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INTRODUCTION 

 
This document describes a systematic review conducted to answer the following question: 
What is the relationship between dietary patterns consumed and all-cause mortality? This 
systematic review was conducted by the 2020 Dietary Guidelines Advisory Committee, 
supported by USDA’s Nutrition Evidence Systematic Review (NESR).  
 
More information about the 2020 Dietary Guidelines Advisory Committee is available at the 
following website: www.DietaryGuidelines.gov.  
 
NESR specializes in conducting food- and nutrition-related systematic reviews using a 
rigorous, protocol-driven methodology. More information about NESR is available at the 
following website: https://NESR.usda.gov.    
 
NESR’s systematic review methodology involves developing a protocol, searching for and 
selecting studies, extracting data from and assessing the risk of bias of each included 
study, synthesizing the evidence, developing conclusion statements, grading the evidence 
underlying the conclusion statement, and recommending future research. A detailed 
description of the systematic reviews conducted for the 2020 Dietary Guidelines Advisory 
Committee, including information about methodology, used in conducting systematic 
reviews for the 2020 Dietary Guidelines Advisory Committee is available on the NESR 
website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-
reviews. In addition, starting on page 223, this document describes the final protocol as it 
was applied in the systematic review. A description of and rationale for modifications made 
to the protocol are described in the 2020 Dietary Guidelines Advisory Committee Report, 
Part D: Chapter 8. Dietary Patterns. 
 

 
  

http://www.dietaryguidelines.gov/
https://nesr.usda.gov/
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
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WHAT IS THE RELATIONSHIP BETWEEN DIETARY PATTERNS 
CONSUMED AND ALL-CAUSE MORTALITY? 

PLAIN LANGUAGE SUMMARY 

What is the question? 
• The question is: What is the relationship between dietary patterns consumed and 

all-cause mortality? 
What is the answer to the question? 
Dietary patterns 

• Strong evidence demonstrates that dietary patterns in adults and older adults 
characterized by vegetables, fruits, legumes, nuts, whole grains, unsaturated 
vegetable oils, and fish, lean meat or poultry when meat was included, are 
associated with decreased risk of all-cause mortality. These patterns were also 
relatively low in red and processed meat, high-fat dairy, and refined carbohydrates 
or sweets. Some of these dietary patterns also included alcoholic beverages in 
moderation.  

Diets based on macronutrient distribution 
• Insufficient evidence was available to determine the relationship between diets 

based on macronutrient distribution and all-cause mortality.  
Why was this question asked? 

• This important public health question was identified by the U.S. Departments of 
Agriculture (USDA) and Health and Human Services (HHS) to be examined by the 
2020 Dietary Guidelines Advisory Committee. 

How was this question answered? 
• The 2020 Dietary Guidelines Advisory Committee, Dietary Patterns Subcommittee 

conducted a systematic review to answer this question with support from the 
Nutrition Evidence Systematic Review (NESR) team. 

• Dietary patterns were defined as the quantities, proportions, variety, or combination 
of different foods, drinks, and nutrients (when available) in diets, and the frequency 
with which they are habitually consumed.  

• Diets based on macronutrient distribution were examined when at least one 
macronutrient proportion was outside of the acceptable macronutrient distribution 
range (AMDR) for carbohydrate, fat, and/or protein, whether or not the foods/food 
groups consumed were provided.  

What is the population of interest?  
• Children and adults, ages 2 years and older 

What evidence was found?  
• This review identified 153 articles that met inclusion criteria. 
• Dietary patterns consumed were consistently related to lower risk of death from all-

causes in most studies. Those dietary patterns were higher in vegetables, 
legumes, fruit, nuts, whole grains, fish and/or seafood, lean meat or poultry (when 
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included), and unsaturated fats relative to saturated fats, and lower in red and 
processed meat, high-fat dairy, and refined carbohydrates or sweets. 

o Some dietary patterns included alcoholic beverages in moderation.
o Some dietary patterns did not include animal-source foods.
o Studies used different categories and classifications of meat in the dietary

patterns.
o Studies used different methods to examine or derive dietary patterns.
o The 2020 Committee determined this evidence was strong

• Diets based on macronutrient distributions outside the AMDR showed inconsistent
associations with risk of death from all-causes.

o Some studies provided information about the foods or food groups
consumed, while many others did not.

o Many limitations in the study design and conduct of the included studies
were identified.

o The 2020 Committee could not draw a conclusion due to limitations
identified in the evidence.

How up-to-date is this systematic review? 

• This review searched for studies from January, 2000 to October, 2019.
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TECHNICAL ABSTRACT 

Background 
• This important public health question was identified by the U.S. Departments of

Agriculture (USDA) and Health and Human Services (HHS) to be examined by the
2020 Dietary Guidelines Advisory Committee.

• The 2020 Dietary Guidelines Advisory Committee, Dietary Patterns Subcommittee
conducted a systematic review to answer this question with support from the
Nutrition Evidence Systematic Review (NESR) team.

• The goal of this systematic review was to examine the following question: What is
the relationship between dietary patterns consumed and all-cause mortality?

Conclusion statements and grades 
Dietary patterns 

• Strong evidence demonstrates that dietary patterns in adults and older adults
characterized by vegetables, fruits, legumes, nuts, whole grains, unsaturated
vegetable oils, and fish, lean meat or poultry when meat was included, are
associated with decreased risk of all-cause mortality. These patterns were also
relatively low in red and processed meat, high-fat dairy, and refined carbohydrates
or sweets. Some of these dietary patterns also included alcoholic beverages in
moderation. (Grade: Strong)

Diets based on macronutrient distribution 
• Insufficient evidence was available to determine the relationship between diets

based on macronutrient distribution and all-cause mortality. (Grade: Grade not
assignable)

Methods 
• A literature search was conducted using 3 databases (PubMed, Cochrane, Embase)

to identify articles that evaluated the intervention or exposure of dietary patterns
consumed and the outcome of all-cause mortality. A manual search was conducted
to identify articles that may not have been included in the electronic databases
searched. Articles were screened by two NESR analysts independently for inclusion
based on pre-determined criteria

• Data extraction and risk of bias assessment were conducted for each included
study, and both were checked for accuracy. The Committee qualitatively
synthesized the body of evidence to inform development of a conclusion
statements, and graded the strength of evidence using pre-established criteria for
risk of bias, consistency, directness, precision, and generalizability.

• Dietary patterns were defined as the quantities, proportions, variety, or combination
of different foods, drinks, and nutrients (when available) in diets, and the frequency
with which they are habitually consumed.

• Diets based on macronutrient distribution were examined when at least one
macronutrient proportion was outside of the acceptable macronutrient distribution
range (AMDR) for carbohydrate, fat, and/or protein, whether or not the foods/food
groups consumed were provided

Summary of the evidence 
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• This systematic review identified 153 articles, including one randomized controlled 
trial and 152 prospective cohort study designs that met inclusion criteria and were 
published between January 2000 and October 2019.

• 141 studies examined the relationship between dietary patterns and all-cause 
mortality. The studies used multiple approaches to assess dietary patterns and all-
cause mortality.

o One RCT assigned participants to consume a “Mediterranean” dietary 
pattern with extra-virgin olive oil or mixed nuts compared to a control diet

o One-hundred ten articles examined dietary patterns using index or score 
analysis,

o Twenty-five articles examined dietary patterns identified with factor and 
cluster analysis,

o Eleven articles used other methods, including only reduced rank regression 
(RRR), comparisons based on animal-product consumption vs. avoidance, or 
comparisons based on ‘ultra-processed’ food consumption, to examine the 
relationship between dietary patterns and/or diets based on macronutrient 
distribution

o Despite the variety of different methods applied to examine or derive dietary 
patterns, the majority of studies finding statistically significant relationships 
between dietary patterns consumed and all-cause mortality risk were 
remarkably consistent.

o Although the dietary patterns examined were characterized by different 
combinations of foods and beverages due to the variety of methods used, 
protective dietary patterns emerged with the following themes:

o Patterns emphasizing higher consumption of vegetables, legumes, fruit, nuts, 
whole grains, fish, lean meat or poultry, and [unsaturated fats relative to 
saturated fats (either as a ratio of polyunsaturated fatty acids (PUFA) and 
monounsaturated fatty acids (MUFA) relative to saturated fats/fatty acids
(SFA), MUFA relative to SFA, or Olive Oil specifically] were generally 
associated with decreased risk of all-cause mortality. Notably, there was 
consistency in particular with the inclusion of fish and/or seafood. Some of 
these dietary patterns also included alcoholic beverages in moderation.

o Reduced risk of all-cause mortality was observed in several studies that 
examined dietary patterns without animal-source foods, such as those 
described as vegetarian, vegan, or determined by “plant-based” diet indices.

o Of the dietary patterns that included animal-source foods, protective 
associations were generally observed with relatively lower consumption of 
red and processed meat. However, a limitation in the evidence is 
methodological heterogeneity in the food categories and terminology used to 
classify meat.

o The inclusion of the ratio of white vs. red meat, type and amount of dairy 
products, and refined carbohydrates and sweets as elements to these 
patterns was less consistent across the evidence. The dietary patterns that 
included those elements and tended to show reduced risk of all-cause 
mortality had,
 higher consumption of white meat relative to red or processed meat,
 low-fat dairy relative to high-fat dairy, and/or
 lower relative to higher intake of refined carbohydrates and sweets.

o Despite the variability between approaches used to examine dietary
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patterns, higher adherence to dietary patterns with common labels such as 
“Mediterranean”, dietary-guidelines related (e.g., “Healthy Eating Index”, 
“DASH” scores), or “plant-based” were generally protective against all-cause 
mortality risk. This highlights that a high-quality dietary pattern comprised of 
nutrient-dense foods, regardless of the label, associated with reduced all-
cause mortality risk. 

o Results based on additional analyses according to a variety of key or
potential confounders generally confirmed the robustness of results.

o Although the majority of included studies were prospective cohort studies,
most adjusted for key confounders, with the exception of race and ethnicity.
The results are likely generalizable to adults of various race and ethnicity
though it is difficult to determine the impact that race and ethnicity
specifically may have on the relationship between dietary patterns and all-
cause mortality due to a lack of reporting.

o Insufficient evidence was available to determine the relationship between
dietary patterns and all-cause mortality in younger populations (~age <35
years)

• Twenty-eight articles examined the relationship between diets based on
macronutrient distributions but results were inconsistent.

o When describing and categorizing studies included in this review, the
Committee did not label the diets examined as “low” or “high,” because no
universally accepted standard definition is currently available for “low-
carbohydrate” or “high-fat” diets. Instead, the Committee focused on
whether, and the extent to which, the proportions of the macronutrients were
below or above the AMDR.

o Diets with proportions of carbohydrate and fat within the AMDR compared to
outside the AMDRs tended to associate with reduced all-cause mortality
risk, particularly when the diets examined were of higher quality (i.e.,
emphasizing vegetables, fruits, nuts, whole grains, legumes, fish, and/or
lean meat or poultry).

o Comparison of macronutrient distributions with or without the context of the
foods/food groups comprising the dietary pattern showed inconsistent
findings, likely due to several limitations that prevent the adequate
assessment of the body of evidence:

o The gradient between the macronutrient proportions compared between
distributions was often small, e.g., 41% vs. 41.7%

o Methods used to estimate macronutrient intake differed between studies
o Many of the proportions outside of the AMDR were only marginally outside

and often estimated differently between studies.
o Most of these articles reported a proportion of energy from carbohydrate

below and/or fat above the AMDR in at least one of the exposure groups
compared.

o Some of these articles also described the dietary pattern (i.e., foods and
beverages) consumed, in addition to having macronutrient proportions
outside of the AMDR.

FULL REVIEW 

Systematic review question 
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What is the relationship between dietary patterns consumed and all-cause mortality? 

Conclusion statements and grades 
Dietary patterns 
Strong evidence demonstrates that dietary patterns in adults and older adults 
characterized by vegetables, fruits, legumes, nuts, whole grains, unsaturated 
vegetable oils, and fish, lean meat or poultry when meat was included, are associated 
with decreased risk of all-cause mortality. These patterns were also relatively low in 
red and processed meat, high-fat dairy, and refined carbohydrates or sweets. Some of 
these dietary patterns also included alcoholic beverages in moderation. (Grade: 
Strong) 
Diets based on macronutrient distribution 
Insufficient evidence was available to determine the relationship between diets based 
on macronutrient distribution and all-cause mortality. (Grade: Grade not assignable) 

Summary of the evidence 
• Dietary patterns were defined as the quantities, proportions, variety, or 

combination of different foods, drinks, and nutrients (when available) in diets, 
and the frequency with which they are habitually consumed.

• Diets based on macronutrient distribution were examined when at least one 
macronutrient proportion was outside of the acceptable macronutrient 
distribution range (AMDR) for carbohydrate, fat, and/or protein; the foods/food 
groups consumed were not required to be provided. When describing and 
categorizing studies included in this review, the Committee did not label the 
diets examined as “low” or “high,” because no universally accepted standard 
definition is currently available for “low-carbohydrate” or “high-fat” diets. Instead, 
the Committee focused on whether, and the extent to which, the proportions of 
the macronutrients were below or above the AMDR.

• This systematic review identified 153 articles, including one randomized 
controlled trial and 152 prospective cohort study designs that met criteria for 
inclusion and were published between January 2000 and October 2019.

Dietary patterns 
• 141 studies examined the relationship between dietary patterns and all-cause

mortality. The studies used multiple approaches to assess dietary patterns and
all-cause mortality.

o One RCT1 assigned participants to consume a “Mediterranean” dietary
pattern with extra-virgin olive oil or mixed nuts compared to a control diet

o One-hundred ten articles examined dietary patterns using index or score
analysis,2-111

o Twenty-five articles examined dietary patterns identified with factor and
cluster analysis,12,19,39,76,92,112-131

o Eleven articles used other methods, including only reduced rank
regression (RRR), comparisons based on animal-product consumption
vs. avoidance, or comparisons based on ‘ultra-processed’ food
consumption, to examine the relationship between dietary patterns
and/or diets based on macronutrient distribution.119,132-141
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o Despite the variety of different methods applied to examine or derive
dietary patterns, the majority of studies finding statistically significant
relationships between dietary patterns consumed and all-cause mortality
risk were remarkably consistent.

o Although the dietary patterns examined were characterized by different
combinations of foods and beverages due to the variety of methods
used, protective dietary patterns emerged with the following themes:
 Patterns emphasizing higher consumption of vegetables,

legumes, fruit, nuts, whole grains, fish, lean meat or poultry, and
[unsaturated fats relative to saturated fats, either as a ratio of
polyunsaturated fatty acids (PUFA) and monounsaturated fatty
acids (MUFA) relative to saturated fats/fatty acids (SFA),
MUFA/SFA, or Olive Oil specifically] were generally associated
with decreased risk of all-cause mortality. Notably, there was
consistency in particular with the inclusion of fish and/or seafood.

• Some of these dietary patterns also included alcoholic
beverages in moderation.

 Reduced risk of all-cause mortality was observed in several
studies that examined dietary patterns without animal-source
foods, such as those described as vegetarian, vegan, or
determined by “plant-based” diet indices.

 Of the dietary patterns that included animal-source foods,
protective associations were generally observed with relatively
lower consumption of red and processed meat. However, a
limitation in the evidence is methodological heterogeneity in the
food categories and terminology used to classify meat.

 The inclusion of the ratio of white vs. red meat, type and amount
of dairy products, and refined carbohydrates and sweets as
elements to these patterns was less consistent across the
evidence. The dietary patterns that included those elements and
tended to show reduced risk of all-cause mortality had,

• higher consumption of white meat relative to red or
processed meat,

• low-fat dairy relative to high-fat dairy, and/or
• lower relative to higher intake of refined carbohydrates and

sweets.
o Despite the variability between approaches used to examine dietary

patterns, higher adherence to dietary patterns with common labels such
as “Mediterranean”, dietary-guidelines related (e.g., “Healthy Eating
Index”, “DASH” scores), or “plant-based” were generally protective
against all-cause mortality risk. This highlights that a high-quality dietary
pattern comprised of nutrient-dense foods, regardless of the label,
associated with reduced all-cause mortality risk.

o Results based on additional analyses according to a variety of key or
potential confounders generally confirmed the robustness of results.

• Although the majority of included studies were prospective cohort studies, most
adjusted for key confounders, with the exception of race and ethnicity. The
results are likely generalizable to adults of various race and ethnicity though it is
difficult to determine the impact that race and ethnicity specifically may have on
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the relationship between dietary patterns and all-cause mortality due to a lack of 
reporting.  

• Insufficient evidence was available to determine the relationship between
dietary patterns and all-cause mortality in younger populations (~age <35 years)

Diets based on macronutrient distribution 
• Twenty-eight articles examined the relationship between diets based on

macronutrient distributions, but results were
inconsistent.20,23,28,34,41,43,60,73,74,96,112,115,119,127,128,141-153

o Diets with proportions of carbohydrate and fat within the AMDR
compared to outside the AMDRs tended to associate with reduced all-
cause mortality risk, particularly when the diets examined were of higher
quality (i.e., emphasizing vegetables, fruits, nuts, whole grains, legumes,
fish, and/or lean meat or poultry).

o Comparison of macronutrient distributions with or without the context of
the foods/food groups comprising the dietary pattern showed inconsistent
findings, likely due to several limitations that prevent the adequate
assessment of the body of evidence:
 The gradient between the macronutrient proportions compared

between distributions was often small, e.g., 41% vs. 41.7%
 Methods used to estimate macronutrient intake differed between

studies
 Many of the proportions outside of the AMDR were only marginally

outside and often estimated differently between studies.
o Most of these articles reported a proportion of energy from carbohydrate

below and/or fat above the AMDR in at least one of the exposure groups
compared.

o Some of these articles also described the dietary pattern (i.e., foods and
beverages) consumed, in addition to having macronutrient proportions
outside of the AMDR.

Description of the evidence 
This systematic review includes 153 articles from 1 randomized controlled trial (RCT) 
and 152 prospective cohort studies that examined the relationship between dietary 
patterns and all-cause mortality.  
The studies were conducted in the following countries: 

• Australia33,34,38,137

• Belgium142

• Denmark75,76,94

• France14

• Germany119,132,136

• Greece21,98,100

• Hong Kong19

• Iran31,67

• Italy11,13,54,63,80,123-125,130

• Japan48,49,70,73,74,126,129,140,150,151,153

• Korea45,53
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• Netherlands9,36,88,92,102-104,127

• Singapore71,131

• Spain1,17,18,28,51,58-60,122,128,139,145

• Sweden8,24,37,50,65,72,82,89,95 2012,96,107,111,116,147,148,152

• Switzerland105,121

• United Kingdom3,5,62,86,97,113,115,117,134

• United States4,6,7,10,12,15,16,20,22,23,25-27,29,30,35,39-44,55-57,61,66,69,77-79,81,83-

85,87,90,93,101,108-110,112,118,120,133,135,141,143,144,146,149

Studies that were conducted in multiple countries are as follows: 

• Australia, Greece, Japan, Sweden106

• Belgium, Denmark, Finland, France, Greece, Hungary, Italy, Netherlands,
Portugal, Spain, Switzerland46,47

• Belgium, Denmark, Italy, Netherlands, Portugal, Spain, Switzerland32

• Croatia, Finland, Greece, Italy, Japan, Netherlands, Serbia, United States64

• Denmark, France, Germany, Greece, Italy, Netherlands, Norway, Spain,
Sweden, United Kingdom52,68,114

• Denmark, France, Germany, Greece, Italy, Netherlands, Spain, Sweden, United
Kingdom99

• Poland, Russian Federation, and Czech Republic91; and
• United States and Canada138

Across all 153 articles, the analytic sample size ranged from 16151 to 451,256.52 The 
total number of deaths documented ranged from 53 with a follow-up ~4y total21 to 
51,702 with a follow-up ~13 to 18y.52 
Data from these studies represented 80 established cohorts [e.g., Nurses Health Study 
(NHS), Health Professional’s Follow-up Study (HPFS), Multiethnic Cohort (MEC), 
Monitoring of trends and determinants in Cardiovascular Disease (MONICA), EPIC, 
National Institutes of Health-American Association of Retired Persons (NIH-AARP), 
Healthy Ageing: a Longitudinal study in Europe (HALE; comprised of SENECA and/or 
FINE cohorts). Although multiple articles from the same cohorts were included, each of 
the included articles represented unique data by examining different sub-samples, 
different dietary patterns, or using different dietary pattern methods. 

Population/participant characteristics 
Studies enrolled healthy, primarily middle-aged or older adults. The PREvención con 
DIeta MEDiterránea (PREDIMED) randomized-controlled trial enrolled adults at high-
risk for cardiovascular disease (CVD), and its primary results were reported by Estruch 
et al1 with secondary analyses reported in several other articles.18,60,122,145 
Fifteen articles exclusively enrolled women.12,20,29,41,50,57,65,69,82,107,110,111,118,127,146 
Sixteen articles exclusively enrolled men.5,14,23,37,45,63,64,88,89,93,101,113,124,125,130,136 All 
other studies examined the relationship between dietary patterns and all-cause 
mortality in combined and/or stratified analyses of men and women. The majority of 
articles did not report information regarding the race/ethnicity of participants. Of those 
that did report any information, the majority of studies were conducted in 
predominantly "White" and/or "non-Hispanic White" participants. One study was 
conducted in exclusively African-American men,93 and one in exclusively African-
American women.12 
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Intervention/exposure 
Dietary patterns were assessed using a variety of different methods. One article 
randomized participants to consume one of two dietary patterns compared to a control 
diet.1 One-hundred ten articles used index or score analysis to examine dietary 
patterns and/or diets based on macronutrient distribution.2-111 Twenty-five articles 
examined the relationship between dietary patterns identified with factor and cluster 
analysis and/or diets based on macronutrient distribution.12,19,39,76,92,112-131 Eleven 
additional articles used other methods, including reduced-rank regression (RRR) only, 
comparisons based on animal-product consumption or avoidance, or comparisons 
based on ‘ultra-processed’ food consumption.119,132-141 For more information about the 
components and scoring procedures of the indices/scores used, see Table 1. For 
more details about the dietary patterns derived by factor/cluster analysis, see Table 2. 
Twenty-eight articles examined diets based on macronutrient distributions, in which 
macronutrient proportions were outside of the AMDR in at least one of the exposure 
groups compared.20,23,28,34,41,43,60,73,74,96,112,115,119,127,128,141-153 Most of these articles 
reported a proportion of energy from carbohydrate intake below and/or Fat intake 
above the AMDR in the distributions examined. Of those 28 articles, 16 also described 
the dietary pattern consumed, using index/score, factor/cluster, and/or other methods.  
Across the body of evidence, dietary intake was assessed primarily using validated 
food frequency questionnaire (FFQ) in the majority of studies. The majority of articles 
(83 of all) assessed dietary intake using a validated FFQ at one time-point (i.e., 
baseline).1,3-5,7-9,11,13,15,18-21,24,25,28-31,33,34,37-41,45,48-50,53,57,58,60,61,65-67,71-

77,81,82,86,87,91,92,94,95,98-104,107,109,111-116,119,122,123,126-129,135,138,140,146-148,150,152,153

Note that within those, three studies had variation in the number of items in the FFQ 
between the waves/stages of the study.72,95,104 
Fifteen articles collected dietary intake data using a validated FFQ at more than one 
time point over the course of the study, i.e., every ~4y,6,144 every 2y,59,90,139 every ~2-
4y,118,141 every 1y,145 or at baseline and subsequent follow-up.12,35,36,43,69,97,110 
The remaining articles used various other methods to assess dietary intake. Twelve 
articles used 24-hour recalls at baseline.10,16,26,27,56,78,79,93,105,120,140,149 Nine articles 
used weighed food records (1-day, 3-day, 4-day, or 7-
day).14,22,32,62,64,84,89,117,133,136,142,151 Eight articles used dietary histories or 
questionnaires at baseline that were validated23,52,63,68,96,124,125,130,137 or administered by 
trained dietitians,46,47,55 or unspecified.121 Several articles used different methods 
between cohorts or sub-groups such as a 24-hour recalls and diet history17 or, 24-hour 
recall and FFQ.106 
In addition, 13 articles reported using FFQ or other methods that were not specifically 
validated to assess dietary intake.42,44,51,54,70,83,85,88,106,108,132,134,143  

Outcomes 
Outcome data on all-cause mortality was collected using a variety of validated 
methods. Methods included obtaining information on total and cause-of deaths from 
population-level registries (national/local level) and/or electronic databases (e.g., 
Social Security Death Index, National Death Index). Data were also collected via active 
follow-up with physicians, relatives, postal authorities, and/or other witnesses, and 
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consultation or confirmation with death certificates, local newspapers, and/or medical 
records.  
Several studies specifically obtained outcome data via linkage between datasets or 
registries (e.g., National Death Index, longitudinal Medicare data with NHANES 
assigned sequence number).12,39,92,117,118,121,126,134,137,146,149 
Several articles did not provide detailed information regarding methods for obtaining 
mortality data (e.g., “vital status obtained through follow-up”).21,46,47,52,64,76,100,106,119 
A few studies reported unique aspects of all-cause mortality, including years lived or 
survival,116 disability-adjusted years lost,92 life-expectancy,125 or as population 
attributable risk7 or fractions.97 

Evidence synthesis 
Dietary patterns 
Summary of results 
Dietary patterns were assessed using a variety of different methods. The following 
sections provide a description of results according to the approach used to examine 
dietary patterns. 
Randomized controlled trial 
One article randomized participants to consume two different Mediterranean diets or a 
control low-fat diet.1 This study was from a multicenter, trial in Spain that assigned 
participants at high-risk for CVD to consume a Mediterranean diet with extra-virgin 
olive oil (EVOO), a Mediterranean diet with mixed nuts, or a control diet with advice to 
reduce dietary fat (see Table 3). Consumption of the Mediterranean diets with EVOO 
or mixed-nuts were significantly associated with reduced all-cause mortality risk after 
(median) 4.8y. Results were similar in sub-analyses removing participants subject to 
protocol deviations and randomization issues. 

Observational studies 
Index/score analysis 
The majority of included studies examining the relationship between dietary patterns 
and all-cause mortality came from prospective cohort designs that used index or score 
analysis (see Table 4).  
Among these studies, nearly 80 different indices or scores were used to examine 
dietary patterns that included 30 different “Mediterranean” indices, e.g., the 
“Mediterranean Diet Score” or “Alternate Mediterranean Diet Score”, 7 different 
“Healthy Eating Index (HEI)” or “Dietary Guidelines for Americans” indices e.g., HEI-
2010; 1 Dietary Approaches to Stop Hypertension (DASH) score, 16 different country-
specific indices e.g., Dutch Healthy Diet Index 2015, and, 24 other indices or scales, 
e.g., “Recommended Food Score”. For more information about the components and
scoring procedures within each of these indices/scores (see Table 1).
Despite variability between the indices/scores used, the findings across these studies 
were consistent in the majority of studies that used index or score analysis, suggesting 
that adherence to dietary patterns generally regarded as “healthier” were associated 
with reduced risk of all-cause mortality. Only ten of these articles reported null findings 
between the dietary pattern examined and all-cause mortality.4,14,16,19,22,25,45,76,85,93 
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Nine of these articles also reported dietary pattern indices or scores with macronutrient 
distributions that had at least one macronutrient proportion outside of the 
AMDR.23,28,34,41,43,60,73,74,96 [For cross-reference, see the section on Diets based on 
macronutrient distribution] 
Mediterranean related indices/scores 
Across the patterns examined with indices labelled as “Mediterranean”, nearly all 
studies reported that higher adherence scores were associated with decreased risk of 
all-cause mortality. Despite modifications to each index, the scores represented similar 
foods/food groups across the components. Higher “Mediterranean” index adherence 
scores were characterized by higher consumption of vegetables [with or without 
potatoes]; legumes; fruit; nuts; either whole grains specifically, cereals unspecified, or 
non-refined grains; fish; and unsaturated fats relative to saturated fats (either as a ratio 
(e.g., polyunsaturated fatty acids (PUFA) and monounsaturated fatty acids (MUFA) 
relative to saturated fats/fatty acids (SFA), MUFA relative to SFA, or Olive Oil 
specifically). Higher adherence within these patterns was also comprised of relatively 
lower consumption of red and processed meat, meat and meat products. Most of the 
scores that included egg and/or dairy products considered greater intake of egg, milk 
and/or dairy products [particularly full-fat dairy] within particular amounts as negative 
components to the scores (i.e., lower consumption=higher adherence score). Several 
scores considered items with added sugars including sugar-sweetened beverages, 
‘sweets’, cakes, pies, and cookies as negative components. Most of the scores 
considered alcohol, within moderation or between a threshold, as a positive 
component, although this varied between indices. 
Dietary Guidelines indices/scores 
Among the dietary patterns examined using Healthy Eating Index (HEI) or Dietary 
Guidelines for Americans (DGA) indices, nearly all studies reported that higher HEI or 
DGA adherence scores were associated with decreased risk of all-cause mortality. 
Despite modifications to each index, the scores represented similar foods/food groups 
across the components. Higher HEI/DGA adherence scores within these patterns were 
characterized by: higher intake of vegetables (total, or specifically, dark green/orange, 
or greens and beans), legumes, fruit (total, or specifically whole), whole grains and/or 
cereals, seafood and plant proteins, total protein foods and/or lean meat, or white: red 
meat ratio, and unsaturated fats relative to saturated fats (e.g., PUFA+MUFA/SFA, or 
PUFA/SFA). Higher adherences within these patterns were also characterized by 
lower intakes of refined grains, red and processed meat, meat and meat products, 
added sugars from "empty calories" and/or sugar-sweetened beverages, solid fats 
and/or saturated and trans-fat specifically. Additional components that were common 
to these dietary-guidelines related indices but less common in other dietary patterns 
were sodium (soy-sauce, or salt), cholesterol, and dietary variety. Of the few studies 
that reported null findings, one study was exclusively in pre-frail or frail older adults,16 
another in Black men only,93 and the third had a relatively small analytic sample size 
(n=285).85  
Dietary Approaches to Stop Hypertension (DASH) score 
Among the studies examining adherence to the DASH score, all used the Fung-2008 
version of the DASH score, which consisted of positive components of vegetables not 
including potatoes and legumes, nuts and legumes, fruit and fruit juice, whole grains, 
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low-fat dairy and negative components of red and processed meat, sweetened 
beverages, and sodium within thresholds. All of these studies reported significant 
associations between higher adherence to the DASH score and lower risk of all-cause 
mortality, with mean/median follow-up ranging between 10 and 25 y.9,12,29-

31,35,52,67,71,81,84,90,110 One study reported significant associations when examined 
continuously, although not categorically.9  
Country-specific indices/scores 
Among the dietary patterns examined using country-specific indices or scores, a few 
patterns of results emerged. In the studies examining adherence to Japanese diet 
indices, all reported that higher adherence was significantly associated with decreased 
risk of all-cause mortality but these findings skewed towards analyses in women 
only.48,49,70,73,74,140 Higher Japanese indices adherence scores were characterized by: 
higher intake of vegetable dishes including pickled vegetables and seaweeds, fruit, 
grain dishes or rice, fish and/or meat dishes, and/or milk. However, there was less 
consistency between studies in other components, e.g., miso soup, green tea, eggs, 
noodles, low-salt soy, and energy from snacks. Several studies examining adherence 
to Dutch diet indices reported similar findings to those reported for HEI/DGA scores 
such that, higher adherence was associated with reduced risk of all-cause mortality. 
Higher adherence scores on several Dutch diet indices were characterized by: higher 
intake of vegetables, legumes or protein-rich plant foods, fruit, whole grains, fish, lean 
meat or white meat: red meat ratio, and unsaturated fats relative to saturated fats, 
either as vegetable, margarine, or unsaturated fats/oils. Negative components of the 
Dutch indices included red and processed meats, alcohol, and excessive sodium 
intake. 
Other indices/scores 
There were a variety of other indices or scores used to examine the relationship 
between dietary patterns and all-cause mortality. Although there was a wide variety 
across the indices in the precise type or amount of foods/food groups comprising the 
components, results tended to be similar in terms of direction and magnitude to those 
discussed above with other indices and scales. Several articles examined adherence 
to plant-based diet indices, characterized by higher consumption of plant-based foods 
(vegetables, fruit, legumes or pulses and/or nuts, fruit, whole grains) and lower 
consumption of animal-products (i.e., meat products, eggs, “animal foods”, dairy 
products). These indices were less consistent in scoring procedures for lean meat, 
low-fat dairy, fruit juices, refined grains, sugar-sweetened beverages, and/or sweets 
and desserts.  
Sub-group and/or sensitivity analyses 
Many studies that used index/score analysis to examine dietary patterns and all-cause 
mortality also conducted sensitivity and/or sub-group analyses as follows by: 

• Combining dietary patterns with lifestyle factors of anthropometry, physical activity, 
and/or smoking7,18,20,27,36,101  

• Stratification or additional adjustment for anthropometry, sex, age, education, 
race/ethnicity, and/or smoking8,17,20,29,30,35,59,66,68-70,78,79,81,82,87,94,96,98,102,108,109 

• Excluding early deaths or first few years of follow-up8,18,32,40,41,46 2006,48,55,59,65,79,82,94-

96,102,108,111 
• Chronic disease status, e.g., diabetes or CVD11,13,17,20,34,41,47,48,54,55,63,79,94,108 
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• Under- or mis-reporting11,17,89,95 
The associations reported between dietary patterns and all-cause mortality remained 
despite these sensitivity or sub-group analyses. Notably, when adherence to dietary 
patterns was combined with other healthier lifestyle factors (e.g., not smoking and 
recommended physical activity levels), stronger associations were typically observed.  

Factor/cluster analysis 
Twenty-five articles with prospective cohort study designs examined the relationship 
between dietary patterns derived from factor or cluster analysis and all-cause mortality 
(see Table 4).  
Dietary patterns were identified using factor analysis,12,19,113,114,117-119,121-131 cluster 
analysis,76,92,112,115,116,120 or both factor analysis and cluster analysis.39 The number of 
dietary patterns examined within each study ranged from 1 to 6 (see Table 2). 
Additional information on the macronutrients and/or micronutrients consumed within 
the dietary patterns was reported in many of the articles.112,115,118-120,122,124,126-128,131 Of 
those articles, four studies reported the macronutrient distributions of the dietary 
patterns had at least one macronutrient proportion outside of the AMDR.112,115,127,128 
[For cross-reference, see the section on Diets based on macronutrient 
distribution]. 
Most studies reported dietary patterns identified by factor/cluster analyses were 
significantly associated with lower risk of all-cause mortality, when comparing higher 
vs. lower adherence to the same dietary pattern,12,39,76,113,114,117,118,122-131 or between 
different dietary patterns.92,121 (see Table 4). Labels assigned to these protective 
dietary patterns varied across studies, such as “Healthy’, ‘Prudent’, and 
‘Mediterranean-like’, but similar factors were emphasized such as higher intake of 
vegetables, fruits, and/or fish or other seafood, legumes and/or whole grains, and/or 
vegetable or olive oils, and/or white meat such as chicken. Potatoes and/or root 
vegetables were frequently included,92,114,116,123-130 though not necessarily identified as 
fried or not. The inclusion of dairy, particularly low-fat dairy products, as a beneficial 
factor was common, though less consistent.112,122,127,128 
Some dietary patterns identified by factor/cluster analyses were significantly 
associated with higher risk of all-cause mortality and/or shorter survival.112,113,116,118,131  
Two studies compared higher relative to lower adherence to the same dietary 
pattern,113,118 and two studies compared adherence to different dietary patterns.112,116 
The dietary patterns associated with significantly higher risk of all-cause mortality 
emphasized higher intake of the following components: 

• meat or meat products such as beef, pork, sausage116; red meat or meat 
products113; red meat and processed meats118; fresh and processed meats and 
seafood,131 and/or  

• high-fat dairy products such as ice cream, cheese, whole milk,112 and/or 
• refined grains113,118 and flour-based foods such as pastries,116 and/or  
• sweets and desserts116,118,131 such as cake, cookies, chocolate and candy112 and/or 
• lower intake of low-fat dairy products, rice, and pasta, lower intake of fruit, fish, 

other seafood, and dark green vegetables.112 
Conversely, Nanri et al126 reported higher compared to lower adherence to a 
‘Westernized’ dietary pattern, with high consumption of meat including pork and beef, 
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processed meat, bread, dairy products, coffee, black tea, soft drinks, dressing, sauce, 
and mayonnaise, was significantly associated with lower risk of all-cause mortality.126 
Hoffman et al119 reported no significant associations between dietary patterns derived 
by factor analysis and all-cause mortality, but also examined dietary patters using 
RRR.119 
Multiple articles examined dietary patterns using factor/cluster analyses that labelled 
the patterns as “Mediterranean” or “Mediterranean-like” and were characterized by 
higher intake of vegetables, fruits, whole-wheat bread or cereals (unspecified), and/or 
fish and seafood, and/or olive or vegetable oils; none included sweets. There was less 
consistency among these in terms of significant associations, although they aligned 
with those that reported significant inverse associations. 
Non-significant associations were reported in the articles examining dietary patterns 
using factor/cluster analysis and all-cause mortality. However, the direction of the 
effects reported that were non-significant generally aligned with the direction of 
significant results described above. The lack of statistical significance may be due to a 
variety of reasons, such as smaller sample sizes,120 sample examined, e.g., women-
only analyses,121 or the gradient between exposure groups compared, e.g., Q2 vs. Q1 
was non-significant, but Q3, Q4, and Q5 vs. Q1 were significant.118 
Sub-group and/or sensitivity analyses 
Few studies that used factor/cluster analysis conducted sensitivity or sub-group 
analyses.114,116,121,130,131 Among those that did, results were similar whether stratified 
by country,114 after excluding participants with CVD or cancer at baseline,130 or in 
models accounting for cotwin pairs.116 Stratified analyses by sex were less consistent, 
with one study reporting no significant associations in analyses of women only but 
significant associations in pooled analyses.121 

Other methods 
Eleven articles used other methods to examine the relationship between dietary 
patterns and/or diets based on macronutrient distribution and all-cause mortality (see 
Table 6). Three articles used RRR to examine dietary patterns, five articles examined 
animal-based product consumption and/or avoidance, and three articles examined 
dietary patterns characterized as ‘ultra-processed’.  
Reduced rank regression (RRR) 
Heroux et al133 found that adherence to a dietary pattern higher in processed and red 
meat, white potato products, non-whole grains, and added fat, and lower in non-citrus 
fruit at 47y was not significantly associated with all-cause mortality after 4-16 y follow-
up (f/u). Meyer et al136 found that consuming a dietary pattern lower in meat and beer, 
and higher in fresh and cooked vegetables, fresh fruit, wholemeal bread, cereals and 
muesli, curd, nuts, sweet bread spread, and tea was associated with increased risk of 
all-cause mortality after 5 y f/u. Hoffman et al119 examined dietary patterns using both 
factor analysis and RRR. In this study, adherence to a dietary pattern derived by RRR 
that was higher in meat, butter, sauces and eggs, and lower in bread, fruits at 63y was 
associated increased risk of all-cause mortality after 4-8y f/u.  
Vegetarian vs. non-vegetarian 
Five articles examined dietary patterns based on consumption of animal-based 
products, e.g., “vegetarian” compared to “non-vegetarian” diets. Several of these 
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articles categorized the exposure groups differently, primarily based on avoidance of 
select foods/food groups. 

• Three of the articles observed no significant associations between groups 
compared.132,134,137 .  

o Mihrshahi et al137 examined participants reported consumption of animal 
products and categorized groups as ‘Vegetarian’ - never any beef, lamb, 
pork, chicken, turkey, duck, processed meat, fish or seafood, ‘Semi-
vegetarian’ - eat meat ≤1 week, ‘Pesco-vegetarian’ - eats fish or seafood but 
no beef, lamb, pork, chicken, turkey, duck, or processed meat; or ‘Regular 
meat eater’ - consumes meat including fish or seafood.  

o Key et al134 examined consumption or avoidance of meat, dairy, fruit and 
vegetables and defined exposure groups as 'Meat eaters' - those that eat 
meat; 'Fish eaters' - those that do not eat meat but do eat fish; 'Vegetarians' 
- those that do not eat meat or fish but do eat dairy products or eggs or both; 
or 'Vegan' - those that eat no animal products. In that study, a sub-set of 
participants were still following a “vegetarian” diet 5 y after baseline.134  

o Chang-Claude et al132 compared 'Vegetarian’, which combined ‘Vegan' 
[avoid meat, fish, eggs, and dairy products] and 'Lacto-ovo Vegetarian' 
[avoid meat and fish but eat eggs and/or dairy products] groups, to 
'Nonvegetarian' participants, who occasionally or regularly eat meat and/or 
fish.  

o Both Key et al134 and Chang-Claude et al132 also reported that consumption 
of a 'vegetarian' or 'nonvegetarian' diet compared to the general population 
was associated with significantly lower all-cause mortality.  

• Two studies reported a significant association between vegetarian or plant-based 
patterns and all-cause mortality.  

o Orlich et al138 reported that ‘Vegetarian' (all groups combined, or 'pesco-
vegetarian' only) compared to 'Nonvegetarian' dietary patterns were 
significantly associated with lower risk of all-cause mortality over ~6y f/u in 
men and women (separate and combined analyses).  

o Song et al141 reported that higher 'plant-protein’ dietary pattern adherence 
[categorical or per-3% increase] at ~62y was significantly associated with 
reduced risk of all-cause mortality over a 32y f/u. In that study, higher 
'Animal-protein' dietary pattern adherence was weakly associated with all-
cause mortality, but not significant.  

Ultra-processed dietary patterns 
Three articles reported consistent findings, such that higher vs. lower adherence to 
dietary patterns characterized as ‘ultra-processed’ were associated with increased risk 
of all-cause mortality.135,139,140 
The precise foods/food groups within the dietary patterns compared in both articles 
varied, although were somewhat overall consistent and similarly defined as the 4th 
grouping by the “NOVA” classification system. The dietary pattern in Kim et al135 
consisted of highly-palatable foods such as ice cream, milkshakes, processed meats, 
sweetened foods and beverages. The dietary pattern in Rico-Campa et al139 was 
characterized by processed meats, SSB, dairy products, French fries, pastries, 
cookies, ready to eat soups and purees, fried foods, artificially sugared beverages, 
breakfast cereals, and pizza. The dietary pattern in Schnabel et al140 considered items 
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such as carbonated or ‘energy’ drinks; sweet or savory packaged snacks; ice cream, 
chocolate, confectionery, mass-produced breads and buns; industrial cookies, 
pastries, cakes; breakfast ‘cereals’, flavored milk drinks; cocoa drinks; artificial flavors 
and texturizing agents; cooked seasoned vegetables with ready-made sauces; meat 
and chicken extracts and ‘instant’ sauces; powdered or ‘fortified’ meal and dish 
substitutes; ready to heat products; reconstituted meat products; and “instant” 
noodles/soups. 
Assessment of the evidenceii : Dietary patterns 
Strong evidence demonstrates that dietary patterns in adults and older adults 
characterized by vegetables, fruits, legumes, nuts, whole grains, unsaturated 
vegetable oils, and fish, lean meat or poultry when meat was included, are associated 
with decreased risk of all-cause mortality. These patterns were also relatively low in 
red and processed meat, high-fat dairy, and refined carbohydrates or sweets. Some of 
these dietary patterns also included alcoholic beverages in moderation. A greater 
degree of adherence to this dietary pattern was typically associated with lower risk of 
all-cause mortality across the body of evidence. Insufficient evidence was available to 
determine the relationship between dietary patterns and all-cause mortality in younger 
populations, i.e., ~age <35 y, due to a lack of available evidence.  
Multiple databases were used to obtain publications from a large, comprehensive 
search. Although many of the studies were from large prospective cohorts, studies with 
smaller sample sizes were also included. Therefore, this risk of publication bias is low. 
Several included articles were primary or secondary analyses from the PREDIMED 
trial, which was subject to randomization issues discovered after publication of the 
initial study. However, the republished results confirmed the initial findings even after 
accounting for participants that may not have been adequately randomized. As 
outlined and described below, the body of evidence examining dietary patterns and all-
cause mortality was assessed for the following elements used when grading the 
strength of evidence. 
Risk of bias (see Table 8 and Table 9):  
• Most studies were well designed and conducted using rigorous methods, with most 

having low or moderate risks of bias across various domains despite being 
prospective cohort study designs. However, some studies had serious or critical 
risks of bias identified. 

• Most of the prospective cohort studies accounted for key confounders, with the 
exception of race/ethnicity. It is difficult to determine the impact that race/ethnicity 
specifically may have in the relationship between dietary patterns and all-cause 
mortality due to lack of reporting of race/ethnicity of participants across studies.  

• There were several articles that did not account for multiple key confounders, 
including socioeconomic status (SES), physical activity, smoking, and/or 
anthropometric factors, e.g., BMI, and are therefore at higher risk of bias due to 
potential confounding. Alcohol tended to be accounted for as a component of the 

                                            
ii A detailed description of the methodology used for grading the strength of the evidence is available on 
the NESR website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-
reviews and in Part C of the following reference: Dietary Guidelines Advisory Committee. 2020. 
Scientific Report of the 2020 Dietary Guidelines Advisory Committee: Advisory Report to the Secretary 
of Agriculture and the Secretary of Health and Human Services. U.S. Department of Agriculture, 
Agricultural Research Service, Washington, DC. 

https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
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dietary pattern or through adjustment when not part of the dietary pattern, though 
few studies did not account for alcohol intake.  

• Sensitivity analyses or sub-group analyses based on a variety of key or potential 
confounding factors were commonly conducted and typically confirmed the 
robustness of the main results. 

• Most of the studies examined dietary intake only once at baseline. Therefore, 
changes in dietary patterns may have occurred over follow-up that were not 
accounted for and any of these studies are at a higher risk of bias due to departure 
from the intended exposure. However, the results from those studies generally 
aligned with the few studies that did assess change in diet over multiple time 
points. 

• Several studies did not account for missing data, primarily related to missing 
diet/exposure data at baseline.  

• Most of the articles reported low rates of loss to follow-up, but higher overall 
attrition related to the selection of participants with implausible energy intake, 
incomplete dietary data, and/or a history or presence of chronic diseases or 
medical conditions at baseline. 

Consistency:  
• Multiple approaches were used to assess dietary patterns, including index or score 

analysis, factor/cluster analysis, RRR, or other methods such as comparisons 
based on animal-product or ‘ultra-processed’ food consumption. Despite this 
variety of different methods applied to examine or derive dietary patterns, the 
majority of studies found statistically significant relationships between dietary 
patterns consumed and all-cause mortality risk.  

• Although the dietary patterns examined were characterized by different 
combinations of foods and beverages due to the variety of methods used, 
protective dietary patterns emerged. Patterns that emphasized higher consumption 
of vegetables, legumes, fruit, nuts, either whole grains specifically, cereals 
unspecified, or non-refined grains, fish, and unsaturated vegetable oils were 
associated with decreased risk of all-cause mortality. These patterns were also 
characterized by lower consumption of animal-products, particularly red and 
processed meat or meat and meat products and high-fat dairy products. Items with 
less consistency included refined grains, and “sweets”. Most of the studies that 
considered these less-consistent components applied them as negative, or 
negative outside of specific thresholds. Dietary patterns with common labels of 
“Mediterranean”, “Prudent”, “Healthy”, or dietary-guidelines-related such as the 
“Healthy Eating Index” or “DASH” scores, or “plant-based” were generally 
protective against all-cause mortality risk. The labelling of dietary patterns between 
studies varied widely. This highlights that a high-quality dietary pattern comprised 
of nutrient-dense foods, regardless of the label, associates with reduced all-cause 
mortality risk. Scoring procedures and the indices/scores used by studies varied 
with the use of scores based on median intake cut-offs compared to indices based 
on recommended intakes, or those applying the concept of adequacy relative to 
thresholds.  

Precision:  
• Effects were relatively consistent in magnitude and the width of confidence 

intervals between studies was relatively narrow, resulting in precision. 
• Most of the studies did not report power analyses or sample size calculations. 
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However, the majority of those studies had large analytic sample sizes to 
investigate the relationship between dietary patterns and all-cause mortality.  

• Although the incident number of deaths differed between studies, the number of 
events reported within groups confirmed precision across the body of evidence.  

Directness:  
• The populations, intervention, comparators, and outcomes of interest in the 

included studies are directly related to the systematic review question. 
 

Generalizability:  
• The study participants, interventions and/or exposures, comparators, and 

outcomes examined in the body of evidence are applicable to the United States 
population.  

• Across the different methods used to examine dietary patterns, the findings are 
likely generalizable to the United States though some reflect traditional eating 
patterns of the sample examined. For example, several Japanese diets were 
examined that include foods such as pickled vegetables, Chrysanthemum, fungi, 
seaweeds, and Miso soup70,74,126,140 that may be less generalizable to foods 
consumed in the contiguous United States. Two articles examined patterns that 
consisted of only alcohol128 and eggs.124 

• The preponderance of evidence suggests that the findings were relatively 
generalizable between men, women, and socioeconomic status.  

o Only a few studies exclusively enrolled women only, men only, those with 
high-CVD risk, or those with higher education/SES.  

o Across the body of evidence, race/ethnicity was not commonly reported or 
accounted for in analyses and thus, it is difficult to confirm the diversity of 
participants included. However, the results are likely applicable to adults of 
various race/ethnicity and socioeconomic status due to the amount and 
consistency of the included evidence.  

o Most of the articles examined dietary patterns in adults or older adults, and 
therefore, the findings may be less generalizable to younger populations.  

o Given that most studies opted to include only participants without chronic 
disease or other medical conditions in analysis, it is likely that the reported 
results are biased towards those individuals who are healthier than the 
general population.  

Diets based on macronutrient distribution 
Summary of results  
Twenty-eight articles with prospective cohort study designs examined the relationship 
between diets based on macronutrient distributions and all-cause mortality (see Table 
7). Most of these articles reported data on multiple foods and/or food groups 
consumed such as servings or grams per day of whole grains, fruits and vegetables, 
dairy foods, red/processed meats, fish and shellfish/seafood, and/or eggs. Three 
studies provided limited information regarding foods and/or food groups consumed, 
reporting vegetable and fruit intake only and/or alcohol intake147,148,153 and several did 
not report any information on foods or food group consumption.142,143,145,149,152 

• Twenty-one of 28 articles examined macronutrient distributions in which the 
proportion of energy from carbohydrate was below the AMDR in at least one of the 
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exposure groups compared. No studies examined a diet based on a macronutrient 
distribution with the proportion of energy from carbohydrate <35%. 

o Two of the 28 articles also examined an exposure group in which the 
proportion of energy from carbohydrate was above the AMDR.73,149 

o Two of the 28 articles examined exposure groups in which the other 
macronutrient proportions were within the AMDR.115,146 

o In 19 of the 28 articles, the proportion of energy from fat was also outside of 
the AMDR.20,23,28,34,41,43,60,119,127,128,141-145,147-149,152  

• Five of 28 articles examined distributions in which carbohydrate was above the 
AMDR and fat below the AMDR.73,74,150,151,153 

• One of 28 articles examined carbohydrate within the AMDR and the only proportion 
outside the AMDR was for fat.96 

• No studies examined a diet based on a macronutrient distribution with the 
proportion of energy from protein outside of the AMDR. The proportion of energy 
from protein across the exposure groups compared ranged from 10% to 22.5%. 

Among the macronutrient distributions reported in the 28 articles, proportions of energy 
falling outside of the AMDR were as follows: 

• Carbohydrate below the AMDR ranged between 35.2% up to 44.8% 
• Carbohydrate above the AMDR ranged between 65% up to 72.7% 
• Fat above the AMDR ranged between 35.1% up to 47.7% 
• Fat below the AMDR ranged between 13.1% up to 19.9% 

Significant findings from 17 of the articles supported macronutrient distributions within 
the AMDR for carbohydrate and fat as protective against all-cause mortality, but the 
precise macronutrient distributions compared within and between studies varied.  

• Eight articles reported higher adherence to diets based on a macronutrient 
distribution within the AMDRs for both carbohydrate and fat was significantly 
associated with decreased risk of all-cause mortality and/or longer survival 
compared to distributions slightly below the AMDR for carbohydrate and above 
the AMDR for fat.28,34,41,43,60,112,127,141 

• Four articles found that macronutrient distributions below the AMDR for 
carbohydrate and above the AMDR for fat were associated with an increased 
risk of all-cause mortality compared to distributions either above the AMDR for 
carbohydrate,149 or within the AMDR for carbohydrate.119,144,145 Fung et al144 
further identified that animal-based scores were associated with increased risk, 
whereas vegetable-based scores were associated with decreased risk of all-
cause mortality in separate analyses of both women and men. In another study, 
diets were compared that differed by protein intake, e.g., ~19% vs. 16%, 
exclusively in adults at high-risk for CVD.145 

• Five articles reported that macronutrient distributions within the AMDRs for all 
macronutrients were associated with decreased risk of all-cause mortality 
compared to distributions above the AMDR for carbohydrate and below the 
AMDR for fat.73,74,151,153 All five studies were conducted in Japanese participants 
with significant associations in women, and only one reporting significant 
association in men.150 Notably, the proportion of energy reported in one study 
may lack accuracy due to using the arithmetic vs. geometric mean.73 

Conversely, several articles reported that distributions above the AMDR for fat were 
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associated with decreased risk of all-cause mortality.23,96,128,142,147,148 However, the 
proportion of energy from fat in these articles was modestly above the AMDR and only 
varied slightly between groups compared within studies, e.g., Q1 ~37.5% fat vs. Q4: 
~39% fat. In five articles, the macronutrient distribution categories were also similarly 
below the AMDR for carbohydrate with slight variation, e.g., 43.2% vs. 43.8%, between 
the diet groups compared,23,96,128,142,147,148 and one study reported diet groups within 
the AMDR at ~46% energy from carbohydrate.96 Two of the articles examined 
adherence continuously, therefore the precise distribution of the comparator is 
unknown.23,96 Two articles were from the same cohort with significant findings in 
women only in one article,147 and in men only in the other.148 However, each of the two 
articles reported pooled and separate analyses in men and women from the same 
sample. 
 
Three studies found no significant associations between the macronutrient 
distributions examined and all-cause mortality.115,146,152 In all three studies, there was 
little distinction between the macronutrient distributions compared. In Brunner et al,115 
the proportion of energy from carbohydrate was 43.4%, 43.2%, 41.4%, and 40.4% 
between exposure groups, and the distributions were within the AMDR for fat and 
protein. In Kelemen et al,146 the proportions of energy fell within the AMDR's among 
the macronutrient distributions compared although Q5 was just below the AMDR for 
carbohydrate at 43.9% energy. In Nilsson et al,152 the proportion of energy from 
carbohydrate between groups were all within the AMDR for carbohydrate at 56.4%, 
51.2%, and 46.8% in women. In Kelemen et al,146 the proportion of energy was within 
the AMDR for fat at approximately 34% in quantiles Q2, Q3, Q4, and Q5 compared to 
33% in Q1, and within and outside the AMDR for carbohydrate between 53.7% and 
43.9%, while protein was within the AMDR between 14.1% and 22%.  
 
Sub-group and/or sensitivity analyses 
Several studies conducted sensitivity or sub-group analyses as follows by: 

• BMI149,150; weight change96 
• protein/kg body weight/day145 
• age, < vs. ≥ 55y149 
• low/high metabolic risk152  
• excluding those with deaths shortly after start to follow-up96,147,150 or with history of 

chronic disease147 
• low/high saturated fat intake152 
• animal-, plant-, and/or plant-fish-based sources of the distributions141,144-146,151 
• “healthy” vs. “unhealthy” lifestyle141 
• baseline biomarkers or disease status41,96,141 
Two of the five studies examining sub-analyses of macronutrient distributions from 
animal-based compared to plant-based sources and all-cause mortality showed similar 
direction and magnitude of findings.144,145 In both studies animal-based adherence to 
diets based on macronutrient distributions that are below the AMDR for carbohydrate 
and above the AMDR for fat were significantly associated with increased risk of all-
cause mortality. Findings from a third study141 were similar direction for an animal-
protein pattern but not statistically significant. In that study, the ‘Plant-protein’ pattern 
within the AMDR for carbohydrate and fat compared to below the AMDR for 
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carbohydrate and above the AMDR for fat was significantly associated with decreased 
risk of all-cause mortality. Results were less consistent between other studies 
regarding sub-analyses of vegetable based macronutrient distributions. One study 
reported significantly decreased risk of all-cause mortality in separate and combined 
analyses of men and women,144 and the other study found no significant associations 
in analyses between vegetable-based models and risk of all-cause mortality.145 
Kelemen et al146 found no significant associations between animal-, vegetable-, or 
vegetable- (with animal-substitution) based macronutrient distributions which primarily 
fell within the AMDR (although Q4 was below the AMDR for carbohydrate) and relative 
risk of all-cause mortality in women. Nakamura et al151 observed no effects when 
analyzing animal-based or plant-fish based scores based on macronutrient 
distributions above the AMDR for carbohydrate and below the AMDR for fat compared 
to within the AMDRs relative to all-cause mortality. 
Assessment of the evidenceiii: Diets based on macronutrient distribution 
There is insufficient evidence available to determine the relationship between 
macronutrient distributions with proportions of energy falling outside of the AMDR for 
at least one macronutrient and all-cause mortality, due to methodological limitations 
and inconsistent results. 
Multiple databases were used to obtain publications from a large, comprehensive 
search. Although many of the studies were from large prospective cohorts, studies with 
smaller sample sizes were also included. Therefore, this risk of publication bias is low.  
As outlined and described below, the body of evidence examining diets based on 
macronutrient distribution and all-cause mortality was assessed for the following 
elements used when grading the strength of evidence. 
 
Risk of bias (see Table 10):  
• Most of these prospective cohort studies accounted for key confounders, with the 

exception of race/ethnicity due to lack of reporting of race/ethnicity of participants 
across studies. Few articles did not account for multiple key confounders, including 
SES, physical activity, smoking, and/or anthropometry (e.g., BMI), and are 
therefore at higher risk of bias due to potential confounding.  

• Sensitivity analyses or sub-group analyses based on a variety of key or potential 
confounding factor were commonly conducted and typically confirmed the 
robustness of the main results. 

• Most of the studies examined dietary intake only once at baseline. Therefore, 
changes in dietary patterns may have occurred over follow-up that were not 
accounted for and therefore, the studies are at a higher risk of bias due to 
departure from the intended exposure.  

• Several studies did not account for missing data, primarily related to missing 
diet/exposure data at baseline.  

                                            
iii A detailed description of the methodology used for grading the strength of the evidence is available on 
the NESR website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-
reviews and in Part C of the following reference: Dietary Guidelines Advisory Committee. 2020. 
Scientific Report of the 2020 Dietary Guidelines Advisory Committee: Advisory Report to the Secretary 
of Agriculture and the Secretary of Health and Human Services. U.S. Department of Agriculture, 
Agricultural Research Service, Washington, DC. 

https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
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Consistency:   
• Results were inconsistent in studies that examined diets based on macronutrient 

distribution in which proportions of energy falling outside of the AMDR.  
• Although macronutrient distributions with proportions of energy from carbohydrate 

and fat within the AMDR compared to outside the AMDR tended to associate with 
reduced all-cause mortality risk, there are substantial methodological limitations.  

• Comparison of macronutrient distributions with or without the context of the 
foods/food groups comprising the dietary pattern showed inconsistent findings. This 
is likely related to the small gradient between proportions compared between 
distributions (e.g., 41% vs. 41.7%) and the proximity of the reported proportions to 
the actual AMDR cut-offs (e.g., 44.8% vs. 45%).  

• Studies that examined macronutrient distributions using adherence scores applied 
similar methods to develop the categories of distributions but defined the limits 
differently within categories. For example, the category limits for the 11 strata in 
Nakamura et al151 for % energy from carbohydrate ranged from 17.3% to 53% in 
women, and 18.8% to 51.6% in men. However, the category limits in the other 
strata were much smaller (e.g., 51.7% to 54.4%). 

• Studies varied in terms of the distribution of macronutrients that were examined 
and the methods used to estimate nutrient intakes, adjust for total energy intake, 
and/or derive the proportion of energy from macronutrients. 

Precision:  
• Most of the studies did not report power analyses or sample size calculations. 

However, the majority of those studies had large analytic sample sizes.  
• Although the incident number of deaths differed between studies, the number of 

events reported within groups confirmed precision across the body of evidence. 
• The duration of follow-up varied across studies, with three articles reporting a 

relatively short mean or median duration of follow-up at ~4.8y145 and ~6.6y.147,148 
Directness:  
• Due to the variety of methods used to estimate macronutrient intake and adjust 

intake for total energy, directness across the body of evidence could not be 
adequately assessed.  

o Confidence in the estimated proportions falling outside the AMDR is low. For 
example, the reported macronutrient proportions in many included studies 
were slightly outside the AMDR (e.g., 35.1% fat, or 44.6% carbohydrate).  

o Several studies reported categories of macronutrient distributions with small 
gradients between the level of macronutrient proportions reported, e.g., Q5: 
41.0% carbohydrate, 38.1% fat, 19.8% protein vs. Q3: 41.7% carbohydrate, 
39.6% fat, 16.6% protein.145 In many cases, the macronutrient distribution 
gradient between groups compared may not have been large enough to 
distinguish differences in the outcome between exposure groups.  

o Several studies reported to be examining one particular macronutrient of 
interest, such as “high-protein” intake, but the proportion for that nutrient was 
within the AMDR for all categories compared in both women and men. 

Generalizability:  
• Across the studies that examined diets based on macronutrient distribution, the 

results may be less generalizable due to differences between countries in terms of 
national recommendations and distributions compared. For example, Swedish 
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recommendations advise carbohydrate range between 55% to 60% energy. In 
addition, several of the macronutrient distributions compared in all Japanese 
participants reported fat below the AMDR and carbohydrate above the AMDR, 
which is not typical of diets in the United States. 

Research recommendations 
In order to better assess the relationship between dietary patterns and/or diets based 
on macronutrient distribution and all-cause mortality, future research may: 

1. Conduct systematic reviews on the relationship between dietary patterns and health 
outcomes using a continuous model to identify and evaluate evidence as it is 
published in an effort to more efficiently document and update the state of the 
science on dietary patterns and health.  

2. Assess information regarding diet at more than one time-point, preferably during the 
course of follow-up, to facilitated determining the relationship between dietary 
patterns over time and all-cause mortality. 

3. Examine the relationship between dietary patterns earlier in life and all-cause 
mortality.  

4. Differentiate specific foods and food groups, in particular, between processed meats 
and red meats as opposed to one category of “meat”. 

5. Develop a standardized definition for what constitutes a “low-carbohydrate” and/or 
“carbohydrate-restricted” dietary pattern. Because there was insufficient evidence 
available that examined proportions of carbohydrate below 37%, it was not possible 
to compare distributions in this body of evidence relative to those with commonly 
referred to as “ketogenic diet”, or other diets with cut-offs at <25% or <10% energy 
from carbohydrate. 

6. Provide sufficient information and repeated measures on the quantification i.e., 
types and amounts of foods/food groups such as fruits and vegetables, and 
beverages such as alcohol, consumed when examining the relationship between 
dietary patterns and/or diets based on macronutrient distribution and all-cause 
mortality. 

7. Identify inadequate or excessive intakes of specific foods/food groups e.g. fruits, 
vegetables, whole grains, nuts, seafood, and also, sugar sweetened beverages, 
processed foods including processed meats, added sugars, and salt to better 
disentangle the contribution of the dietary components impact on any given dietary 
pattern, e.g., “Mediterranean diet”, aHEI, and DASH scores. 

8. Explore the relationship between dietary patterns and all-cause mortality further, 
particularly in the context of effect modification or mediating factors beyond the 
capacity of the current review such as  

o weight status/BMI, e.g., to determine the response to dietary patterns in 
those who are classified as overweight or obese, or those with excess 
adiposity,  

o physical activity, e.g., to determine the response to dietary patterns in those 
who may be sedentary compared to active, 

o emerging biomarkers including metabolites and microbes reflecting different 
food-based patterns of intake and their associations with traditional chronic 
disease risk factors, such as blood lipids/lipoproteins/apolipoprotein B, blood 
pressure, and blood glucose to more directly assess the relative preventative 
merits of various dietary patterns 
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o racial/ethnic background, e.g., to determine the response to dietary patterns 
particularly in racial minorities or those of different ethnicity, and  

o household food insecurity status, e.g., to determine the response to dietary 
patterns in those with higher or lower food security, with progressing or 
persistent household food insecurity, or food security insufficiency. 

9. Include diverse populations with varying race/ethnicity, socioeconomic background, 
and chronic disease status, while ensuring to report the racial/ethnic background of 
participants studied.  
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INDEX/ SCORE- 
Mediterranean 

Mediterranean Diet Score 
(MDS)

Mediterranean Diet Score 
(MDS), modified

Alternate Med Diet Score 
(aMED)

Mediterranean Diet Score 
(MDS), modified

relative Mediterranean Diet 
Score (rMED)

Revised Mediterranean Diet 
Score (MDS)

modified Mediterranean diet 
score (mMED)

Total Score 0-9 0-9 0-9 0-9 0-18 0-17 0-8

Legumes Legumes (+) Legumes (+) Legumes (+) Legumes (+) Legumes (+) Legumes and Nuts (+)

Fruit Fruit, Nuts (+) Fruit, Nuts (+) Fruit (+) Fruit (+) Fruit, Nuts, and Seeds (not 
juice) (+)

Fruit, Nuts (+) Included in vegetables

Nuts Included in fruit Included in fruit Nuts (+) Nuts (+) Included in fruit Included in fruit Included in legumes

Whole Grains Whole Grains (+) Whole Grains (+) Whole Grains, Refined Flour, 
Pasta, Rice, Bread, Grains

(+)

Non-Refined, High Fiber 
Grains (whole meal bread, 

crisp bread, oatmeal and bran 
of wheat) 

(+)
Grains, unspecified Cereals (+) Cereals (+) Cereals (+)

Refined Grains

Fish/Seafood Fish (+) Fish (+) Fish (+) Fish (+) Fish (+) Fish (+) Fish (+)

Dairy Dairy Products
(-)

Dairy Products
(-)

Low and High Fat Milk, 
Yogurt, Cheese, Desserts

(-)

Dairy Products
(-)

Fermented Dairy Products 
(cultured milk, yogurt, cheese)

(+)

Sugar Sweetened 
Beverages, Sweets

Carbohydrates
Protein
Alcohol Alcohol (+m) Alcohol (+m) Alcohol (+m) Alcohol (+m) Alcohol (+m) Alcohol (+m) Alcohol (+m)
Sodium
Other
Articles using Index/Score in 
all-cause mortality 
systematic review

Hodge, 2011
Hodge, 2018

George, 2014; Harmon, 2015; 
Hashemian, 2019; Neelakantan, 
2018; Reedy, 2014; Shvetsov, 

2016; Sotos-Prieto, 2017; 
Zaslavsky, 2018; Beherens, 2013 

removed alcohol

Vormund, 2015 Buckland, 2011
Lassale, 2016

Tong, 2016 (mMDS)

Stefler, 2017 Bellavia, 2016

Reference for Index Score Trichopoulou et al, 2003. 
Adherence to a 

Mediterranean diet and 
survival in a Greek 

population. N Engl J 
Med;348:2599-608.

Hodge et al, 2011. Does a 
Mediterranean diet reduce the 
mortality risk associated with 
diabetes: evidence from the 

Melbourne Collaborative 
Cohort Study Nutr Metab 

Cardiovasc Dis, 21(9): 733-9.

Fung et al, 2005. Diet-quality 
scores and plasma 

concentrations of markers of 
inflammation and endothelial 
dysfunction. Am J Clin Nutr; 

82:163–73.

Vormund et al, 2015. 
Mediterranean diet and 

mortality in Switzerland: an 
alpine paradox? Eur J Nutr, 

54(1): 139-48. 

Buckland et al, 2009. 
Adherence to the 

Mediterranean diet and risk of 
coronary heart disease in the 

Spanish EPIC Cohort 
Study.Am J Epidemiol; 

170:1518–1529.

Stefler et al, 2017. 
Mediterranean diet score and 

total and cardiovascular 
mortality in Eastern Europe: 

the HAPIEE study Eur J Nutr, 
56(1): 421-429.

Tektonidis et al, 2015. A 
Mediterranean diet and risk of 

myocardial infarction, heart 
failure and stroke: a 

population-based cohort 
study. Atherosclerosis; 

243(1):93–8.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Vegetables and Fruits (not 
potatoes, fruit juice) (+)

Vegetables (not potatoes)
(+)

Vegetables (not potatoes)
(+)

Vegetables Vegetables (+) Vegetables (+)

Salad (+)

Vegetables (+) Vegetables (+)

Meat Red and Processed Meat
(-)

Total and Processed Meat
(-)

Red and Processed Meat
(-)

Red and Processed Meat
(-)

Red and Processed Meat
(-)

Red and Processed Meat
(-)

Meat and Meat Products (-)

Fat MUFA/SFA (+) Olive Oil (+)MUFA/SFA (+) Olive Oil, Rapeseed Oil (+)MUFA/SFA (+)Olive Oil (+) Olive Oil (+)

Table. 1 Dietary patterns examined by index or score analysis

Al Rifai, 2018; Bo, 2016; 
Bonaccio, 2018; Booth, 2016; 

Cuenca-; García, 2014; Lagiou, 
2006; Lassale, 2016; Martinez-
Gonzalez, 2012; McNaughton, 

2012; Mitrou, 2007; Prinelli, 2015; 
Shah, 2018; Trichopolou, 2003; 
Trichopolou, 2009; Wahlqvist, 

2005; Zaslavsky, 2017
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INDEX/ SCORE- 
Mediterranean 

Total Score

Legumes

Fruit

Nuts

Whole Grains

Grains, unspecified

Refined Grains

Fish/Seafood

Dairy

Sugar Sweetened 
Beverages, Sweets

Carbohydrates
Protein
Alcohol
Sodium
Other
Articles using Index/Score in 
all-cause mortality 
systematic review

Reference for Index Score

Vegetables

Meat

Fat

Mediterranean Diet 
Adherence Screener 

(MEDAS)

Mediterranean-based Diet 
Score (MedDietScore)

Adjusted Mediterranean Diet 
Score (MDS)

modified Mediterranean Diet 
Score (MDS)

modified Mediterranean Diet 
Score (MDS)

modified Mediterranean 
Adequacy Index (MAI)

modified Mediterranean Diet 
Score (MDS)

Mediterranean-Style Dietary 
Pattern Score (MSDPS)

0-14 0-55 0-7 0-8 0-9 0-8 0-100

Pulses (+) Legumes (+) Legumes, Nuts, and Seeds (+) Legumes (+) Legumes, Nuts, and Seeds (+) Legumes (+) Legumes (+) Legumes, Olives, Nuts
(+)

Fruit (+) Fruit (+) Included in vegetables Fruit (+) Fruit (+) Fruit (+) Fruit (+) Fruit (+)

Nuts (+) Included in legumes Nuts and Seeds 
(+)

Included in legumes Included in legumes

Whole Grains (+) Whole Grains (+)

Grains (+) Grains (+) Cereals (+) Cereals (+) Cereals (including breads, 
potatoes)

(+)
Commericial Pastries (-)

Fish (+) Fish (+) Fish (+) Fish (+) Fish and Other Seafood (+)

Red Meat or Sausages (-)

White meat over red meat (+)

Full-Fat Dairy
(-)

Dairy Products
(-)

Dairy Products
(-)

Dairy Products
(-)

Milk and Milk Products (-) Milk and Dairy Products (-) Dairy (+)

Sugar-Sweetened Beverages 
(-)

Sugar (-) Sweets (+)

Olive Oil (+)

Olive oil as principal cooking 
fat (+)

MUFA (+)

Animal Fat (-) SFA (-)

Red Wine (+) Alcohol (-) Alcohol (+m) Alcohol (+m) Wine (+) Alcohol (+m) Wine (+)

Cardenas-Fuentes, 2018 Park, 2016 IJO
Prinelli, 2015

Haveman-Nies, 2002 Knoops, 2004
Tognon, 2014

Knoops, 2006 Knoops, 2006
Menotti, 2017

Lasheras, 2000 Lassale, 2016

Schroder et al, 2011. A short 
screener is valid for assessing 
Mediterranean diet adherence 
among older Spanish men and 
women. J Nutr Nutr Epidemiol; 

141:1140–1145.

Panagiotakos et al, 2007. 
Adherence to the 

Mediterranean food pattern 
predicts the prevalence of 

hypertension, 
hypercholesterolemia, 

diabetes and obesity, among 
healthy adults; the accuracy of 

the MedDietScore. Prev 
Med;44(4):335-340.

van Staveren et al, 2002. The 
SENECA study: potentials and 

problems in relating diet to 
survival over 10 years. Public 

Health Nutr;5(6a):901-5.

Knoops et al, 2004. 
Mediterranean diet, lifestyle 

factors, and 10-year mortality 
in elderly European men and 

women: the HALE project 
JAMA, 292(12): 1433-9. 

Knoops et al, 2004. 
Mediterranean diet, lifestyle 

factors, and 10-year mortality 
in elderly European men and 

women: the HALE project 
JAMA, 292(12): 1433-9. 

Knoops et al, 2004. 
Mediterranean diet, lifestyle 

factors, and 10-year mortality 
in elderly European men and 

women: the HALE project 
JAMA, 292(12): 1433-9. 

Lasheras et al, 2000. 
Mediterranean diet and age 

with respect to overall survival 
in institutionalized, 

nonsmoking elderly people 
Am J Clin Nutr, 71(4): 987-92. 

Rumawas et al, 2009. The 
development of the 

Mediterranean-style dietary 
pattern score and its 

application to the American 
diet in the Framingham 

Offspring Cohort. J Nutr 139: 
1150–1156 

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Vegetables (+)Vegetables and Potatoes (+)Vegetables and Fruits (+)Vegetables (+)

Potatoes (+)

Vegetables (+)

Dishes with tomato sauce 
(tomato, garlic, onion, leek, 

olive oil) (+)

Vegetables (+)

Potatoes (+)

Vegetables (+)

Potatoes and other starchy 
foods (+)

Vegetables (+)

Red and Processed Meat
(-)

Red and Processed Meat (-)

Poultry (-)

Poultry (+)

Eggs (+)

Meat (+)

Meat and Meat Products (-)Meat and Poultry (-)

Eggs (-)

Meat and Poultry
(-)

Meat and Meat Products
(-)

Olive Oil (+) MUFA/SFA (+) Olive Oil (+)MUFA/SFA (+) MUFA/SFA (+) MUFA/SFA (+)
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INDEX/ SCORE- 
Mediterranean 

Total Score

Legumes

Fruit

Nuts

Whole Grains

Grains, unspecified

Refined Grains

Fish/Seafood

Dairy

Sugar Sweetened 
Beverages, Sweets

Carbohydrates
Protein
Alcohol
Sodium
Other
Articles using Index/Score in 
all-cause mortality 
systematic review

Reference for Index Score

Vegetables

Meat

Fat

Mediterranean Score Mediterranean Adequacy 
Index (MAI)

traditional Med Diet Score 
(tMED)

modified Mediterranean Diet 
Score (MDS)

modified Mediterranean Diet 
Score (MDS)

modified Mediterranean Diet 
Score (MDS), alternative

modified Mediterranean Diet 
Score (MDS), refined

modified MDS

0-44 0-9 0-8 0-9 0-8 0-9 0-8

Legumes (+) Legumes (+) Legumes (+) Included in vegetables Legumes, Nuts, and Seeds (+) Legumes, Nuts, and Seeds (+)

Fruit (+) Fruit (fresh and dry)
(+)

Fruit and Nuts (+) Fruit (+) Fruit and Fresh Juices (+) Fruit and Fresh Juices (+) Fruit and Juices (+) Fruit (+)

Included in fruits Included in legumes Included in legumes

Whole Grain Products
(+)

Whole Grain Cereals
(+)

Whole Grain Cereals
(+)

Cereals (+) Grains (+) Cereals and Potatoes (+) Cereals (+) Cereals (+)

Cakes, Pies, Cookies, and 
Sugar (-)

Fish and Seafood (not breaded) 
(+)

Fish (+) Fish (+) Fish (+) Fish and Fish Products (+) Fish and Fish Products (+) Fish and Fish Products (+) Fish and Fish Products (+)

Red and Processed Meat (-)

Eggs (-)

Poultry (not breaded) (+)

Milk and Dairy Products 
(+m)

Milk (-)

Cheese (-)

Dairy Products
(-)

Milk and Milk Products (-) Dairy Products
(-)

Dairy Products
(-)

Dairy Products
(-)

Dairy Products
(-)

Sweets (-) Sweet Beverages (-)

Virgin Olive Oil (+)

Animal Fats and Margarines 
(-)

Wine (+) Alcohol (+m) Alcohol (+) Alcohol (+) Alcohol (+) Alcohol (+)

Limongi, 2017 Menotti, 2012 Mitrou, 2007 Sjogren, 2010 Tognon, 2011 Tognon, 2011 Tognon, 2012 Tognon, 2014

Goulet et al, 2003. Effect of a 
nutritional intervention promoting 

the Mediterranean food pattern on 
plasma lipids, lipoproteins and 
body weight in healthy French-

Canadian 
women.Atherosclerosis;170 

(1),115-124

Alberti-Fidanza & Fidanza. 
2004. Mediterranean adequacy 

index of Italian diets. Pub 
Health Nutr;7:937e41.

Mitrou et al, 2007. 
Mediterranean dietary pattern 

and prediction of all-cause 
mortality in a US population: 
results from the NIH-AARP 
Diet and Health Study Arch 

Intern Med, 167(22): 2461-8.

Sjogren et al, 2010. 
Mediterranean and 

carbohydrate-restricted diets 
and mortality among elderly 

men: a cohort study in Sweden 
Am J Clin Nutr, 92(4): 967-74.

Tognon et al, 2011. Does the 
Mediterranean diet predict 
longevity in the elderly? A 
Swedish perspective Age. 

33(3): 439-50.

Tognon et al, 2011. Does the 
Mediterranean diet predict 
longevity in the elderly? A 
Swedish perspective Age, 

33(3): 439-50. 

Tognon et al, 2012. The 
Mediterranean diet score and 

mortality are inversely 
associated in adults living in 
the subarctic region J Nutr, 

142(8): 1547-53.

Tognon et al, 2014. The 
Mediterranean diet in relation 

to mortality and CVD: a Danish 
cohort study Br J Nutr, 111(1): 

151-9.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Vegetables (not potatoes)
 (+)

Vegetables (+)Vegetables (+) Vegetables (+)Vegetables and Legumes
 (+)

Meat and Meat Products
(-)

PUFA/SFA (+)

Meat, Meat Products, and 
Eggs

(-)

MUFA+PUFA/SFA (+)

Vegetables and Potatoes (+)

Meat, Meat Products, and 
Eggs

(-)

MUFA+PUFA/SFA (+)

Vegetables and Potatoes (+)

Meat, Meat Products, and 
Eggs

(-)

MUFA/SFA (+)

Vegetables and Potatoes (+)

Meat, Meat Products, and 
Eggs

(-)

MUFA+PUFA/SFA (+)

Meat and Poultry (-)

Eggs (-)

Red and Processed Meat
(-)

MUFA/SFA (+)Olive Oil (+)
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INDEX/ SCORE- 
Mediterranean 

Total Score

Legumes

Fruit

Nuts

Whole Grains

Grains, unspecified

Refined Grains

Fish/Seafood

Dairy

Sugar Sweetened 
Beverages, Sweets

Carbohydrates
Protein
Alcohol
Sodium
Other
Articles using Index/Score in 
all-cause mortality 
systematic review

Reference for Index Score

Vegetables

Meat

Fat

modified Mediterranean Diet 
Score (mMDS)

tertiles Mediterranean Diet Score 
(tMDS)

literature Mediterranean Diet 
Score (LitMDS)

Pyramid Mediterranean Diet 
Score (PyrMDS)

modified Mediterranean Diet 
Score (MDS)

Mediterranean Diet Score (MDS) modified Alternate Med Diet Score 
(aMED)

0-9 0-18 0-18 0-15 0-8 11-55 9-45
Vegetables (+)

Potato (-)

Legumes (+) Legumes (+) Legumes (+) Legumes (+) Legumes and Nuts (+) Legumes (+)

Fruit (+) Fruit (+) Fruit and Nuts (+) Fruit (+) Included in vegetables Fruit (+) Fruit (+)

Included in fruit Nuts
1-2/d (+)
0/d, 0

Included in legumes Nuts
1-5, by quintiles (+)

Nuts
1-5, by quintiles (+)

Non-Refined, High-Fiber Grains (+) Whole Grains (+)

Cereals (+) Cereals (+) Cereals (+) Cereals (+) Grains and Starches (+m)

Fish (+) Fish (+) Fish (+) Fish (+) Fish (+) Fish (+) Fish (+)

Red Meat (-)

Processed Meat (-)

Red and Processed Meat
(-)

White Meat (+)

Eggs (+)

Lean Meat (poultry, lean beef) (+)

Dairy Products
(-)

Dairy Products
(-)

Dairy Products
(-)

Dairy (+) Fermented Dairy Products
(+)

Dairy Foods  (+m)

Sweets (-)

Alcohol (+m) Alcohol (+m) Alcohol (+m) Alcohol (-) Alcohol (+m) Alcohol (+m) Alcohol (+m)
Sodium (-)

Hulsegge, 2016
Stefler, 2017

Trichopolou, 2005

Tong, 2016 Tong, 2016 Tong, 2016 Warensjo Lemming, 2018 Whalen, 2014
Whalen, 2017

Cheng, 2018
Hu, 2019

Trichopoulou et al, 2005. Modified 
Mediterranean diet and survival: 
EPIC-elderly prospective cohort 

study Bmj, 330(7498): 991.

Tong et al, 2016. Prospective 
association of the Mediterranean 
diet with cardiovascular disease 
incidence and mortality and its 

population impact in a non-
Mediterranean population: the EPIC-
Norfolk study BMC Med, 14(1): 135.

Sofi et al, 2014. Mediterranean diet 
and health status: an updated meta-

analysis and a proposal for a 
literature-based adherence score. 

Pub Health Nutr;17:2769–82. 

Tong et al, 2016. Prospective 
association of the Mediterranean 
diet with cardiovascular disease 
incidence and mortality and its 

population impact in a non-
Mediterranean population: the 
EPIC-Norfolk study BMC Med, 

14(1): 135.

Warensjo Lemming et al, 2018. A 
comparison between two healthy 

diet scores, the modified 
Mediterranean diet score and the 

Healthy Nordic Food Index, in 
relation to all-cause and cause-

specific mortality Br J Nutr, 119(7): 
836-846.

Whalen et al, 2014. Paleolithic 
and Mediterranean diet pattern 

scores and risk of incident, 
sporadic colorectal adenomas. 
Am J Epidemiol;180: 1088–97.

Cheng et al, 2018. Associations of 
evolutionary-concordance diet, 

Mediterranean diet and evolutionary-
concordance lifestyle pattern scores 

with all-cause and cause-specific 
mortality Br J Nutr, 1-10.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Vegetables (+) Vegetables (+)

MUFA/SFA (+)

Red and Processed Meat
(-)

Vegetables and Fruits (+)

Red and Processed Meat
(-)

Olive Oil, Rapeseed Oil (+)

Meat
(-)

MUFA+PUFA/SFA (+)

Meat
(-)

Olive Oil (+)

Meat
(-)

Olive Oil (+) Olive Oil (+)

Vegetables (+)Vegetables (+)Vegetables (+)
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INDEX/ SCORE- Dietary 
Guidelines

Healthy Eating Index 
(HEI)

Alternative Healthy Eating 
Index (AHEI)

Healthy Eating Index
(HEI)-2005

Healthy Eating Index 
(HEI)-2010

Alternative HEI (AHEI)-
2010

2015 Dietary Guidelines for 
American Index 

(2015 DGAI)

Healthy Eating Index
(HEI)-2015

INDEX/ SCORE - DASH DASH Score

Total Score 0-100 2.5-87.5 0-100 0-100 0-110 0-21 0-100 Total Score 8-40
Vegetables Vegetables

(+)
Vegetables (not potatoes, 

French fries) (+)
Total vegetables

Dark Green/Orange 
Vegetables, Legumes 

(+)

Total Vegetables (+)
Greens and Beans (+)

Vegetables (not potatoes, 
French fries) (+)

Dark Green Vegetables
Red/Prange vegetables

Starchy Vegetables
Other Vegetables

Variety of Vegetables and Fruits 
(+)

Total Vegetables (+)

Greens and Beans (+)

Vegetables Vegetables 
(not potatoes and 

legumes) (+) 

Legumes Included in nuts Included in vegetables; meat Included in vegetables; 
fish

Legumes (+) Included in vegetables; fish Legumes Nuts and Legumes (+)

Fruit Fruit (+) Fruit (+) Total Fruit
Whole Fruit

(+)

Total Fruit
Whole Fruit

(+)

Fruit (+) Fruit (+)
Variety -- included in vegetables

Total Fruit (+)

Whole Fruit (+)

Fruit Fruit and Fruit Juice (+)

Nuts Nuts and Soy Protein (+) Included in legumes Nuts Included in legumes
Whole Grains Cereal Fiber

 (+)
Whole Grains (+) Whole Grains (+) Whole Grains (+) Whole Grains (+) Whole Grains (+) Whole Grains Whole Grains (+)

Grains, unspecific Grains
6-11 serv/d=10 

(+)

Total Grains
(+)

Cereals (+) Grains, unspecified

Refined Grains Refined Grains (-) Refined Grains (-) Refined Grains
Fish Seafood and Plant 

Proteins (+)
Fish and Seafood (+) Seafood and Plant Proteins

(+)
Fish/Seafood

Meat Meat (-) White:Red Meat (+) Meat and Beans
(+)

Total Protein Foods (+) Red and Processed Meat 
(-)

Meat and Eggs (+)
Low-fat dairy, and Lean Meat 

Products (+)

Total Protein Foods (+) Meat Red and Processed Meat  
(-)

Dairy Milk (-) Milk, Yogurt, Cheese, and Soy 
Beverages (+)

Dairy (+) Dairy Products (+)
Low-Fat Dairy - included in meat 

Dairy (+) Dairy Low-Fat Dairy (+)

Sugar Sweetened 
Beverages, Sweets

Added sugars in "empty 
calories"  (-)

Sugar Sweetened 
Beverages and Fruit Juice  

(-)

Added sugars (-) Sugar Sweetened 
Beverages, Sweets

Sweetened beverages  (-)

PUFA:SFA (+) Healthy Oils
(+)

Solid fats in "empty 
calories"  (-)

Trans FA  (-) PUFA+MUFA/SFA (+) Fat

Trans-UFA (-) SFA (-)
Solid fats, Alcohol, and Added 

Sugars
(-)

Fatty acids (0-10) (+) Long-Chain Fats (EPA + 
DHA) (+)
PUFA (+)

SFA (-) Carbohydrates

Added Sugar (-) Protein
Dietary Fiber Density (+) Alcohol

Protein Sodium Sodium (-)
Alcohol Alcohol  (+m) Solid fats, Alcohol, and Added 

Sugars (-)
Alcohol  (+m) Alcohol (-) Other

Sodium Sodium (+m) Sodium (-) Sodium (-) Sodium (-) Sodium (+m) Sodium (-)
Other Variety (+) Multivitamin Use (+)

Articles using 
Index/Score in all-cause 
mortality systematic 
review

Bittoni, 2015
Brown, 2016
Ford, 2011
Ford, 2012

Kappeler, 2013
Park, 2016

Shahar, 2009
Thorpe, 2013

Akbaraly, 2011
Ford, 2014

Loprinzi, 2018 George, 2014
Harmon, 2015
Lassale, 2016
Reedy, 2014

George, 2014
Harmon, 2015

Hashemian, 2019
Hu, 2019

Mursu, 2013
Neelakantan, 2018

Reedy, 2014
Shivappa, 2017

Sotos-Prieto, 2017

Fresan, 2019 Hashemian, 2019
Hu, 2019

Panizza, 2018

Articles using 
Index/Score in all-cause 
mortality systematic 
review

Biesbroek, 2017
George, 2014
Harmon, 2015

Hashemian, 2019
Hu, 2019

Lassale, 2016
Mokhtari, 2019

Neelakantan, 2018
Reedy, 2014
Shah, 2018

Sotos-Prieto, 2017
Zaslavsky, 2017

Reference for 
Index/Score

Kennedy et al, 1995. 
The Healthy Eating 
Index: design and 

applications. J Am Diet 
Assoc; 95:1103–8.

McCullough et al, 2000. 
Adherence to the

Dietary Guidelines for 
Americans and risk of major 

chronic disease in
men. Am J Clin Nutr. 

2000;72:1223–31.

Guenther et al, 2008. 
Development of the Healthy

Eating Index-2005. J Am Diet 
Assoc;108:1896–901.

Guenther et al, 2013. 
Update of the Healthy 

Eating
Index: HEI-2010. J Acad 
Nutr Diet;113:569–80.

Chiuve et al, 2012. 
Alternative dietary indices 

both strongly
predict risk of chronic 

disease. J 
Nutr;142:1009–18.

Fresan et al, 2019. Adherence to 
the 2015 Dietary Guidelines for 

Americans and mortality risk in a 
Mediterranean cohort: The SUN 
project Prev Med, 118: 317-324. 

https://www.ncbi.nlm.nih.gov/pubm
ed/30468792

Krebs-Smith et al, 2018. 
Update of the Healthy 

Eating Index: HEI-2015. J 
Acad Nutr Diet;118: 

1591–602.

Reference for Fung et al, 2008. 
Adherence to a DASH-

style diet and risk of 
coronary heart disease 

and stroke in women. Arch 
Intern Med;168:713–20.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Carbohydrates

Fat Total Fat 
SFA 

Cholesterol
(-)

Total Fat 
SFA

Trans FA
Cholesterol 

(+m)

Solid fats, Alcohol, and Added 
Sugars (-)

Index/Score
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INDEX/ SCORE - 
Country specific 

Japanese Dietary Index Japanese Food Guide modified Japanese Food 
Guide

Reduced Salt Japanese 
Diet Score

Japanese Food Guide 
Spinning Top

Japanese Food Score  Programme National Nutrition 
Sante Guideline Score - France 

(PNNS-GS)

Diet Quality Index - 
Sweden (DQI-SNR)

Total Score 0-9 0-70 0-80 0-7 0-70 0-7 0-15 0-6
Vegetables Seaweeds, Pickles, Green, 

Yellow Vegetables (green
vegetables, carrot, 

pumpkin, tomato) (+)

Vegetable Dishes (+) Vegetable Dishes (+) Tsukemono (pickled 
vegetables) (+)

Vegetable Dishes (+) Vegetables (spinach or 
garland chrysanthemum, 

carrots or pumpkin, 
tomatoes, cabbage or head 

lettuce and Chinese 
cabbage) (+)

Japanese Pickles (+)

Fungi (+)

Seaweeds (+)

Vegetables and Fruit (+) Vegetables and Fruit (+)

Legumes Beans and Bean Products 
(boiled beans and tofu) (+)

Included in grains

Fruit Fruit (+) Fruit (+) Fruit (+) Fruit (+) Included in vegetables Included in vegetables
Nuts
Whole Grains

Grains, unspecific Rice  (+) Grain Dishes (+) Grain Dishes (+) Noodles (-) Grain Dishes (+) Bread, cereals, potatoes, and 
legumes (+m)

Refined Grains

Fish/Seafood Fish (rawfish, fish boiled 
with soy, roast fish, boiled 
fish paste, dried fish) (+)

Fish and Meat Dishes (+) Fish and Meat Dishes (+) Fish  (+) Fish and Meat Dishes (+) Fish (fresh) (+) Seafood (+) Fish and Shellfish (+)

Meat Beef and Pork (beef, pork, 
ham, sausage) (+)

White: Red Meat (+) Eggs (-)

Meat (-)

Included in Fish Meat and Poultry, Seafood, and Eggs  
(+m)

Dairy Milk (+) Milk (+) Milk (+) Milk and Dairy Products 
(+m)

Sugar Sweetened 
Beverages, Sweets

Sweetened Foods (-)

Soda (drink water) (-)

Sucrose (-)

Vegetable Fat (+) SFA (-)

Added fat (-) PUFA 
(+m)

Carbohydrates Dietary Fiber
(+m)

Protein
Alcohol Alcohol and Snacks (-) Alcohol and Snacks (-) Ocassional drinking (+m) Alcohol (+) Alcohol (+m)

Sodium Low-Salt Soy Sauce (-) Salt (-)
Other Miso soup, Green tea, and 

Coffee (+)
Total Energy Intake (-) Total Energy Intake (-) Energy from Snacks (+) Physical Activity (+)

Articles using Index/Score 
in all-cause mortality 
systematic review

Abe, 2019 Kurotani, 2016
Kurotani, 2019

Kurotani, 2016 Nakamura, 2009 Oba, 2009 Okada, 2018 Bongard, 2016 Drake, 2013

Reference for Index Score Abe et al, 2019. Japanese 
diet and survival time: The 
Ohsaki Cohort 1994 study 

Clin Nutr, 
https://www.ncbi.nlm.nih.go

v/pubmed/30846323

Kurotani et al, 2016. 
Quality of diet and mortality 
among Japanese men and 

women: Japan Public 
Health Center based 

prospective study BMJ, 
352: i1209.

Kurotani et al, 2016. 
Quality of diet and mortality 
among Japanese men and 

women: Japan Public 
Health Center based 

prospective study BMJ, 
352: i1209.

Nakamura et al, 2009. A 
Japanese diet and 19-year 

mortality: national 
integrated project for 

prospective observation of 
non-communicable 

diseases and its trends in 
the aged, 1980 Br J Nutr, 

101(11): 1696-705.

Oba et al, 2009. Diet based 
on the Japanese Food 

Guide Spinning Top and 
subsequent mortality 

among men and women in 
a general Japanese 
population J Am Diet 

Assoc, 109(9): 1540-7.

Okada et al, 2018. The 
Japanese food score and 
risk of all-cause, CVD and 
cancer mortality: the Japan 
Collaborative Cohort Study 
Br J Nutr, 120(4): 464-471.

Estaquio et al, 2009. Adherence to 
the French Programme National 

Nutrition Sante Guideline Score Is 
Associated with Better Nutrient Intake 

and Nutritional Status. J Am Diet 
Assoc 109: 1031-1041.

Drake et al, 2011. 
Development of a diet 
quality index assessing 

adherence to the Swedish 
nutrition recommendations 
and dietary guidelines in 

the Malmo¨ Diet and 
Cancer cohort. Public 

Health Nutr 14, 835–845.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Fat
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INDEX/ SCORE - 
Country specific 

Total Score
Vegetables

Legumes

Fruit
Nuts
Whole Grains

Grains, unspecific

Refined Grains

Fish/Seafood

Meat

Dairy

Sugar Sweetened 
Beverages, Sweets

Carbohydrates

Protein
Alcohol

Sodium
Other

Articles using Index/Score 
in all-cause mortality 
systematic review

Reference for Index Score

Fat

Diet Quality Index - Korea 
(DQI-K)

Healthy Nordic Food 
Index (HNFI)

Traditional Sami Diet 
Score

Dutch Healthy Diet Index 
2015

Dutch Healthy Nutrient 
and Food Score 

(DHNaFS)

Dutch Undesirable 
Nutrient and Food Score 

(DUNaFS)

Dutch Healthy Diet-index 
(DHD-index), modified

Dutch Dietary Guidelines -
2015

0-9 0-6 0-8 0-140 0-22 0-22 0-90
Vegetables (+) Cabbage (+)

Root Vegetables (+)

Vegetables (+) Vegetables (+)

Potatoes (+)

Processed Vegetables (+) Vegetable (+) Vegetables (+)

Legumes (+) Legumes (protein-rich plant 
foods) (+)

Legumes (+)

Fruit (+) Apples and Pears (+) Berries (+) Fruit (+) Fruit (+) Fruit (+) Fruit (+)
Nuts (+) Nuts

Whole Grain (+) Rye Bread (+)

Oatmeal (+)

Whole Grains (+) Whole Grains (+) Refined Grains (+) Whole grains (+)

Bread (-)

Replace refined with whole-
grain products (-)

Replace refined with whole-
grain products (-)

Fish  (+) Fatty Fish (+) Fish  (+) Fish  (+) Fish  (+) Fish  (+)

Red Meat (+) Red Meat (-)

Processed Meat (-)

Lean Meat (+)

Eggs (+)

High-Fat Meat (+)

Processed Meat (+)

Red Meat (-)

Processed Meat (-)
Dairy Products

(+m)
Low-Fat Milk and Yogurt 

(+)
Full-Fat Milk (+)

Cheese (+)

Dairy Products (+)

Fruit juice and Sugar-
Sweetened Beverages (+)

Fiber (-) Dietary Fiber (-)

Protein (-)
Alcohol (-) Alcohol (-) Alcohol (-)

Sodium (-) Sodium (-) Sodium (-) Sodium (-)
Tea (+)

Filtered coffee (+)

Non-Caloric Drinks (tea, 
coffee, water) (+)

Ready meals and soups, 
spreads and snacks (+)

Physical activity (+) Tea (+)

Lim, 2018 Lassale, 2016
Olsen, 2011

Roswall, 2015 (whole grain 
vs. rye bread)

Nilsson, 2012 Biesbrock, 2017 Sijtsma, 2015 Sijtsma, 2015 van Lee, 2016 Voortman, 2017

Lim et al, 2018. An 
association between diet 
quality index for Koreans 

(DQI-K) and total mortality 
in Health Examinees Gem 
(HEXA-G) study Nutr Res 

Pract, 12(3): 258-264. 

Olsen et al, 2011. Healthy 
aspects of the Nordic diet 
are related to lower total 
mortality J Nutr, 141(4): 

639-44.

Nilsson et al, 2012. A 
traditional Sami diet score 

as a determinant of 
mortality in a general 

northern Swedish 
population Int J 

Circumpolar Health, 71(0): 
1-12.

Biesbroek et al, 2017. 
Does a better adherence to 
dietary guidelines reduce 

mortality risk and 
environmental impact in 

the Dutch sub-cohort of the 
European Prospective 

Investigation into Cancer 
and Nutrition? Br J Nutr, 

118(1): 69-80.

Sijtsma et al, 2015. Healthy 
eating and survival among 

elderly men with and 
without cardiovascular-

metabolic diseases. Nutr 
Metab Cardiovasc Dis, 

25(12): 1117-24. 

Sijtsma et al, 2015. Healthy 
eating and survival among 

elderly men with and 
without cardiovascular-

metabolic diseases. Nutr 
Metab Cardiovasc Dis, 

25(12): 1117-24. 

van Lee et al, 2016. 
Adherence to the Dutch 

dietary guidelines is 
inversely associated with 

20-year mortality in a large 
prospective cohort study 

Eur J Clin Nutr, 70(2): 262-
8. 

Voortman et al, 2017. 
Adherence to the 2015 
Dutch dietary guidelines 

and risk of non-
communicable diseases 

and mortality in the 
Rotterdam Study Eur J 
Epidemiol, 32(11): 993-

1005.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

SFA (-)

Trans FA (-)

Unsaturated Fats and Oils 
(+)

Total Fat (-)

SFA (-)

Cholesterol (-)

Butter and Hard 
Margarines (+)

Vegetable Oils and Soft 
Margarines (+)

Total Fat (+) Margarines, oils (replace 
butter, hard fats) (+)
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INDEX/ SCORE - Other Recommended Food Score (RFS) Elderly Dietary Index (EDI) Paleolithic Score Evolutionary-Concordance 
Score

Non-Recommended Food Score 
(non-RFS)

Moderation-Quantified Healthy 
Diet (MQHD)

alternative Moderation-
Quantified Healthy Diet (aMQHD)

Ideal Diet Index (IDI)

Total Score 0-23 9-36 14-70 14-70 0-16 0-100 0-100 0-8

Legumes Dried Beans (+) Legumes (+) Legumes, Nuts, and Seeds 
(+)

Nuts Nuts (+) Nuts (+) Nuts (+) Included in legumes
Whole Grains Dark breads (whole wheat, rye, 

pumpernickel); cornbread, tortillas & 
grits; high-fiber cereals; cooked 

cereals (+)

Whole Grain Bread (+) Whole Grains
(+)

Grains, unspecified Cereals (+) Grains and Starches (-) Grains and Starches (-) Grains (+) Grains (+)

Refined Grains Included in whole grains Baked goods (-) Baked goods (-) White bread, sweets (combined 
buns/cakes and 

biscuits/wafers/rusks and 
gateau/pastries)

(-)

Fish/Seafood Fish (baked or broiled) (+) Fish (+) Fish (+) Fish (+) Fish and Shellfish (+) Fish and Shellfish (+) Fish (+)

Lean Meat (+) Lean Meat (+)

Sugar Sweetened Beverages, 
Sweets

Sugar-Sweetened Beverages (-) Sugar-Sweetened Beverages (-) Added Sugar (-)

Protein
Alcohol Wine (-) Alcohol (-) Alcohol (-) Alcohol (+) Alcohol (+)

Sodium Sodium (-) Sodium (-) Sodium (-)

Articles using Index/Score in 
all-cause mortality systematic 
review

Kaluza, 2009; Kant, 2000; Mai, 2005; 
McNaughton, 2012; Michels, 2002

Atkins, 2014 Whalen, 2017
Whalen, 2014

Cheng, 2018 Kaluza, 2009
Michels, 2002

Dai, 2016 Dai, 2016 Cuenca-García, 2014

Reference for Index Score Kant et al, 2000. A prospective
study of diet quality and mortality in 

women. JAMA 283,
2109–2115.

Kourlaba et al, 2009. 
Development of a diet index 

for older adults and its relation 
to

cardiovascular disease risk 
factors: the Elderly Dietary 

Index. J Am Diet
Assoc.109:1022–30.

Whalen et al, 2014 Paleolithic and 
Mediterranean diet pattern scores 

and risk of incident, sporadic 
colorectal adenomas. Am J 
Epidemiol 180, 1088–1097.

Cheng et al, 2018. Associations of 
evolutionary-concordance diet, 

Mediterranean diet and 
evolutionary-concordance lifestyle 
pattern scores with all-cause and 
cause-specific mortality Br J Nutr: 

1-10. 

Kaluza  et al, 2009. Diet quality 
and mortality: a population-based 
prospective study of men Eur J 

Clin Nutr, 63(4): 451-7. 

Dai et al, 2016. Midlife moderation-
quantified healthy diet and 40-year 

mortality risk from CHD: the 
prospective National Heart, Lung, 

and Blood Institute Twin Study Br J 
Nutr, 116(2): 326-34. 

Dai et al, 2016. Midlife moderation-
quantified healthy diet and 40-year 

mortality risk from CHD: the 
prospective National Heart, Lung, 

and Blood Institute Twin Study Br J 
Nutr, 116(2): 326-34. 

Cuenca-Garcia et al, 2014. 
Dietary indices, 

cardiovascular risk factors 
and mortality in middle-aged 

adults: findings from the 
Aerobics Center Longitudinal 
Study Ann Epidemiol, 24(4): 

297-303.e2. 

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Unsaturated fatty acids : SFA (+)

Fried foods:non-fried foods (+)

SFA (-)Olive Oil (+) Unsaturated fatty acids : SFA (+)

Fried foods:non-fried foods (+)

Vegetables Vegetables and Fruit (+)Vegetables (+)

Potatoes (+)

Vegetables (+)

Potatoes (+)

Dairy

Carbohydrates

Meat

Red and Processed Meat
(-)

Red and Processed Meat
(-)

Poultry (+)

Red Meat (+)

Eggs (+)

Lamb or Veal (+)

White/Red Meat (+)

Fat

Dairy Products (+)

Skimmed Milk (+)

Ice cream: dairy products (+)

Dairy Products (+)

Fruit (+)

Diversity included in vegetables 
(+)

Fruit (+)

Diversity included in vegetables 
(+)

Fruit (+)Apples or pears; oranges; cantaloupe; 
orange or grapefruit juice; grapefruit; 

other fruit juices 
(+)

Fruit Fruit (+)Fruit (+)

Poultry (+)

Red meat (+)

Eggs(+)

Processed Meat 
(-)

Pork, beef/veal, minced 
meat/hamburgers/ meatballs, 

Sausage as main dish, 
meat/sausage on sandwiches, 

liver/kidney, blood pudding, liver 
pate 
(-)

Dairy (+)

Meat (+m)Chicken or Turkey (baked or stewed)
(+)

Vegetables(+)

Fruit and Vegetable Diversity
(+)

Vegetables
(+)

Tomatoes; broccoli; spinach; 
mustard, turnip, collard greens; 

carrots or mixed vegetables & carrots; 
green salad; sweet potatoes, yams; 

other potatoes (+)

Milk (skim, 1%, 2%) (+) Cheese (28% fat), Butter (80% 
fat), Cream/Creme Fraiche

(-)

Dairy Foods
(-)

Dairy Foods
(-)

Vegetables(+)

Fruit and Vegetable Diversity
(+)

Other Potato chips/ popcorn and fried 
potatoes/ French fries, 
mayonnaise, ice cream

(-)

Calcium (from non-dairy foods) (+)Calcium (from non-dairy foods) (+)
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INDEX/ SCORE - Other

Total Score

Legumes

Nuts
Whole Grains

Grains, unspecified

Refined Grains

Fish/Seafood

Sugar Sweetened Beverages, 
Sweets

Protein
Alcohol

Sodium

Articles using Index/Score in 
all-cause mortality systematic 
review

Reference for Index Score

Vegetables

Dairy

Carbohydrates

Meat

Fat

Fruit

Other

Overall Dietary Index- Revised 
(ODI-R)

WCRF/AICR Score - Diet Only adapted WCRF/AICR Score - 
Diet Only

Diet Quality Index (DQI) Healthy diet score Healthy diet score Healthy diet score Healthy Diet Score (HDS), adapted

0-100 0-7 0-3 0-16 0-5 0-5 0-9 0-12

Soybeans (+) Included in grains Pulses and Nuts (+)

Included in legumes
Whole Grains

(+)
Brown Rice (+) Whole Grains

(+)
Whole Grains

(+)

Grains and Starchy Tubers (+) Breads, Cereal, and Legumes (+)

Fish (+) Fish (+) Fish (+) Fish (+)

Refined Sugar (-) Sugary Drinks (-) Sugary Drinks (-) Sugar-Sweetened Beverages 
(coffee and soft drinks) (-)

Total Non-Milk Extrinsic Sugars (-)

PUFA/SFA  (+) Vegetable Fats (+) PUFA  (+m) 

Cholesterol (-) Animal Fats (-) SFA (-)

Cholesterol (-)

Carbohydrates (+m)

Dietary Fiber (+)
Protein (-) Protein (+m)

Alcohol (+m) Alcohol (-)

Sodium (-) Sodium (-) Sodium (-) Sodium (-)

Muller, 2016 Muller, 2016 Cuenca-García, 2014
Seymour, 2003

Kim, 2013 Martinez-Gomez, 2013 McCullough, 2011 McNaughton, 2012

Lee et al, 2008. A global overall 
dietary index: ODI-R revised to 

emphasize quality and over 
quantity. Asia Pac J Clin Nutr; 

17(S1):82-6.

Romaguera et al, 2012. Is 
concordance with World Cancer 

Research Fund/American Institute 
for Cancer Research guidelines for 

cancer prevention related to 
subsequent risk of cancer? 

Results from the EPIC study. Am J 
Clin Nutr;96(1):150–63.

(modified) Romaguera et al, 2012. 
Is concordance with World Cancer 
Research Fund/American Institute 
for Cancer Research guidelines for 

cancer prevention related to 
subsequent risk of cancer? Results 

from the EPIC study. Am J Clin 
Nutr;96(1):150–63.

Patterson et al, 1994. Diet Quality 
Index: capturing a multidimensional 

behavior. J Am Diet Assoc 
1994;94: 57–64.

Kim et al, 2013. Cardiovascular 
health metrics and all-cause and 
cardiovascular disease mortality 

among middle-aged men in Korea: 
the Seoul male cohort study J Prev 
Med Public Health, 46(6): 319-28. 

Martinez-Gomez  et al, 2013. 
Combined impact of 

traditional and non-traditional 
health behaviors on mortality: 
a national prospective cohort 
study in Spanish older adults 

BMC Med, 11: 47. 

McCullough et al, 2011. Following 
cancer prevention guidelines reduces 

risk of cancer, cardiovascular 
disease, and all-cause mortality 

Cancer Epidemiol Biomarkers Prev, 
20(6): 1089-97. 

Maynard et al, 2005.
Selecting a healthy diet score: lessons 

from a study of diet and health
in early old age (the Boyd Orr cohort). 

Public Health Nutr; 8: 321–6.

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Red and Processed Meat (-)

Total Fat (-)

SFA (-)

Cholesterol (-)

Included in vegetablesFruit (+)

Variety included in vegetables
 (+)

Fruit (+)Included in vegetablesIncluded in vegetablesIncluded in vegetablesIncluded in vegetables

Vegetables and Fruit (+)

Fruit and Vegetable Variety (+)

Vegetables and Fruit (+)Vegetables (+)Vegetables and Fruit (+)Vegetables and Fruit (+)Vegetables (+)

Red and Meat Products 
(-)

Dietary Fiber (+) Dietary Fiber (+)

Eggs, Soy, Fish, and Meats (+)

Dairy Products (+)

Fruit (+)

Vegetables and Fruit (+)Vegetables and Fruit (+)

Red and Processed Meat (-)Red and Processed Meat (-)Red and Processed Meat (-)

Calcium (+)Calcium (+)Energy-Dense Foods
(-)

Energy-Dense Foods
(-)

Dietary Diversity (+)
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INDEX/ SCORE - Other

Total Score

Legumes

Nuts
Whole Grains

Grains, unspecified

Refined Grains

Fish/Seafood

Sugar Sweetened Beverages, 
Sweets

Protein
Alcohol

Sodium

Articles using Index/Score in 
all-cause mortality systematic 
review

Reference for Index Score

Vegetables

Dairy

Carbohydrates

Meat

Fat

Fruit

Other

Dietary Behavior Score (DBS) Plant-Based Diet Index (PDI) Healthy Plant-Based Diet Index 
(hPDI), unhealthy PDI (uPDI)

Provegetarian Food Pattern "a priori diet quality score" Anti-inflammatory diet index (AIDI) Diet Quality Index (DQI) - 
International

Healthy Lifestyple Index (HLI)-
diet 

0-36 0-85 0-85 12-60 0-81 0-16 0-100 0-63
Vegetables (+) Green Vegetables, Other Vegetables, 

Tomato (+)

Potatoes  (+m)

Fried potatoes (-)

Legumes (+) Legumes (+) Legumes (+) Legumes, Beans, Soy Products (+)

Fruit (+) Fruit (+)

Fruit Juices (-) Fruit Juices (+m)

Nuts (+) Nuts (+) Nuts (+) Nuts, Seeds (+) Nuts (+)
Whole Grains

(+)
Whole Grains

(+)
Whole Grains

(+)
Whole Grains

(+)
Whole Grain Bread

(+)

Cereals (+) Breakfast Cereal (+) Cereals (+)

Refined Grains Refined Grains (-) Refined Grains (+m) Chips (-)

Fish or Seafood (-) Fish or Seafood (-) Fish and other Seafood (-) Fish (+) Fatty Fish (+)

Poultry (+)

Eggs (+m)

Red Meat, Liver, Processed Meat, Butter 
(-)

Low-Fat Dairy (+) Low-Fat Cheese (+)

Whole-Fat Dairy (-)

Sugar-Sweetened and Artificially 
Sweetened Beverages (+)

Sweets and Desserts (+)

Sugar-Sweetened and Artificially 
Sweetened Beverages (+)

Sweets and Desserts (+)

Soft Drinks, Sweets (-) Soft Drinks (-)

Olive Oil (+) Oil (+) Olive and Canola Oil (+) PUFA/SFA  (+) PUFA/SFA  (+)

Animal Fats (-) Margarine (+m) Total fat, SFA, Cholesterol (-) Margarine (-)

Carbohydrate:Protein:Fat ratio (+m)

Protein (+)
Beer, Wine, Liquor (+) Red Wine (+)

Salty Snacks (-) Sodium (-)

Tea, Coffee (+) Tea (+) Calcium, Iron,
vitamin C (+)

Chocolate, Diet Soft Drinks (+m) Chocolate (+)

Fried Foods (-) Empty-energy foods (-)

Kant, 2009 Baden, 2019
Kim, 2018
Kim, 2019

Baden, 2019
Kim, 2018
Kim, 2019

Kim, 2018
Kim, 2019

Martinez-Gonzalez, 2014

Mursu, 2013 Kaluza, 2019 Lassale, 2016 Lassale, 2016

Kant et al, 2009. Patterns of 
recommended dietary behaviors 

predict subsequent risk of 
mortality in a large cohort of men 
and women in the United States 

J Nutr, 139(7): 1374-80. 

Kim et al, 2018. Healthy Plant-Based 
Diets Are Associated with Lower Risk 
of All-Cause Mortality in US Adults J 

Nutr, 148(4): 624-631. 

Kim et al, 2018. Healthy Plant-Based 
Diets Are Associated with Lower Risk 
of All-Cause Mortality in US Adults J 

Nutr, 148(4): 624-631. 

Martinez-Gonzalez et al, A
provegetarian food pattern and 
reduction in total mortality in the 
Prevencion con Dieta Mediterr 
anea (PREDIMED) study. Am J 

Clin Nutr. 2014;100:320S–
328S.

Mursu et al, 2013. Diet quality indexes 
and mortality in postmenopausal women: 

the Iowa Women's Health Study Am J 
Clin Nutr, 98(2): 444-53. 

Kaluza et al, 2018. Questionnaire-Based 
Anti-Inflammatory Diet Index as a 
Predictor of Low-Grade Systemic 

Inflammation. Antioxidants & Redox 
Signaling; 28: 78-84.

Kim et al, 2003. The Diet Quality 
Index-International (DQI-I) 

provides
an effective tool for cross-
national comparison of diet 

quality as illustrated by China 
and the United States. J Nutr 

133: 3476–3484 PMID: 
14608061

McKenzie et al, 2015. Healthy 
lifestyle and risk of

breast cancer among 
postmenopausal women in the 

European Prospective 
Investigation into Cancer

and Nutrition cohort study. Int J 
Cancer 136: 2640–2648. 

Key: (+) Postive component of index/score (+m) Postive component in moderation (-) Negative component of index/score

Vegetables and Fruit (+)

Included in vegetables

Processed Meat (-)

Unprocessed Meat (-)

Offal (-)

Potatoes (-)

Vegetables (+)

Potatoes (+)

Vegetables (+)

Tea and Coffee (+)Tea and Coffee (+)

Animal Fat (-)Animal Fat (-)Added Solid Fat (-)

Vegetables (+)

Potatoes (+)

Fruit (+)

Meats and Meat Products (-)

Eggs (-)

Dairy Products (-)

Meat (-)

Egg (-)

Misc. Animal Foods (-)

Meat (-)

Egg (-)

Misc. Animal Foods (-)

Lean Meat (+)

Dairy (-)Dairy (-)Low-Fat Dairy (+)

Fruit (+)

Fruit Juices (+)

Fruit (+)

Vegetables (+)

Fruit (+)

Vegetables (+)

Fruit (+)

54 
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Table 2: Dietary patterns identified by factor or cluster analyses  

Article Dietary patterns assessed by factor/cluster analysis 

Anderson et al., 
2011112 
 
 

•  'Healthy foods': higher intake of low-fat dairy products, fruit, whole grains, poultry, fish and vegetables, and lower consumption of meat, 
fried foods, sweets, high-energy drinks, and added fat 

• 'High-Fat Dairy Products': higher intake of foods such as ice cream, cheese, and 2% and whole milk and yogurt, and lower intake of 
poultry, low-fat dairy products, rice, and pasta 

• 'Meat, Fried Foods, and Alcohol': NR; higher intake of meat, fried poultry, beer, liquor, rice, pasta, and mixed dishes, snacks, nuts, high-
energy-density drinks, mayonnaise and salad dressing 

• 'Breakfast Cereal': NR; higher intake of cold breakfast cereal, fiber/bran and other cold breakfast cereal; lower intake of dark yellow 
vegetables, refined grains, and nuts 

• 'Refined Grains': NR; higher intake of processed meat; lower intake of liquor, whole grains, cold breakfast cereal, fiber/bran and other cold 
breakfast cereal 

• 'Sweets and Desserts': higher intake of doughnuts, cake, cookies, pudding, chocolate, and candy, and lower intake of fruit, fish, other 
seafood, and dark green vegetables 

Atkins et al, 
2016113 

•  ‘High-fat/low-fibre’: high in red meat, meat products, white bread, fried potato, and eggs 
• ‘Prudent’: high in poultry, fish, fruits, vegetables, legumes, pasta, rice, wholemeal bread, eggs, and olive oil 
• ‘High sugar’: high in biscuits, puddings, chocolates, sweets, sweet spreads, breakfast cereals 

Bamia et al, 
2007114 

• Plant-based dietary pattern: higher plant foods such as vegetables and vegetable oils, fruit, pasta/rice/other grains and legumes; poor in 
potatoes, margarine and non-alcoholic beverages 

Boggs et al, 
201512 

• 'Prudent': High intake of vegetables and fruits 
• 'Western': High Intake of red and processed meat and fried foods 

Brunner et al, 
2008115 
 
 

• 'Unhealthy': Higher than average consumption of meat and sausages, white bread, fries, and full-cream milk. Average consumption of 
wine and beer; very low consumption of fruit and vegetables. 

• 'Sweet': Higher than average consumption of biscuits, cakes, meat, sausages and savory pies, white bread, full-cream milk, butter, and 
wine and beer. Average intake of fruit and vegetables. 

• 'Mediterranean-like': Higher than average consumption of whole-meal bread, fruit, vegetables, pasta and rice, and wine and beer. Low 
intake of full-cream milk but high intake of butter. Average consumption of white bread. 

• 'Healthy': Higher than average consumption of whole-meal bread, fruit and vegetables, and polyunsaturated margarine. Average to low 
consumption of red meat, sweet foods, and wine and beer 
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Article Dietary patterns assessed by factor/cluster analysis 

Chan et al, 201919 • ‘Vegetable-fruits' pattern (data NR) 
• 'Snacks-Drinks-Milk products' pattern (data NR) 
• 'Meat-fish' pattern (data NR) 

Granic et al, 
2013116 

• Class 1, 'Moderate Intake and Starch Diet': medium intake of all foods: beef, pork, sausage, egg and egg dishes, fish and seafood, 
fruits and vegetables, potatoes, sweets, and milk; except for high intake of flour-based foods, pastries and sandwiches.  

• Class 2, 'Moderate Intake with Low Flour-Based Food Diet', ref: moderate consumption of 8 food items: beef, pork, sausage, egg and 
egg dishes, fish and seafood, fruits and vegetables, potatoes, coffee cake and pastries, sweets, sandwich, and milk; minimal intake of 
flour-based dishes, low in refined starch  

• Class 3, 'Meat and Starch Diet': higher consumption of potatoes, milk, sandwiches, pork and sausage-based dishes 
• Class 4, 'Low Meat Intake Diet': lower intake of eight food groups including meat-based, egg-based and potato-based dishes 

Hamer et al, 
2010117 

• 'Mediterranean': High consumption of fruits and raw vegetables, oily fish, coffee and wine 
• 'Health aware': High consumption of low-fat/high fiber foods, such as boiled potatoes, green vegetables and wholemeal bread 
• 'Traditional': High consumption of white bread, eggs, bacon and ham 
• 'Sweet and fat': High consumption of butter, whole milk, preserves, cream, buns/cakes/puddings and pastries. 

Heidemann et al, 
2008118 
  

• 'Prudent': High consumption of vegetables, fruit, legumes, fish, poultry, and whole grains, 
• 'Western': High consumption of red meat, processed meat, refined grains, french fries, and sweets and desserts. 

Hoffmann et al, 
2005119 

• PCA Pattern 1: higher in potatoes, vegetables, legumes, bread, all types of meat, eggs, sauces, soups 
• PCA Pattern 2: higher in vegetables, fruits, dairy products, other cereals, vegetable oils non-alcoholic beverages, and lower in 

alcoholic beverages other than wine 

Hsiao et al, 
2013120 
 

• 'Sweets & dairy': High consumption of baked goods, milk, sweetened coffee and tea, and dairy-based desserts food groups and lower 
intakes of poultry 

• 'Western': High consumption of bread, eggs, fats, fried vegetables, miscellaneous (sauces, condiments, etc.), alcohol and soft drinks, 
and lower intakes of milk and whole fruit. 

• 'Health-conscious': High consumption of pasta, noodles, rice, whole fruit, poultry, nuts, fish, and vegetables, and lower intakes of fried 
vegetables, processed meats, and soft drinks 
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Article Dietary patterns assessed by factor/cluster analysis 

Kant et al, 200439 • 'fruit, vegetable, whole grain': emphasized fruit, vegetable, whole grain 
• 'ethnic': emphasized beans, corn bread/tortillas, and mustard greens loaded on this factor 
• 'low-fat': emphasized skim milk and behavior-related items 
• ‘cluster 1’: less likely to mention whole grains, low-fat or skim milk, and to remove fat from meat and poultry 
• ‘cluster 2’: less likely to mention most fruits and vegetables 
• ‘cluster 3’: less likely to mention most fruits, and high-fiber cereals 
• ‘cluster 4’: highest proportion reporting weekly use of most items 

Krieger et al, 
2018121 
 
 

• 'Sausage and Vegetables': High consumption of sausages and cooked vegetables and overall low dietary variety 
• 'Meat and salad': High consumption of meat and salad and overall low dietary variety 
• 'Fish': High consumption of fish and absence of meat-based products 
• 'Traditional': High consumption of dairy products, eggs, chocolate, dark bread and sausages with overall high dietary variety  
• 'High-fiber foods': High consumption of yogurt, salad, vegetables, fruits, and dark bread with overall high dietary variety  

Martinez-Gonzalez 
et al, 2015122 
 

• 'Western': High consumption of high-fat processed meats and red meats, alcohol, refined grains, canned fish, whole-fat dairy 
products, sauces, eggs, processed meals, commercial bakery and chocolates, and lower consumption of low-fat dairy products  

• 'Mediterranean': High consumption of vegetables, EVOO, walnuts, oily fish and canned fish, fruits, other nuts, whole-wheat bread, 
white fish and low-fat dairy products, and low consumption of refined grains, other olive oils different from EVOO 

Masala et al, 
2007123 
  
 

• ‘Prudent’: high consumption of cooked vegetables, legumes, fish, and seed oil 
• ‘Pasta & Meat’: high consumption of pasta and other grains, tomato sauce, red and processed meats, added animal fat, white bread 

and wine; low consumption of yogurt. 
• ‘Olive Oil & Salad’: high consumption of olive oil, raw vegetables (tomatoes, leafy and root vegetables), soups and white meat such 

as chicken and turkey 
• ‘Sweet & Dairy’: high consumption of added sugar, cakes, ice-cream, coffee, eggs, butter, milk and cheese 

Menotti et al, 
201263 

• ‘Factor 1’: High consumption of sugar, milk, meat, fruit, pastries and cheese 
• ‘Factor 2’: High consumption of bread, cereals, vegetables, fish, potatoes and oils 
• ‘Factor 3’: High consumption of eggs and alcoholic beverages 
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Article Dietary patterns assessed by factor/cluster analysis 

Menotti et al, 
2014130 
 

• ‘Factor 2’: High consumption of bread, cereals, vegetables, fish, potatoes and oils 

Menotti et al, 
2016125 
 

• ‘Factor 2’: High consumption of bread, cereals, vegetables, fish, potatoes and oils; Adherence divided into quintiles and, arbitrarily 
named as follows: 

o Q1: ‘non-Mediterranean Diet’, ref 
o Q2, Q3, Q4: ‘Prudent Diet’ 
o Q5: ‘Mediterranean Diet’ 

Nanri et al, 2017126 
 

• 'Prudent': High consumption of vegetables, fruit, soy products, potatoes, seaweed, mushrooms, and fish including oily fish, seafood 
other than fish, and fish products 

• 'Westernized': High consumption of meat including pork and beef, processed meat, bread, dairy products, coffee, black tea, soft 
drinks, dressing, sauce, and mayonnaise 

• 'Traditional Japanese': High consumption of salmon, salty fish, oily fish, seafood other than fish, and pickles 

Odegaard et al, 
2014131 

• “Vegetable-fruit-and soy-rich (VFS)”: predominantly vegetables, fruit, and soy-based items 
• “Dim sum- and meat-rich”: prominent contributors were a variety of foods, predominantly dim sum, fresh and processed meats and 

seafood, noodle and rice dishes, sweetened foods, and deep-fried foods 

Osler et al, 200176 • 'Prudent': wholemeal bread (and inversely with other types), pasta, rice, oatmeal products, fruits, vegetables, and fish 
• 'Western': high intakes of meat, sausages, potatoes, butter and white bread 

Struijk et al, 
201492 

• 'Prudent': high intakes of fish and shellfish, raw vegetables, wine, and high-fiber cereals 
• 'Western': high intakes of French fries, fast food, low-fiber products, alcoholic drinks (except wine), and sugar-sweetened drinks 

Waijers et al, 
2006127 
 

•  'Mediterranean-like' - High consumption of pasta and rice, sauces, fish, and vegetables in combination with vegetable oils, wine, and 
other cereals; potatoes, bread, and margarine, contributed negatively to this component 

• 'Traditional Dutch dinner' - High consumption of meat, potatoes, vegetables, eggs, and alcoholic beverages. Low consumption of 
dairy products, sweets, and pastries. 

• 'Healthy Traditional' - High consumption of vegetables, fruit, dairy products, potatoes, and legumes, and also nonalcoholic beverages. 
Low consumption in intakes of butter and alcoholic beverages. 
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Article Dietary patterns assessed by factor/cluster analysis 

Zazpe et al, 
2014128 
 

• 'Western': High consumption of red meat, processed meats, potatoes, processed meals, fast food, full-fat dairy products, sauces, 
commercial bakery, eggs, sugar-sweetened sodas, refined grains, and sugary products and low consumption of low-fat dairy 
products. 

• 'Mediterranean': High consumption of vegetables, fish and seafood, fruits, olive oil, low-fat dairy products, poultry, whole-wheat bread, 
nuts, juices, and legumes. 

• 'Alcoholic Beverages': High consumption of alcohol i.e., wine, beer, and other alcoholic beverages 

Zhao et al, 2019129 • 'Meat-fat pattern': High consumption of oils and fats, other cereals, meat, seasoning, potatoes, sugar and noodles 
• 'Healthy pattern': High consumption of vegetables, fruits, mushrooms, algae, seafood, beans, and seasoning 
• 'Dairy-bread pattern': High consumption of dairy products and bread, and a low intake of rice 
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Table 3. Randomized controlled trial examining dietary patterns and all-cause mortalityiv  
Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

Estruch et al, 20181 
 
RCT, Prevencio´ n 
con Dieta Mediterra´ 
nea (PREDIMED) 
Spain 
 
Analytic N: 7237 
Attrition: 3% 
 
Sex: 59% female 
Race/ethnicity: 
White:~97%, 
Hispanic:1.6%, 
Other: 1.5%  
SES: NR 
Alcohol intake: NR 
 
All participants at 
high-CVD risk 

Dietary pattern(s):  
Other: Participants were randomized to 
one of three diet groups:  
• Control: advice to reduce dietary fat 
• Mediterranean (Med) + EVOO: 

abundant olive oil, vegetables, fresh 
fruit and juices, legumes, fish or 
seafood, nuts and seeds, select white 
meat instead of red or processed 
meats, cook regularly with tomato, 
garlic and onion; wine preferred (if 
consuming alcohol); ad libitum nuts, 
eggs, fish, seafood, low-fat cheese, 
chocolate, whole-grain cereals + 15L 
EVOO 

• Med + Nuts: abundant olive oil, 
vegetables, fresh fruit and juices, 
legumes, fish or seafood, nuts and 
seeds, select white meat instead of 
red or processed meats, cook 
regularly with tomato, garlic and 
onion; wine preferred (if consuming 
alcohol); ad libitum nuts, eggs, fish, 
seafood, low-fat cheese, chocolate, 
whole-grain cereals; + 15g/d walnuts, 
7.5g/d almonds, and 7.5g/d hazelnuts 

 
Dietary assessment methods: 137-item 
validated FFQ at age 67y 
 

Significant: 
Incident ACM rate/1000 persons-y at 4.8y f/u: 
• Control, n= 114 deaths, 11.7, 95% CI: 9.6, 

14.0 
• Med + EVOO, n=118 deaths, 10.0, 95% CI: 

8.2, 11.9  
• Med + Nuts, n=116 deaths, 11.2, 95% CI: 

9.3, 13.4 
 
Absolute 5y ACM risk at 4.8y f/u: 
• Control, n= 114 deaths, 5.4%, 95% CI: 4.4, 

6.7 
• Med + EVOO, n=118 deaths, 4.4%, 95% CI: 

3.6, 5.4 
• Med + Nuts, n=116 deaths, 5.4%, 95% CI: 

4.4, 6.6 
 
ITT analyses: ACM risk at 4.8y f/u: 
• Control, n= 114 deaths, ref  
• Med + EVOO, n=118 deaths, 0.90, 95% CI: 

0.69, 1.18  
• Med + Nuts, n=116 deaths, 1.12, 95% CI: 

0.86, 1.47 
 
ITT analyses: ACM risk at 4.8y f/u: 
• Control, ref, HR: 1  
• Mediterranean diets (combined), HR: 0.98, 

95% CI: 0.77, 1.24  
 

Key confounders 
accounted for: 
N/A 
 
Other:  
 
Limitations: 
• Did not account 

for key 
confounders: 
N/A 

• Republished 
analysis from 
PREDIMED trial  

• Randomization 
procedures 
deviated from 
protocol in 
some 
participants; 
Site D showed 
large imbalance 
of baseline 
characteristics 

Mediterranean diet 
with nuts or EVOO 
compared to 
controls was 
significantly 
associated with 
lower risk of ACM 
at 4.8y f/u in 
individuals at high-
risk for 
cardiovascular 
disease. 

Funding: Instituto 
de Salud Carlos III, 
Spanish Ministry of 
Health; Centro de 
Investigación 
Biomédica en Red 
de Fisiopatología 
de la Obesidad y 
Nutrición; Centro 
Nacional de 
Investigaciones 
Cardiovasculares;  
Fondo de 
Investigación 
Sanitaria–Fondo 
Europeo de 
Desarrollo 
Regional; Ministerio 

                                            
iv Abbreviations: ACM, all-cause mortality; CI, confidence interval; CVD, cardiovascular disease; EVOO, extra virgin olive oil; FFQ, food frequency 
questionnaire; f/u, follow-up; HR, hazard ratio; N/A, not applicable; NR, not reported; NS, not significant; ref, reference (referent group); y, years  
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Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

Outcome assessment methods: 
National Death Index 

Non-Significant: 
 
Sensitivity analyses combining both intervention 
diets vs. control: 

• Mediterranean diet adherence score < 
10, n=128 deaths, vs. Control, n=85 
deaths: HR: 0.76, 95% CI: 0.57, 1.00;  

• Mediterranean diet adherence score ≥ 
10, n=51 deaths, vs. Control, n=24 
deaths: HR: 0.69, 95% CI: 0.42, 1.14;  

• p=0.66; NS 
• Additional analyses by sex, age, 

diabetes, hypertension, dyslipidemia, 
smoking, family history of CHD, BMI, 
anthropometry, or cause-specific death 
were generally NS 

de Ciencia e 
Innovación; 
Fundación Mapfre 
2010; Consejería 
de Salud de la 
Junta de 
Andalucía; Public 
Health Division of 
the Department of 
Health of the 
Autonomous 
Government of 
Catalonia, 
Generalitat 
Valenciana; 
Regional 
Government of 
Navarra  
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Table 4. Studies examining the relationship between dietary patterns by index or score analysis and all-cause mortalityv  
Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Abe et al, 20202 
 
PCS, Ohsaki Cohort 
1994 Study 
Japan 
 
Analytic N: 14764 
Attrition: 52% 
 
Sex: 51% female 
Race/ethnicity: NR 
SES: 10% education 
≥19y 
Alcohol intake: 50% 
current drinkers 
 

Dietary pattern:  
Japanese Diet Index (JDI) 
 
Dietary assessment 
methods: 40-item validated 
FFQ at baseline, age 58.1 y 
 
Outcome assessment 
methods: Residential 
Registry of Ohsaki City 

Significant:  
JDI score at 58y and all-cause mortality (ACM) after 20y 
f/u: 
• Q1, n=1388, HR: 1.00 
• Q2, n=949 deaths, HR: 0.92, 95% CI: 0.85, 1.00, 

NS 
• Q3, n=1049 deaths, HR: 0.91, 95% CI: 0.83, 0.99 
• Q4, n=1233 deaths, HR: 0.91, 95% CI: 0.83, 0.99 
• p-trend=0.027 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age: Part of JDI, 
Race/ethnicity: all 
Japanese, SES: 
Education, Alcohol, 
Physical activity: 
Walking, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, History of 
disease 
 
Limitations: Japanese 
diet index may be less 
generalizable to the 
U.S population 

 

Higher JDI score at 
58y is significantly 
associated with 
lower risk for ACM 
after 20y f/u. 
 
Funding: NARO 
Bio-oriented 
Technology 
Research 
Advancement 
Institution 

Akbaraly et al, 20113 
 
PCS, Whitehall II Study 
United Kingdom 
 
Analytic N: 7319 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (McCullough, 2000) 
 
Dietary assessment 
methods: 127-item 
validated FFQ at baseline, 

Significant:  
AHEI-2010 score (continuous) at 50y and risk of ACM, 
n=534 deaths after 18y f/u: B:-0.012, SE: 0.0004, 
p<0.001 
 
Non-Significant: N/A 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 

Higher AHEI-2010 
score at age 50y 
was associated with 
significantly lower 
risk of ACM after 
18y f/u. 
 

                                            
v Abbreviations: ACM, all-cause mortality; CI, confidence interval; CVD, cardiovascular disease; DALY, disability-adjusted lost years; D, decile; FFQ, food 
frequency questionnaire; f/u, follow-up; HR, hazard ratio; HTN, hypertension; Hx, history of; MUFA, monounsaturated fats/fatty acids; N/A, not applicable; NR, 
not reported; NS, not significant; % E, percentage of energy; PCS, prospective cohort study design; PUFA, polyunsaturated fats/fatty acids; Q, quantile (quartile 
or quintile as appropriate); ref, reference (referent group); RR, relative risk; SD, standard deviation; SES: Socioeconomic status; SFA, saturated fats/fatty acids; 
SMR, standardized mortality ratio; T, tertile; y, years  

 
 



 

63  

Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Attrition: 29% 
 
Sex: 30% female 
Race/ethnicity: 92% 
White, 5% South Asian, 
3% Black 
SES: 30% high 
occupational grade 
Alcohol intake: NR 
 

age 50y 
 
 
Outcome assessment 
methods: National Health 
Services death and 
electronic patient records 

 
Other: Total energy 
intake, Other: prevalent 
CVD,  type 2 diabetes,  
hypertension,  
dyslipidemia,  metabolic 
syndrome,  
inflammatory markers 
 
Limitations: 
Did not account for key 
confounders: N/A 

Funding: British 
Medical Research 
Council, British 
Heart Foundation, 
British Health and 
Safety Executive, 
British Department 
of Health, NIH, 
British United 
Provident 
Association 
Foundation, Medical 
Research Council, 
the Academy of 
Finland and the New 
European Union 
New and Emerging 
Risks in 
Occupational Safety 
and Health research 
programme, 
European Science 
Foundation 

Al Rifai et al, 20184 
 
PCS, Multi-Ethnic Study 
of Atherosclerosis study 
(MESA) 
United States 
 
Analytic N: 1601 
Attrition: 75% 
 
Sex: 36% female 
Race/ethnicity: 49% 
White, 22% African-

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
 
Dietary assessment 
methods: 120-item 
validated FFQ at baseline, 
age 69y 
 
 
Outcome assessment 
methods: National Death 
Index  

Significant: N/A 
 
Non-Significant:  
MDS adherence [Q4 vs. Q1-Q3] at 69y and ACM after 
12y f/u: HR: 0.84, 95% CI: 0.64,1.11; NS 
 
MDS adherence [Q4 vs. Q1-Q3] at 69y and relative 
delay in ACM (accelerated failure-time model) after 12y 
f/u: HR: 1.09, 95% CI: 0.95, 1.26; NS 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry, 
Smoking: Design 
 
Other: Family history: 
CVD, Time-varying use 
of statins,  aspirin, anti-
hypertensives, and 

MDS score at 69y 
was not significantly 
associated with risk 
of ACM after 12y f/u. 
 
Funding: NHLBI; 
National Center for 
Research 
Resources 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

American, 18% 
Hispanic, 10% Chinese 
SES: 34% Income ≥50K; 
35% ≥ graduate degree; 
60% married 
Alcohol intake: NR 
 

glucose-lowering 
medications 
 
Limitations: 
Used baseline dietary 
data but adjusted for 
time-varying 
confounders 

Atkins et al, 20145 
 
PCS, British Regional 
Heart Study 
United Kingdom 
 
Analytic N: 3133 
Attrition: 59% 
 
Sex: 0% female 
Race/ethnicity: >99% 
White 
SES: 48.7% manual 
social class 
Alcohol intake:  2.8% 
heavy drinkers 
 

Dietary pattern:  
Elderly Dietary Index (EDI)  
 
Dietary assessment 
methods: 86-item validated 
FFQ at baseline, age 68.2 y 
 
 
Outcome assessment 
methods: National Health 
Service Central Registers. 

Significant: 
EDI adherence at 68.2y and ACM after 11.3y f/u: 
• Q1, n=314, HR: 1.00 
• Q2, n=233 deaths, HR: 0.85, 95% CI: 0.70, 1.03, 

NS 
• Q3, n=200 deaths, HR: 0.89, 95% CI: 0.72, 1.10, 

NS 
• Q4, n=160 deaths, HR: 0.75, 95% CI: 0.60, 0.94 
• p-trend=0.03  
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex:, Age, SES, 
Race/ethnicity, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Other: HDL 
Cholesterol, SBP,  
diabetes, C-reactive 
protein, von willebrand 
factor 
 
Limitations: 
Elderly may have 
increased risk of non-
response and 
underreporting. 

Higher EDI score at 
68.2y was 
significantly 
associated with 
lower risk of ACM 
after 11.2y f/u.   
 
Funding: British 
Heart Foundation 
Research Group 

Baden et al, 20196 
 
PCS, Nurses' Health 
Study (NHS); Health 
Professionals Follow-Up 
Study (HPFS) 
United States 
 

Dietary pattern:  
Healthy plant-based diet 
index [hPDI], Less healthy 
[unhealthy] plant-based diet 
index [uPDI], Plant-based 
Diet Index [PDI] 
 
Dietary assessment 
methods: Up to 152-item 

Significant: 
Nurses' Health Study:  
• ∆ in PDI per-10-point increase and ACM over 16y 

f/u: 
o Q3, HR: 1, ref 
o Q1: HR: 1.07, 95% CI: 1.01, 1.14 
o Q2: HR: 1.02, 95% CI: 0.96, 1.09, NS 
o Q4: HR: 0.96, 95% CI: 0.91, 1.02, NS 
o Q5: HR: 0.95, 95% CI: 0.89, 1.01, NS 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES,  
Alcohol, Physical 
activity, Anthropometry: 
BMI, Smoking 
 

Increased 
adherence over 
~12y to the PDI or 
hPDI in women, 
men, or pooled 
analyses was 
significantly 
associated with 
lower risk of ACM at 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Analytic N: 47455 
Attrition: 73% 
Sex: 67.7% female 
Race/ethnicity: 97.5% 
white race 
SES: NR 
Alcohol intake: mean 3.2 
g/d 
 
 

validated FFQ at baseline, 
age 63.1y, and every 4 y 
after 
 
Outcome assessment 
methods: Deaths were 
identified from state vital 
statistics records and the 
National Death Index or 
were reported by the 
participants’ families and 
the US postal system 

o p-trend<0.001 

• ∆ in hPDI per-10-point increase and ACM over 16y 
f/u 

o Q3, HR: 1, ref 
o Q1: HR: 1.09, 95% CI: 1.03, 1.16 
o Q2: HR: 1.00, 95% CI: 0.95, 1.07, NS 
o Q4: HR: 0.97, 95% CI: 0.91, 1.03, NS 
o Q5: HR: 0.90, 95% CI: 0.85, 0.96 
o p-trend<0.001 

 
• ∆ in uPDI per-10-point increase and ACM over 16y 

f/u 
o Q3, HR: 1, ref 
o Q1: HR: 0.91, 95% CI: 0.85, 0.98 
o Q2: HR: 0.97, 95% CI: 0.91, 1.03, NS 
o Q4: HR: 1.07, 95% CI: 1.01, 1.14 
o Q5: HR: 1.14, 95% CI: 1.08, 1.21 
o p-trend<0.001 

 
Health Professionals Follow-up Study: 
• ∆ in PDI per-10-point increase and ACM over 16y 

f/u  
o Q3, HR: 1, ref 
o Q1: HR: 1.13, 95% CI: 1.04, 1.23 
o Q2: HR: 1.03, 95% CI: 0.95, 1.12, NS 
o Q4: HR: 0.93, 95% CI: 0.85, 1.01, NS 
o Q5: HR: 0.96, 95% CI: 0.88, 1.04, NS 
o p-trend<0.001 

 
• ∆ in hPDI per-10-point increase and ACM over 16y 

f/u 
o Q3, HR: 1, ref 
o Q1: HR: 1.10, 95% CI: 1.02, 1.19 
o Q2: HR: 1.04, 95% CI: 0.96, 1.12, NS 
o Q4: HR: 0.92, 95% CI: 0.85, 1.00, NS 
o Q5: HR: 0.90, 95% CI: 0.82, 0.98 

Other: Total energy 
intake, Family history,  
of MI, Supplement use, 
multivitamin use, 
menopausal therapy, 
margarine intake, 
weight change, history 
of hypertension, 
hypercholesterolemia, 
or type 2 diabetes 
mellitus, 
antihypertensives, or 
cholesterol-lowering 
medication. 
 
Limitations: 
Misclassification of 
plant/animal foods due 
to the variability of 
mixed dishes possible 

16y f/u (overall p-
trend; and select 
quintile 
comparisons).  

Decreased 
adherence over 
~12y to the uPDI at 
age ~63y was 
significantly 
associated with 
lower risk of ACM at 
16y f/u (overall p-
trend; select 
quintiles) in women, 
or in pooled 
analyses, but the 
associations 
between quintiles 
were not significant 
in men.   

Funding: NIH 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

o p-trend<0.001 
Pooled: 
 
• ∆ in PDI per-10-point increase and ACM over 16y 

f/u  
o Q3, HR: 1, ref 
o Q1: HR: 1.09, 95% CI: 1.04, 1.15 
o Q2: HR: 1.03, 95% CI: 0.98, 1.08, NS 
o Q4: HR: 0.95, 95% CI: 0.91, 1.00, NS 
o Q5: HR: 0.95, 95% CI: 0.90, 1.00, NS 
o p-trend<0.001 

 
• ∆ in hPDI per-10-point increase and ACM over 16y 

f/u 
o Q3, HR: 1, ref 
o Q1: HR: 1.10, 95% CI: 1.05, 1.15 
o Q2: HR: 1.02, 95% CI: 0.97, 1.07, NS 
o Q4: HR: 0.95, 95% CI: 0.90, 1.00, NS 
o Q5: HR: 0.90, 95% CI: 0.85, 0.95 
o p-trend<0.001 

 
• ∆ in uPDI per-10-point increase and ACM over 16y 

f/u  
o Q3, HR: 1, ref 
o Q1: HR: 0.93, 95% CI: 0.88, 0.98 
o Q2: HR: 1.00, 95% CI: 0.95, 1.05, NS 
o Q4: HR: 1.06, 95% CI: 1.01, 1.11 
o Q5: HR: 1.12, 95% CI: 1.07, 1.18 
o p-trend<0.001 

 
* Similar results were found when analyzing 8y ∆ and 
16y ∆ in PDI, hPDI, and uPDI.  
• hPDI, Risk: 16%, 95% CI: 13, 18%  
• uPDI, Risk: 20%, 95% CI: 16, 24% 
 
*Results remained similar in sensitivity analyses 
excluding early deaths <4y f/u, or straitifed by major 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

confounding factors (initial PDI score, sex, age, BMI, 
physical activity, smoking status, weight change, 
smoking status change). 
 
Non-significant: 
Health Professionals Follow-up Study: 
• ∆ in uPDI and ACM over 16y f/u  

o Q3, HR: 1, ref 
o Q1: HR: 0.96, 95% CI: 0.88, 1.05, NS 
o Q2: HR: 1.05, 95% CI: 0.97, 1.13, NS 
o Q4: HR: 1.03, 95% CI: 0.95, 1.12, NS 
o Q5: HR: 1.09, 95% CI: 1.00, 1.17, NS 
o p-trend=0.03 

Behrens et al, 20137 
 
PCS, NIH-AARP Diet 
and Health Study (NIH-
AARP) 
United States 
 
Analytic N: 170672 
Attrition: 49% 
 
Sex: 42% female 
Race/ethnicity: 94% 
Caucasian; 6% Non-
Caucasian 
SES: Education: 24% 
12y or less; 54% 
college/vocational; 22% 
postgrad; Marital status 
68% married  
Alcohol intake: ~14.2g/d 

Dietary pattern:  
Alternative Mediterranean 
Diet Score (aMED) (Fung, 
2005) 
 
Dietary assessment 
methods: 124-item 
validated FFQ at baseline, 
age 63y 
 
Outcome assessment 
methods: Linkage to the 
Social Security 
Administration Death 
Master File and National 
Death Index Plus; Potential 
avoidance of death 
assessed as population 
attributable risk (PAR) 
reduction  

Significant: 
aMED adherence [categorical] and relative risk (RR) of 
ACM over ~12.5y f/u 
• ≤Q3, n=13,907 deaths, RR:1 ref  
• Pooled, n=6,996 deaths, RR: 0.86, 95% CI: 0.83, 

0.88; and PAR: 10, 95% CI: 8, 11  
• In men,  

o ≤Q3, n=9,297 deaths, RR: 1 ref: 
o ≥Q4, n=4,662 deaths, RR: 0.85, 95% CI: 0.82, 

0.88 
 PAR: 10, 95% CI: 8, 12  

• In women,  
o ≤Q3, n=4,610 deaths, RR: 1 ref: 
o ≥Q4, n=2,334 deaths, RR: 0.87, 95% CI: 0.82, 

0.91 
 PAR: 9, 95% CI: 6, 12  

 
*Results combining higher aMED adherence with 1, 2, 
or all 3 other lifestyle factors [waist circumference 
<88cm women or 102cm in men, non-smoking, and/or 
recommended physical activity] resulted in similar 
inverse associations that remained significant in sub-
analyses 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education; Marital 
Status, Alcohol, 
Physical activity, 
Anthropometry, 
Smoking 
 
Other: Total energy 
intake: energy-adjusted 
nutrient intake 
 
Limitations: 
Did not account for key 
confounders: N/A  

Higher alternate 
Mediterranean diet 
score (without 
legumes, potatoes, 
fruit juice, or alcohol; 
nuts separate 
component, and 
MUFA:SFA ratio) 
was significantly 
associated with 
~14% lower risk of 
ACM and PAR 
~10% over mean 
12.5 year f/u in 
analyses pooled 
with men and 
women. Sex-
stratified analyses 
remained significant 
with similar inverse 
associations. 
Combining 
adherence to the 
alternate 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Non-Significant: N/A Mediterranean diet 
with other beneficial 
lifestyle factors 
conferred greater 
beneficial risk 
reduction (~38% 
relative risk, ~33% 
avoidance of death). 
 
Funding: NR 
 

Bellavia et al, 20168 
 
PCS, Cohort of Swedish 
Men (COSM); Swedish 
Mammography Cohort 
(SMC) 
Sweden 
 
Analytic N: 71333 
Attrition: 19% 
 
Sex: 47% female 
Race/ethnicity: NR 
SES: 29% high-
school/university 
Alcohol intake: ~85% 
current; 5% former, 10% 
never drinkers 
 

Dietary pattern:  
modified Mediterranean 
Diet Score (Tektonidis, 
2015) 
 
Dietary assessment 
methods: 96-item validated 
FFQ at baseline, age ~60y 
 
Outcome assessment 
methods: Swedish Cause 
of Death Register 

Significant: 
 
mMDS [categorical] at 60y and ACM after 15y f/u: 
• Lowest MDS (0-2), HR: 1.00 
• Middle mMDS (3–5), HR: 0.90, 95% CI: 0.86, 0.95;  
• Highest mMDS (6–8), HR: 0.81 , 95% CI: 0.75, 

0.86;  
 
mMDS [categorical] at 60y and survival based on 50th 
percentile of age at death (PD) after 15y f/u: 
• Lowest MDS (0-2), HR: 1.00 
• Middle mMDS (3–5), 50th PD: 8 months, 95% CI: 5, 

11 
• Highest mMDS (6–8), 50th PD: 14 months, 95% CI: 

10, 18 
 
mMDS adherence [continuous] and: 
• survival, PD: 3 months, 95% CI: 2, 4 
• ACM, HR: 0.96, 95 %CI: 0.95, 0.97 
 
mMDS adherence [categorical extremes, 0 vs. 8] and: 
• survival, PD: 23 months, 95% CI: 16, 29 
• ACM, HR: 0.71, 95 %CI: 0.65, 0.79 

 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry, 
Smoking,  
 
Other: Other: Diabetes 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity  

Higher adherence to 
a modified 
Mediterranean 
dietary pattern at 
age ~60 years was 
significantly 
associated with 
lower risk of ACM 
and longer survival 
over a 15y f/u. 
 
Funding: Young 
Scholar Awards 
from Karolinska 
Institutet’s Strategic 
Program in 
Epidemiology 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

*Sensitivity analyses yielded similar results stratified by 
sex, age (< or >= 60y), education level (primary, 
secondary), and smoking 
(current, never); or excluding all early deaths <3y f/u. 
 
Non-Significant: N/A 

Biesbroek et al, 20179 
 
PCS, EPIC-Prospect; 
EPIC-MORGEN 
Netherlands 
 
Analytic N: 35031 
Attrition: 12% 
 
Sex: 73.8% female 
Race/ethnicity: NR 
SES: 21% high 
educational level 
Alcohol intake: mean 
11.1 g/d 
 

Dietary pattern:  
DASH Score (Fung, 2008), 
Dutch Healthy Diet Index 
(DHD15-Index; (Kromhout, 
2016) 
 
 
Dietary assessment 
methods: 178-item 
validated FFQ at baseline, 
age ~48.7y 
 
 
Outcome assessment 
methods: Vital status 
obtained through linkage 
with municipal population 
registries. 

Significant: 
DHD15-Index and ACM in men at 19.2 y f/u: 
• T1, n= 293 deaths, HR: 1 ref 
• T2, n=329 deaths, HR: 1.04, 95% CI: 0.88, 1.21, NS 
• T3, n=269 deaths, HR: 0.84, 95% CI: 0.69, 0.98 
• p-trend=0.04 

 
DHD15-Index and ACM in women at 19.2 y f/u: 
• T1, n=1000 deaths, HR: 1 
• T2, n=964 deaths, HR: 0.86, 95% CI: 0.78, 0.93 
• T3, n=990 deaths, HR: 0.85, 95% CI: 0.78, 0.94 
• p-trend=0.001 

 
Continuous DHD15-Index and ACM at 19.2 y f/u: 
• Men: HR: 0.88, 95% CI: 0.82, 0.95 
• Women: HR: 0.92, 95% CI: 0.88, 0.96 

 
Continuous DASH score and ACM at 19.2 y f/u: 
• Men: HR: 0.92, 95% CI: 0.86, 0.99 
• Women: HR: 0.96, 95% CI: 0.92, 0.99 

 
Non-Significant: 
DASH score and ACM in men at 19.2 y f/u: 
• T1, n=388 deaths, HR: 1 ref 
• T2, n=294 deaths, HR: 1.04, 95% CI: 0.89, 1.22 
• T3, n=259 deaths, HR: 0.87, 95% CI: 0.74, 1.04 
• p-trend=0.15 
DASH score and ACM in women at 19.2 y f/u:  
• T1, n=980 deaths, HR: 1 ref 
• T2, n=900 deaths, HR: 0.94, 95% CI: 0.85, 1.03 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

Higher adherence to 
Dutch Healthy Diet 
Index was 
significantly 
associated with 
reduced risk of ACM 
in men and women 
aside from men with 
T2 scores vs. T1. 
DASH scores 
(continuous) were 
significantly 
associated with 
reduced risk of 
ACM, but 
categorical analyses 
were not significant.  
 
Funding: Strategic 
Program of the 
RIVM 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

• T3, n=1074 deaths, HR: 0.94, 95% CI: 0.86, 1.03 
Bittoni, 201510 
 
PCS, Third National 
Health and Nutrition 
Examination Survey 
(NHANES) 
United States 
 
Analytic N: 8950 
Attrition: 17% 
Sex: 52% female 
Race/ethnicity: 73% 
White, 26.7% Non-white 
SES:  ~48% < high-
school, 52% > high-
chool 
Alcohol intake: NR 
 

Dietary pattern: Healthy 
Eating Index (Kennedy, 
1995) 
 
Dietary assessment 
methods: Household 
interview [24-hour recall, 
validated] at baseline, age 
40->80y 
 
Outcome assessment 
methods: Linkage with the 
National Death Index 

Significant: 
HEI score and ACM over 12y f/u: 
• <50 vs. >80, HR: 1.58 95% CI: 1.45,1.77; p<0.0001 

 
 
Non-Significant: N/A 
 

Key confounders 
accounted for: 
Age, Sex, Race, SES: 
Education, Smoking, 
Anthropometry: BMI, 
CRP 
 
Other: N/A 
 
Limitations: 
• Did not account for 

key confounders: 
Alcohol, Physical 
Activity 

• Primary exposure 
of interest was 
insurance status 

Lower HEI 
adherence in 
middle-aged adults 
was significantly 
associated with 
increased risk of 
ACM over 12y f/u.  
 
Funding: Ohio 
State University 
Food Innovation 
Center and the 
Molecular 
Carcinogenesis and 
Chemoprevention 
Program of the Ohio 
State University 
Comprehensive 
Cancer Center 

Bo et al, 201611 
 
PCS 
Italy 
 
Analytic N: 1658 
Attrition: 0% 
 
Sex: 53% female 
Race/ethnicity: NR 
SES:  ~8% University; 
18% secondary school; 
75% primary school 
Alcohol intake:  ~17g/d 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
 
Dietary assessment 
methods: 148-item 
validated FFQ at age ~55y 
 
 
Outcome assessment 
methods: Records from 
town of residence 

Significant: 
In those with low CVD risk, MED score at 55y (per-unit 
increase) and ACM (n=90 deaths) over 12y f/u: 
 HR: 0.83, 95% CI: 0.72, 0.96; p=0.01 
 
Non-Significant: 
MED score (per-unit increase) at 55y and ACM over 12y 
f/u: 
• All, n=220 deaths, HR: 0.94, 95% CI: 0.85, 1.03; 

p=0.20; NS  
• High CV risk (≥10), n=130 deaths, HR: 1.02, 95% 

CI: 0.90, 1.15; p=0.81; NS 
 

MED score (categorical) at 55y and ACM over12y f/u: 
• Low MED, n=116 deaths, HR: 1.00 
• Medium MED, n=82 deaths, HR: 0.80, 95% CI: 

0.60, 1.06; p=0.12; NS 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry, 
Smoking 
 
Other: Total energy 
intake: Components 
energy-adjusted, Rural 
area; systolic and 
diastolic blood 
pressure, fasting 
glucose, TC and HDL; 
Baseline CVD score 

Adherence  to a 
Mediterranean 
dietary pattern at 
55y was not 
significantly 
associated with 
ACM over 12y f/u in 
all subjects and in 
those high CVD risk.  
 
In subjects with low 
CVD risk,  
greater to a 
Mediterranean diet 
was significantly 
associated with 
lower ACM risk. 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

• High MED, n=22 deaths, HR: 0.85, 95% CI: 0.54, 
1.35; p=0.50; NS  

 
In those at low CVD risk, MED score [categorical] at 55y 
and ACM over 12y f/u:  
• Low MED, n=50 deaths, HR: 1.00 
• Medium MED, n=30 deaths, HR: 0.65, 95% CI: 

0.41, 1.03; p=0.06; NS 
• High MED, n=9 deaths, HR: 0.66, 95% CI: 0.32, 

1.35; p=0.26; NS  
 

In those at high CVD risk, MED score [categorical] at 
55y and ACM over 12y f/u: 
• Low MED, n=66 deaths, HR: 1.00 
• Medium MED, n=51 deaths, HR: 0.88, 95% CI: 

0.61, 1.29; p=0.52; NS 
• High MED, n=13 deaths, HR: 1.0, 95% CI: 0.54, 

1.83; p=0.99; NS 
  

*Results did not differ after excluding those with CVD or 
diabetes at baseline, under-reporters, or those on 
aspirin and/or on statin treatment. 
 

 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• Data tables are 
difficult to interpret 

• Residual method 
used to adjust for 
total energy intake 

However, when 
analyzed 
categorically, the 
results were not 
significant. 
 
Funding: 
Foundation for the 
Study of Endocrine 
and Metabolic 
Diseases, Turin, 
Italy 

Boggs et al, 201512 
 
PCS, Black Women's 
Health Study (BWHS) 
United States 
 
Analytic N: 37001 
Attrition: 37% 
 
Sex: 100% female 
Race/ethnicity: 100% 
African-American 
SES: ~47% ≥ 16 y of 
education, ~43% 

Dietary pattern(s):  
 
Index analysis: Adherence 
to (categorical; Q1, Q2, Q3, 
Q4, Q5) DASH score at age 
42 y (Fung, 2008) 
 
Factor analysis: see Table 
5 
 
Dietary assessment 
methods: Validated FFQ at 
baseline, mean age 42y 
and again 6y later 

Significant:  
Adherence to the DASH score at 42y and ACM at 6y f/u: 
• Q1, n=336 deaths, HR: 1, ref 
• Q2, n=433 deaths, HR: 0.86, 95% CI: 0.75, 1.00, 

NS 
• Q3, n=357 deaths, HR: 0.83, 95% CI: 0.71, 0.97 
• Q4, n=285 deaths, HR: 0.75, 95% CI: 0.63, 0.89 
• Q5, n=267 deaths, HR: 0.75, 95% CI: 0.63, 0.89 
• p-trend<0.001 
 
Stratification by BMI <30, ever smokers, vigorous 
exercise <3 h/wk, ages <55y and ≥55y, and education 
<16y and ≥ 16y: 
• DASH score adherence was still associated with 

Key confounders 
accounted for: 
Sex: All women, Age, 
Race/ethnicity: All 
black, SES: Education, 
marital status, Alcohol, 
Physical activity, 
Anthropometry: BMI,  
Smoking 
 
Other: Total energy 
intake 
 
Limitations: 

Higher adherence to 
the DASH score 
was significantly 
associated with a 
reduced risk of 
ACM.  
 
Funding: NCI 
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Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

married or living as 
married 
Alcohol intake: ~6.5% ≥7 
drinks/wk 

 
Outcome assessment 
methods: Deaths identified 
by linkage with the National 
Death Index 

significantly reduced risk of ACM 
 

Non-significant: see factor analysis data 
 
  

Did not account for key 
confounders: N/A 

Bonaccio et al, 201813 
 
PCS, Moli-sani Study 
cohort 
Italy 
 
Analytic N: 5200 
Attrition: 11% 
 
Sex: 48% female 
Race/ethnicity: NR 
SES:  Education: 74% < 
secondary, 19% upper 
secondary, 7% post-
secondary 
Alcohol intake: 49% 
moderate consumers 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
 
Dietary assessment 
methods: validated FFQ at 
baseline, age ~72y 
  
 
Outcome assessment 
methods: Italian mortality 
registry  

Significant: 
MDS adherence [categorical] at 72y and ACM over 8.1y 
f/u: 
• 'poor' (0-3), n= 288 deaths: HR: 1.00 
• 'average' (4–6), n=527 deaths, HR: 0.87, 95% CI: 

0.75, 1.01; NS 
• 'high' (7–9), n=85 deaths, HR: 0.75, 95% CI: 0.58, 

0.97 
 

MDS adherence [continuous] at 72y and ACM over 8.1y 
f/u,  
• 1-unit increase, HR: 0.94, 95% CI: 0.90, 0.98 
• 2-unit increase, HR: 0.887, 95% CI: 0.814, 0.968 
• Excluding early deaths <1y f/u, n=5154; n=854 

deaths, HR: 0.95, 95% CI: 0.91, 0.99; p=0.016 
 

In Men, MDS adherence [continuous] at 72y and ACM 
over 8.1y f/u: 
• 1-unit increase, HR: 0.94, 95% CI: 0.89, 0.99 
• 2-unit increase, HR: 0.881, 95% CI: 0.791, 0.981 

 
By age (<80, >80y), MDS adherence [continuous per ] 
and ACM over 8.1y f/u: 
• 2-unit increase, <80y, HR: 0.866, 95% CI: 0.783, 

0.958 
• 2-unit increase, ≥80 y, HR: 0.94, 95% CI: 0.787, 

1.122; NS 
• 1-unit increase, <80y, HR: 0.93, 95% CI: 0.88, 0.98, 

p-trend=0.0052 
• 1-unit increase, ≥80 y, HR: 0.94, 95% CI: 0.787, 

1.122; p-trend=0.57; NS 
 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education; Income, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry: 
BMI, Smoking 
 
Other: Total energy 
intake, Other: cancer,  
CVD,  diabetes,  
hypercholesterolemia,  
hypertension,  use of 
anti-depressants 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity: NR 

Higher adherence to 
Mediterranean diet 
at72y was 
significantly 
associated with 
lower risk of ACM 
over 8.1y f/u.  
 
When analyzed by 
sex, results were not 
significant for 
women (categorical 
or continuous), or 
men (categorical). 
However, higher 
MDS adherence 
was associated with 
lower risk of ACM in 
men when analyzed 
continuously. 
 
When analyzed by 
age, results were 
significant in 
subjects <80y, but 
not in subjects >80y. 
 
Funding: 
Associazione Cuore 
Sano Onlus; Pfizer 
Foundation; Italian 
Ministry of 
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Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Non-Significant: 
 

 In Men, MDS adherence at 72y and ACM over 8.1y f/u: 
• 'poor' (0-3), n= 166 deaths, HR: 1.00 
• 'average' (4–6), n= 348 deaths, HR: 0.83, 95% CI: 

0.69, 1.01; NS 
• 'high' (7–9), n= 66 deaths, HR: 0.75, 95% CI: 0.56, 

1.01; NS  
 
In Women, MDS adherence at 72y [categorical] and 
ACM over 8.1y f/u: 
• 'poor' (0-3), n= 122 deaths, HR: 1.00 
• 'average' (4–6), n= 179 deaths, 12293 person-

years, HR: 0.88, 95% CI: 0.69, 1.12; NS 
• 'high' (7–9), n= 19 deaths, 1967 person-years, HR: 

0.71, 95% CI: 0.42, 1.17; NS  
 

In Women, MDS adherence at 72y [continuous] and 
ACM over ~8.1y f/u: 
• 1-unit increase, HR: 0.95, 95% CI: 0.88, 1.02; NS 
• 2-unit increase, HR: 0.896, 95% CI: 0.773, 1.04; NS 

 
*Additional sensitivity analyses of MDS adherence per 
1-unit increase by sub-groups of education, diabetes, 
CVD, cancer, hypercholesterolaemia, and hypertension 
showed inverse associations with ACM, but most were 
NS with the exception of diabetes at baseline (p 
interaction=0.035) 

University and 
Research; 
Programma 
Triennale di Ricerca; 
Instrumentation 
Laboratory, Milan, 
Italy 

Bongard et al, 201614 
 
PCS, Monitoring of 
trends and determinants 
in Cardiovascular 
Disease (MONICA) 
France 
 
Analytic N: 960 Attrition: 

Dietary pattern:  
French National Nutrition 
and Health Program 
Guideline Score (PNNS-
GS) 
 
Dietary assessment 
methods: 3-d food record 
at baseline, mean age 55.5 

Significant: N/A 
 
Non-Significant: 
PNNS-GS per 1 unit increase at 56y and ACM after 14.8 
y f/u: RR: 0.96, 95% CI: 0.83, 1.12, p=0.63 

Key confounders 
accounted for: 
Sex: All men, Age, 
SES: Income tax, 
Alcohol, Physical 
activity, Anthropometry: 
Obesity, Smoking 
 
Other: Center,  

PNNS-Guidelines 
Score at age ~56y 
was not significantly 
associated with risk 
of all-cause after 
14.8y f/u. 
 
Funding: Centre 
National 
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3% 
 
Sex: 0% female 
Race/ethnicity: NR 
SES: 22.8% 
baccalaureate or higher 
qualification  
Alcohol intake: 7.5% of 
caloric intake from 
alcohol 
 

y 
 
 
Outcome assessment 
methods: French national 
database 

Presence of chronic 
condition 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• Physical activity 
may be over-
adjusted as 
component of 
PNNS-GS  

Interprofessionnel 
del’Economie 
Laitière  

Booth et al, 201615 
 
PCS, Reason for 
Geographic and Racial 
Differences in Stroke 
(REGARDS) study 
United States 
 
Analytic N: 5709 
Attrition: 81% 
 
Sex: 44% female 
Race/ethnicity: 43% 
"Black" 
SES: 11% <high-school; 
11% income <20K 
Alcohol intake: NR 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
 
Dietary assessment 
methods: 98-item validated 
FFQ at baseline, age ~66y 
 
 
Outcome assessment 
methods: Identified 
through active participant 
f/u including via medical 
records in the last year of 
life, death certificates, 
autopsy reports, online 
sources (e.g., Social 
Security Death Index) and 
the National Death Index. 

Significant: 
MDS adherence [categorical] at 66y and ACM over 6y 
f/u: 
• Q1, n=177 events, HR: 1.00   
• Q2, n=111 events, HR: 0.95, 95% CI: 0.73, 1.22 
• Q3, n=83 events, HR: 0.7, 95% CI: 0.52, 0.94 
• Q4, n=100 events, HR: 0.61, 95% CI: 0.46, 0.82 
• p-trend<0.0001 
 
Non-Significant: NA 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education; Income, 
Alcohol: Part of dietary 
pattern 
 
Other: Total energy 
intake, Other: Region of 
residence; Total and 
HDL-cholesterol; CRP; 
Systolic and diastolic 
blood pressure; Anti-
hypertensive 
medication use; 
Albuminuria; eGFR 
 
Limitations: 
Did not account for key 
confounders: Physical 
activity, Anthropometry, 
Smoking 

Greater adherence 
to a Mediterranean 
diet at 66y was 
significantly 
associated with 
lower risk of ACM 
over 6y f/u. 
 
 
 
Funding: NIH: 
NINDS, NHLBI 

Brown et al, 201616 
 

Dietary pattern:  Significant: N/A 
 

Key confounders 
accounted for: 

In older adults 
(>65y) who were 
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PCS, Third National 
Health and Nutrition 
Survey (NHANES) 
United States 
 
Analytic N: 1487 
Attrition: 67% 
 
Sex: 67% female 
Race/ethnicity: 86% 
White, 12% Black, 3% 
Other 
SES: NR 
Alcohol intake: NR 
 

Healthy Eating Index (HEI) 
(Kennedy, 1995) 
 
Dietary assessment 
methods: One, 24-hr 
recall, validated, at 
baseline, age 75y 
 
 
Outcome assessment 
methods: National Death 
Index 

Non-Significant: 
HEI score at 75y and risk of ACM, n=1307 total deaths 
after 8.9y f/u: 
• Poor, HEI<51, HR: 1.00, ref: 
• Fair, HEI 51-80, HR: 0.74, 95% CI: 0.52, 1.04 
• Good HEI>80, HR: 0.70, 95% CI: 0.47, 1.04 
• p-trend = 0.077 

Sex, Age, 
Race/ethnicity, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Cognitive 
function,  hypertension, 
hyperlipidemia,  COPD, 
cancer, arthritis,  
myocardial infarction, 
stroke,  heart failure, 
kidney disease,  self-
rated health, 
hospitalization,  falls, 
hemoglobin, c-reactive 
protein, glycated 
hemoglobin, 
 
Limitations: 
Did not account for key 
confounders: SES, 
Alcohol 

prefrail or frail, HEI 
score was not 
significantly 
associated with risk 
of ACM after median 
9y f/u. 
 
Funding: NIH, NCI, 
NHLBI, NIDDK 

Buckland et al, 201117 
 
PCS, European 
Prospective 
Investigation into Cancer 
and Nutrition (EPIC-
Spain) 
Spain 
 
Analytic N: 40622 
Attrition: 2% 
 
Sex: 62% female 
Race/ethnicity: NR 

Dietary pattern:  
Adapted Relative Med Diet 
Score (arMED) (Buckland, 
2009) 
 
  
Dietary assessment 
methods: Twelve 24-h diet 
recalls and second diet 
history, at baseline, age 
49.3y 
  
 

Significant: 
rMED adherence at 49y [categorical] and ACM after 
13.4y f/u: 
• Low, n=431 deaths, HR: 1.00 
• Medium, n=967 deaths, HR: 0.88, 95%CI: 0.79, 

0.99 
• High, n=457 deaths, HR: 0.79, 95%CI: 0.69, 0.91 
• p-trend=0.001 

 
rMED adherence [continuous] n=1855 deaths, HR: 0.94, 
95%CI: 0.90, 0.97; p-trend<0.001 

 
Results were similar from sensitivity analyses adjusted 
for alcohol; diabetes, hypertension and hyperlipidaemia 
or on medication; excluding first 2y f/u, excluding 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Sensitivity analyses, 
Physical activity, 
Anthropometry: BMI; 
WC, Smoking 
 
Other: Total energy 
intake, Family history: 
Sensitivity analyses: 
Diabetes, HTN,  
Hyperlipidemia and/or 
medication for them 

Higher adherence to 
the relative 
Mediterranean Diet 
score at 49y was 
significantly 
associated with 
lower risk of ACM 
after ~13y f/u. 
 
Funding: European 
Commission [DG-
SANCO], the 
International Agency 
for Research on 
Cancer, the Health 
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SES: Education: 31% 
none, 39% primary, 39% 
secondary, 8% technical 
or professional, 12% 
university, 5% not 
specified 
Alcohol intake: 38% 0 
g/d, 26% <10 g/d., 11% 
10-<20 g/d, 12% 20-<40 
g/d, 13% 40g/d 
 

Outcome assessment 
methods: Spanish National 
Statistics Institute 

subjects with chronic disease at baseline, and excluding 
energy mis-reporters. 

 
No evidence of modification of the association from sex, 
age at recruitment, smoking status, BMI, or waist 
circumference.  

  
Non-Significant: NA 

 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity: NR 

Research Funds of 
the Spanish Ministry 
of Health from the 
‘Instituto de Salud 
Carlos III’; the 
Spanish Regional 
Governments of 
Andalucı´a, 
Asturias, Basque 
Country, Murcia and 
Navarra and the 
Catalan Institute of 
Oncology, and Red 
Tema´tica de 
Investigacio´n 
Cooperativa en 
Ca´ncer  

Cardenas-Fuentes et 
al, 201918 
 
PCS, PREvención con 
DIeta MEDiterránea 
(PREDIMED) 
Spain 
 
Analytic N: 7356 
Attrition: 1% 
 
Sex: 42% female 
Race/ethnicity: NR 
SES: Education: 22% > 
primary 
Alcohol intake: NR 
 

Dietary pattern:  
Mediterranean Diet 
Adherence Screener 
(MEDAS) (Schroder, 2011) 
 
  
Dietary assessment 
methods: 12-item food 
consumption frequency 
form to assess MedDiet 
and 137-item validated FFQ 
to assess energy intake at 
baseline and annually 
during f/u 
 
Outcome assessment 
methods: National Death 
Registry, review of medical 
records, and contacts with 
family physicians 

Significant: 
Adherence to the MedDiet [categorical] and ACM over 
6.8y f/u: 
• T1, n=2583 deaths, HR: 1, ref  
• T2, n=131 deaths, HR: 0.56, 95% CI: 0.45, 0.70 
• T3, n=127 deaths, HR: 0.47, 95% CI: 0.37, 0.59; p-

trend <0.001  
 

*Excluding those with early deaths revealed NS 
differences 
 
*Risk reductions were similar but with stronger 
magnitude, when MedDiet adherence was combined 
with physical activity i.e., higher tertiles of MedDiet 
adherence and higher tertiles of physical activity vs. 
lowest tertiles.  
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry: 
BMI, Smoking 
 
Other: Total energy 
intake, Other: diabetes, 
hyperlipidaemia,  
hypertension,  
intervention group 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

Higher MEDAS 
adherence in 
participants at high-
CVD-risk at age 67y 
was significantly 
associated with 
lower risk of ACM at 
6.8y f/u. 
 
Funding: FEDER 
funds, ISCIII, grants, 
Centro Nacional de 
Investigaciones 
Cardiovasculare,  
Fondo de 
Investigación 
Sanitaria-Fondo 
Europeo de 
Desarrollo Regional,  
Ministerio de 
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Ciencia e 
Innovación, 
Fundación Mapfre 
2010, Consejería de 
Salud de la Junta de 
Andalucía, Public 
Health Division of 
the Department of 
Health of the 
Autonomous 
Government of 
Catalonia, 
Generalitat 
Valenciana, Navarra 
Regional 
Government; Nuts 
were donated by: 
The Fundación 
Patrimonio Comunal 
Olivarero and 
Hojiblanca SA, 
California Walnut 
Commission, 
Borges SA, and 
Morella Nuts SA 

Chan et al, 201919 
 
PCS, NR 
Hong Kong, China  
 
Analytic N: 2802 
Attrition: 30% 
 
Sex: 50% female 
Race/ethnicity: NR 
SES: ~73% primary 
school or below, ~27% 

Dietary pattern(s):  
Index analysis: Adherence 
to [categorical, T1, T2, T3] 
to four dietary patterns at 
age 73y: 
• Diet quality index-

international (DQI-I; 
Kim, 2003) 

• Mediterranean Diet 
Score [Categorical: 0-3, 
4-5, 6-9] (MDS; 
Trichopoulou, 2003) 

Significant:  
Adherence to DQI-I score and ACM in women  
• T1, n=147 deaths, HR: 1, ref: 
• T2, n=110 deaths, HR: 0.74, 95% CI: 0.58, 0.96 
• T3, n=106 deaths, HR: 0.77, 95% CI: 0.59, 0.998 
• p-trend=0.038 
 
Adherence to Okinawan diet score and ACM in women 
• T1, n=143 deaths, HR: 1, ref: 
• T2, n=102 deaths, HR: 0.72, 95% CI: 0.56, 0.93 
• T3, n=118 deaths, HR: 0.78, 95% CI: 0.61, 1.002, 

NS 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education,  marital 
status, living alone, 
Alcohol, Physical 
activity: PASE, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Other: medical 

In women, higher 
adherence to both 
the DQI-I and 
Okinawan diet score 
was significantly 
associated with a 
decrease risk of 
ACM. There were 
no significant 
associations 
between adherence 
to the MIND, or 
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secondary school or 
above; 70% married 
Alcohol intake: NR 

• Mediterranean-Dash 
Intervention for 
Neurodegenerative 
Delay diet (MIND; 
Morris, 2015) 

• Okinawan Diet Score 
(Wilcox, 2007) 

 
Factor analysis: see Table 
5 
 
Dietary assessment 
methods: 280-item 
validated FFQ at baseline, 
mean age 73y 
 
Outcome assessment 
methods:  
Hong Kong Government 
Death Registry 

• p-trend=0.046 
 
Non-Significant: 
Adherence to DQI-I score and ACM in men  
• T1, n=202 deaths, HR: 1, ref: 
• T2, n=188 deaths, HR: 0.93, 95% CI: 0.76, 1.14 
• T3, n=202 deaths, HR: 0.9, 95% CI: 0.73, 1.10 
• p-trend=0.291 
 
Adherence to MIND score and ACM in men  
• T1, n=264 deaths, HR: 1, ref: 
• T2, n=209 deaths, HR: 0.95, 95% CI: 0.78, 1.14 
• T3, n=119 deaths, HR: 0.85, 95% CI: 0.67, 1.07 
• p-trend=0.173 
 
Adherence to MDS score and ACM in men  
• 0-3, n=212 deaths, HR: 1, ref: 
• 4-5, n=272 deaths, HR: 0.86, 95% CI: 0.71, 1.03 
• 6-9, n=108 deaths, HR: 0.96, 95% CI: 0.75, 1.22 
• p-trend=0.477 
 
Adherence to Okinawan diet score and ACM in men  
• T1, n=211 deaths, HR: 1, ref: 
• T2, n=140 deaths, HR: 0.81, 95% CI: 0.65, 1.01 
• T3, n=241 deaths, HR: 0.95, 95% CI: 0.78, 1.16 
• p-trend=0.698 
 
WOMEN: 
Adherence to MIND score and ACM in women  
• T1, n=144 deaths, HR: 1, ref: 
• T2, n=138 deaths, HR: 0.88, 95% CI: 0.69, 1.11 
• T3, n=81 deaths, HR: 0.84, 95% CI: 0.63, 1.12 
• p-trend=0.195 
 
Adherence to MDS score and ACM in women  
• 0-3, n=141 deaths, HR: 1, ref: 

history of HT,  DM, and 
heart disease, Serum 
25OHD level, season of 
blood taking, log 
hsCRP, geriatric 
depression scale 
category, CSID 
category 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• Sample of higher 
education 
compared with the 
general population  

MDS dietary 
patterns and ACM. 
In men, there were 
no significant 
associations 
between adherence 
to any of the dietary 
patterns examined 
and ACM. 
 
Funding: Research 
Council of Hong 
Kong (HK); Health 
and Medical 
Research Fund of 
the Food and 
Health Bureau of 
HK; HK Jockey Club 
Charities 
Trust; Centre for 
Nutritional Studies, 
The Chinese 
University of HK. 
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• 4-5, n=164 deaths, HR: 0.97, 95% CI: 0.77, 1.22 
• 6-9, n=58 deaths, HR: 0.89, 95% CI: 0.65, 1.22 
• p-trend=0.484 

Cheng et al, 201820 
 
PCS, Iowa Women's 
Health Study 
United States 
 
Analytic N: 35221 
Attrition: 16% 
 
Sex: 100% female 
Race/ethnicity: ~99% 
'White'  
SES: 40% >high school 
education; 78% married 
Alcohol intake: ~4g/d 
 

Dietary pattern:  
modified alternate Med Diet 
Score (mMDS) (modified 
Fung, 2005), Evolutionary-
concordance diet score 
(Whalen, 2014, 2016, 2017) 
 
Dietary assessment 
methods: 127-item 
validated FFQ at baseline, 
age ~62y 
 
Outcome assessment 
methods: State Health 
Registry of Iowa, National 
Death Index 

Significant: 
mMDS adherence at 62y and ACM over 26y f/u: 
• Q1, n=4774 deaths, HR: 1.00  
• Q2, n=3753 deaths, HR: 0.95, 95%CI: 0.91, 0.99 
• Q3, n=3785 deaths, HR: 0.93, 95%CI: 0.89, 0.98 
• Q4, n=3113 deaths, HR: 0.91, 95%CI: 0.87, 0.96 
• Q5, n=3262 deaths, HR: 0.85, 95%CI: 0.82, 0.90 
• p-trend=<0.01 

 
*Sensitivity analyses (age ≤ vs. > 61y; Education ≤ vs. > 
high school; total energy intake ≤ vs. >1717 kcal/d; 
chronic disease yes vs. no; current vs. never use of 
hormone-replacement therapy) yielded similar results  
 
** Significant interactions were also reported between 
lifestyle scores, dietary pattern adherence, and ACM. 
 
Non-Significant:  
Evolutionary-concordance diet adherence at 62y and 
ACM over 26y f/u: 
• Q1, n=4243 deaths, HR: 1.00 
• Q2, n=3874 deaths, HR: 0.98, 95% CI: 0.94, 1.03 
• Q3, n=4062 deaths, HR: 0.97, 95% CI: 0.92, 1.01 
• Q4, n=3316 deaths, HR: 0.96, 95% CI: 0.91, 1.01 
• Q5, n=3192 deaths, HR: 0.95, 95% CI: 0.91, 1.00 
• p-trend=0.04 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: 99% 
White, SES: Education; 
Marital status, Physical 
activity, Anthropometry: 
BMI, Smoking, Alcohol 
 
Other: Total energy 
intake, Family history of 
chronic disease, 
hormone-replacement 
therapy use 
 
Limitations: 
• Did not account for 

key confounders: 
N/A 

Greater adherence 
to a Mediterranean 
diet pattern in 
women at age 62y 
was significantly 
associated with 
lower risk of ACM 
after 26y f/u.  
 
Adherence to the 
evolutionary-
concordant diet 
score at 62y was not 
signficantly 
associated with risk 
of ACM after 26y f/u. 
 
Funding: NCI, NIH 

Chrysohoou et al, 
201621 
 
PCS, Ikaria study 
Greece 
 
Analytic N: 673 Attrition: 

Dietary pattern:  
Mediterranean Diet Score 
(Med Diet Score) 
(Panagiotakas, 2007) 
 
Dietary assessment 
methods: Validated FFQ (# 

Significant: 
Energy intake per 100kcal (data NR) and ACM at 4y f/u, 
HR: 0.92, 95% CI: 0.86, 1.00 
 
Non-Significant:  
MedDietScore adherence and ACM at 4y f/u, p>0.30; 
NS 
 

Key confounders 
accounted for: 
Sex, Age, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: diabetes, 

No significant 
association was 
observed between 
adherence to a 
Mediterranean diet 
score and ACM at 
4y f/u. 
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0% 
 
Sex: 51% female 
Race/ethnicity: NR 
SES: Education: ~8y 
school 
Alcohol intake: NR 
 

of items NR) at baseline, 
age 76y 
 
Outcome assessment 
methods: Vital status via 
exam or f/u 

Macronutrient intake (data NR) and ACM at 4y f/u, 
p>0.20; NS 

HTN, hyper-
cholesterolemia, pulse 
pressure, heart rate, 
history of CVD 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity, 
SES, Alcohol 

• Unclear how/which 
confounders 
accounted for; 

• Limited 
generalizability of 
sample: 10% of a 
Greek island 
population 

• Unclear if exposure 
was assessed 
continuously or 
categorically and/or 
how adjustments 
were made in 
models 

• Data NR for results 
related to 
macronutrient and 
total energy intake  

 
Funding: None 

Cuenca-Garcia et al, 
201422 
 
PCS, Aerobics Center 
Longitudinal Study 
(ACLS) 
United States 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003), 
Ideal Diet Index (IDI) 
(Ceunca-Garcia, 2014), 
Diet Quality Index (DQI) 
(Patterson, 1994) 
 

Non-Significant: 
IDI score at age 46y and risk of ACM after 11.6y f/u: 
• Q1, n=84 deaths, HR: 1.00 
• Q2, n=114 deaths, HR: 1.09, 95% CI: 0.82, 1.45 
• Q3, n=96 deaths, HR: 1.04, 95% CI: 0.77, 1.41 
• Q4, n=64 deaths, HR: 0.96, 95% CI: 0.68, 1.34 
• p-trend = 0.848 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, Alcohol, 
Physical activity, 
Smoking 
 
Other: Total energy 

No significant 
associations were 
observed between 
IDI, DQI, or MDS at 
age 46y and risk of 
ACM after 11.6 of 
f/u. 
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Analytic N: 12449 
Attrition: 19% 
 
Sex: 23% female 
Race/ethnicity: >95% 
non-Hispanic white 
SES: "Well-educated, 
middle to upper 
socioeconomic strata" 
Alcohol intake: 11% 
heavy drinkers 
 

Dietary assessment 
methods: 3-d diet record at 
~46y 
 
Outcome assessment 
methods: National Death 
Index 

 
DQI score at age 46y and risk of ACM after 11.6y f/u: 
• Q1, n=71 deaths, HR: 1.00 
• Q2, n=94 deaths, HR: 1.21, 95% CI: 0.88, 1.65 
• Q3, n=99 deaths, HR: 1.03, 95% CI: 0.75, 1.42 
• Q4, n=94 deaths, HR: 1.24, 95% CI: 0.90, 1.74 
• p-trend = 0.390 
 
MDS score at age 46y and risk of ACM after 11.6y f/u: 
• Q1, n=60 deaths, HR: 1.00 
• Q2, n=69 deaths, HR: 1.17, 95% CI: 0.83, 1.66 
• Q3, n=156 deaths, HR: 1.21, 95% CI: 0.89, 1.64 
• Q4, n=73 deaths, HR: 1.15, 95% CI: 0.81, 1.65 
• p-trend = 0.675 

intake, Family history, 
Other: Abnormal EKG 
 
Limitations: 
• Did not account for 

key confounders: 
SES [all middle-
upper SES], 
Anthropometry 

Funding: NIH; 
Coca-Cola 
Company; Spanish 
Ministry of Economy 
and 
Competitiveness 

Dai et al, 201623 
 
PCS, National Heart, 
Lung, and Blood Institute 
(NHLBI) Twin Study 
United States 
 
Analytic N: 910 Attrition: 
11% 
 
Sex: 0% female 
Race/ethnicity: 100% 
white 
SES: Education: mean 
13y; Marital status: 5% 
never married, 6% not 
married currently, 89% 
married currently 
Alcohol intake: NR 
 

Dietary pattern:  
Moderation Quantified 
Healthy Diet (MQHD) (Dai, 
2016, modified from 
Rumawas, 2009) 
 
Dietary assessment 
methods: Validated diet 
history at baseline, mean 
age 48 y 
 
Outcome assessment 
methods: Vital status via 
National Death Index and 
follow-up exams. 

Significant: 
MQHD score at 48y and ACM over 40y f/u: 
• Overall Association, n=610 deaths,  HR: 0.95, 95% 

CI: 0.91, 0.996, p=0.03 
 

Non-Significant: 
MQHD score at 48y and ACM over 40y f/u: 
• Within Pair Association, n=301 monozygotic twin 

deaths, and n=309 dizygotic twin deaths: HR: 0.96, 
95% CI: 0.90, 1.03, p=0.24 

• Between Pair Association: HR: 0.95, 95% CI: 0.89, 
1.003, p=0.07 

Key confounders 
accounted for: 
Sex, Age: Framingham 
risk score component, 
Race/ethnicity, SES: 
Education, marital 
status, Alcohol: Part of 
dietary pattern, 
Anthropometry: BMI, 
Smoking: Framingham 
risk score component 
 
Other: Total energy 
intake, Other: 
Antihypertensives,  
Framingham risk score 
 
Limitations: 

• Did not account 
for key 
confounders: 
Physical 
activity 

Increased 
adherence to the 
MQHD score ay 48y 
was significantly 
associated with 
slightly reduced 
ACM risk during a 
40y f/u. However, 
when evaluating this 
relationship of diet 
and ACM within twin 
pairs and between 
pairs, there was no 
significant 
association. 
 
Funding: American 
Heart Association 
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• Participants 
were only 
white, male, 
twins (may not 
be 
generalizable) 

Drake et al, 201324 
 
PCS, Malmo Diet and 
Cancer (MDC) Cohort 
Sweden 
 
Analytic N: 17126 
Attrition: 39% 
 
Sex: 59.5% female 
Race/ethnicity: NR 
SES: Education: 40.3% 
primary, 26.8% 
secondary, 18.2% upper 
secondary, 14.6% 
university degree; Socio-
economic status: 33.6% 
blue-collar workers, 
54.9% white-collar 
workers, 11.5% 
employers/self-
employed 
Alcohol intake:  4.9% 
zero, 71% low, 19.3% 
medium, 4.8% high 
 

Dietary pattern:  
Diet Quality Index-Swedish 
Dietary Guidelines (DQI-
SNR) (Drake, 2011) 
 
 
Dietary assessment 
methods: Validated 
combined method of 7d 
menu book and 168-item 
FFQ at baseline, mean age 
58.2 y 
 
 
Outcome assessment 
methods: Vital status via 
Swedish National Death 
Registry and the National 
Tax Board. 

Significant: 
 
DQI-SNR [Model 1 pre-defined cutoffs] and ACM in men 
• Low adherence, n=246 deaths, HR:1, ref: 
• Medium, n=861 deaths, HR: 0.90, 95% CI: 0.78, 

1.03, NS 
• High, n=253 deaths, HR: 0.79, 95% CI: 0.66, 0.95 
• p-trend=0.001 
 
DQI-SNR [Model 3, quintile-based cutoffs] and ACM in 
men: 
• Low adherence, n=554 deaths, HR:1, ref: 
• Medium, n=426 deaths, HR: 0.91, 95% CI: 0.80, 

1.04, NS 
• High, n=380 deaths, HR: 0.84, 95% CI: 0.73, 0.97 
• p-trend=0.023 
 
Non-Significant: 
 
DQI-SNR [Model 1 pre-defined cutoffs] and ACM in 
women: 
• Low adherence, n=197 deaths, HR:1, ref: 
• Medium, n=615 deaths, HR: 1.03, 95% CI: 0.87, 

1.21 
• High, n=278 deaths, HR: 0.93, 95% CI: 0.77, 1.12 
• p-trend=0.362 

 
DQI-SNR [Model 2 median-based cutoffs] and ACM in: 
Men 
• Low adherence, n=258 deaths, HR:1, ref: 
• Medium, n=874 deaths, HR: 0.90, 95% CI: 0.78, 

Key confounders 
accounted for: 
Sex. Age, Alcohol, 
Physical activity, 
Anthropometry, 
Smoking  
 
Other: Total energy 
intake, Other: Score 
method version, season 
of data collection 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity, 
SES 

In men, high vs. low 
adherence to DQI-
SNR using pre-
defined or quintile-
based cut-offs and 
the trend across 
scores (continuous) 
was significantly 
associated with 
reduced ACM risk.  
 
In men or women, 
associations 
between DQI-SNR 
using median-based 
cutoffs and ACM 
were not statistically 
significant. 
 
In women, medium 
vs. low DQI-SNR 
scores using 
quintile-based 
cutoffs showed an 
inverse associated 
with ACM risk, but 
the overall trend 
was not significant. 
 
Funding: Swedish 
Heart–Lung 
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1.04 
• High, n=228 deaths, HR: 0.92, 95% CI: 0.77, 1.11 
• p-trend=0.073 
Women 
• Low adherence, n=197 deaths, HR:1, ref: 
• Medium, n=709 deaths, HR: 0.99, 95% CI: 0.84, 

1.17 
• High, n=184 deaths, HR: 0.92, 95% CI: 0.74, 1.13 
• p-trend=0.324 

 
DQI-SNR [Model 3, quintile-based cutoffs] and ACM in 
women: 
• Low adherence, n=350 deaths, HR:1, ref: 
• Medium, n=408 deaths, HR: 0.86, 95% CI: 0.74, 

0.99 
• High, n=332 deaths, HR: 0.86, 95% CI: 0.73, 1.01 
• p-trend=0.176 

Foundation, the 
Ernhold Lundstrom 
Foundation, Region 
Skane and Skane 
University Hospital 

Ford et al, 201127 
 
PCS, National Health 
and Nutrition 
Examination Survey III 
Mortality Study 
United States 
 
Analytic N: 16958 
Attrition: 15% 
Sex: 52% female 
Race/ethnicity: 76% 
White, 11% African 
American, 5% Mexican 
American, 8% other 
SES: 12.3y education 
Alcohol intake: NR   
 

Dietary pattern:  
Healthy Eating Index 
(Kennedy, 1995) 
 
Dietary assessment 
methods: 24-hour recall, 
validated, at baseline, age 
>17y (60% <45y, 25% 45-
64y, 15% >65y) 
 
Outcome assessment 
methods: National Death 
Index 

Significant: 
"Healthy diet" vs. "unhealthy diet" HEI score at >17y and 
risk of ACM, n=3953 deaths, after 0-18y f/u: HR: 0.85, 
95% CI: 0.75, 0.96, p<0.05 
 
 
* Additional analyses suggested that “Healthy diet” HEI 
score combined with other healthy behaviors (e.g., non-
smoking, adequate physical activity, and moderate 
alcohol) may further reduce risk of ACM: 
• Total, HR: 0.38, 95% CI: 0.29, 0.49 
• Men, HR: 0.37, 95% CI: 0.24, 0.58 
• Women, HR: 0.38, 95% CI: 0.29, 0.49 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Smoking 
 
Other: Other: History of 
myocardial infarction,  
stroke, congestive heart 
failure, cancer, or 
diabetes 
 
Limitations: 

• Did not account 
for key 
confounders: 
Anthropometry 

Higher HEI score at 
ages >17y was 
significantly 
associated with 
reduced risk of ACM 
after 0-18y f/u. 
 
Funding: CDC 

Ford et al, 201226 
 

Dietary pattern:  Significant: Key confounders 
accounted for: 

Higher HEI score at 
~46y was 
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PCS, National Health 
and Nutrition 
Examination Survey 
1999–2002 
United States 
 
Analytic N: 8375 
Attrition: 12% 
 
Sex: 51% female 
Race/ethnicity: 72% 
White 
SES: 52% >high school 
Alcohol intake: 11.3g 
 

Healthy Eating Index 
(Kennedy, 1995) 
 
Dietary assessment 
methods: 24-hour recall, 
validated, at baseline, age 
46y 
 
Outcome assessment 
methods: National Death 
Index 

"Healthy diet" vs. "unhealthy diet" HEI score at 46y and 
risk of ACM, n=745 deaths after 5.7y f/u: HR: 0.74, 95% 
CI: 0.58, 0.96 
 
Non-Significant: N/A 

Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Smoking 
 
Other: Total energy 
intake, Other: histories 
of diabetes,  
cardiovascular disease,  
and cancer 
 
Limitations: 

• Did not account 
for key 
confounders: 
Anthropometry 

significantly 
associated with 
reduced risk of ACM 
after 5.7y f/u. 
 
Funding: CDC 

Ford et al, 201425 
 
PCS, Geisinger Rural 
Aging Study (GRAS) 
United States 
 
Analytic N: 2995 
Attrition: 50% 
 
Sex: 58% female 
Race/ethnicity: Primarily 
non-Hispanic white  
SES: 73% >high school 
Alcohol intake: NR 
 

Dietary pattern:  
Healthy Eating Index (HEI)-
2005 (McCullough, 2000) 
 
Dietary assessment 
methods: 25-item, 
validated Dietary Screening 
Tool (DST) at age ~81y 
 
Outcome assessment 
methods: Electronic 
medical records, the Social 
Security Death Index, 
and/or National Death 
Index 

Significant: N/A 
Non-Significant: 
DST score at ~81y and risk of ACM, n=360 total deaths 
after ~3y f/u: 
• Healthy, DST >75: HR: 1.00 ref 
• Unhealthy, DST <60: HR: 1.34, 95% CI: 0.91, 1.97, 

p=0.14 
• Borderline, DST 60-75: HR: 1.13, 95% CI: 0.76, 

1.68, p=0.39 
 

Key confounders 
accounted for: 
Sex, Age, Physical 
activity, Anthropometry, 
Smoking 
 
Other:  
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity, 
SES, Alcohol 

DST score at age 
~81y was not 
significantly 
associated with risk 
of ACM after 3y f/u. 
 
Funding: USDA 

Fresan et al, 201928 
 
PCS, Seguimiento 
Universidad de Navarra 
(SUN) Project 
Spain 

Dietary pattern:  
Modified 2015 Dietary 
Guidelines for Americans 
Index (2014 DGAI) 
 

Significant: 
Modified 2015 DGAI score and ACM after 10.4y f/u: 
• Q1, n=51 deaths, HR: 1.00  
• Q2, n=49 deaths, HR: 0.92, 95% CI: 0.61, 1.39, NS 
• Q3, n=47 deaths, HR: 0.89, 95% CI: 0.58, 1.38, NS 
• Q4, n=30 deaths, HR: 0.42, 95% CI: 0.25, 0.70 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: Design: 
Spanish participants, 
SES: marital status, 

Higher adherence to 
the modified 2015 
DGAI at 36.5y was 
significantly 
associated with 
lower ACM over 
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Analytic N: 16866 
Attrition: 24% 
 
Sex: 38.3% female 
Race/ethnicity:  NR 
SES: Studies: 6% 
technical, 75.3% 
graduated, 18.8% 
Master/doctoral; Civil 
Status: 47.3% Single, 
48% Married, 5% other 
Alcohol intake: mean 6.5 
g/d 
 

Dietary assessment 
methods: 136-item 
validated FFQ at baseline, 
age 36.5y 
 
Outcome assessment 
methods: Mortality was 
assessed through the 
National Death Index 

• p-trend<0.001 
 
Non-Significant: N/A 

Alcohol: Part of the 
score, Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Prevalent HTN 
and 
hypercholesterolemia,  
hours watching TV 
 
Limitations: 

• Did not account 
for key 
confounders:  

• Cohort only 
includes 
university 
graduates; 
absolute 
mortality risk in 
our cohort was 
very low 

10.4y f/u. 
 
Funding: Spanish 
Government-
Instituto de Salud 
Carlos III; European 
Regional 
Development Fund; 
Navarra Regional 
Government; 
University of 
Navarra 

George et al, 201429 
 
PCS, Women's Health 
Initiative (WHI-OS) 
United States 
 
Analytic N: 63805 
Attrition: 32% 
 
Sex: 100% female 
Race/ethnicity: ~83% 
Non-hispanic white, 
~10% Black, ~4% 
Hispanic 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (Chiuve, 2012), 
Alternate Med Diet Score 
(aMED) (Fung, 2005), 
DASH Score (Fung, 2008), 
Healthy Eating Index 2010 
(HEI)(Guenther, 2013) 
 
Dietary assessment 
methods: 122-item 
validated FFQ at age ~63y 
 

Significant: 
HEI score at ~63y and risk of ACM at 12.9y f/u: 
• Q1, n=1292 deaths, HR: 1.00 
• Q2, n= 1192 deaths, HR: 0.93, 95% CI: 0.86, 1.01 
• Q3, n= 1047 deaths, HR: 0.82, 95% CI: 0.75, 0.89 
• Q4, n= 1100 deaths, HR: 0.84, 95% CI: 0.77, 0.92 
• Q5, n= 1061 deaths, HR: 0.76, 95% CI: 0.70, 0.83 
• p-trend <0.0001 

 
AHEI score at ~63y and risk of ACM at 12.9y f/u: 
• Q1, n= 1296 deaths, HR: 1.00 
• Q2, n= 1207 deaths, HR: 0.93, 95% CI: 0.86, 1.01 
• Q3, n= 1162 deaths, HR: 0.90, 95% CI: 0.83, 0.98 
• Q4, n= 1000 deaths, HR: 0.79, 95% CI: 0.72, 0.86 

Key confounders 
accounted for: 
Sex, Age: All women, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: 
postmenopausal 
hormone replacement 
therapy, diabetes status 
 

Higher scores on 
the Healthy Eating 
Index 2010 (HEI), 
Alternative Healthy 
Eating Index 2010 
(AHEI), Alternate 
Mediterranean Diet 
(aMED), and Dietary 
Approaches to Stop 
Hypertension 
(DASH) score at 
age ~63y were 
significantly 
associated with 
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SES: ~40% college 
graduates, ~62% 
married 
Alcohol intake: ~5 g/d 

Outcome assessment 
methods: National Death 
Index, annual follow-up of 
participants and proxies 

• Q5, n= 1027 deaths, HR: 0.82, 95% CI: 0.76, 0.90 
• p-trend <0.0001 

 
aMED score at ~63y and risk of ACM at 12.9y f/u: 
• Q1, n= 1263 deaths, HR: 1.00 
• Q2, n= 1056 deaths, HR: 0.87, 95% CI: 0.80, 0.94 
• Q3, n= 1142 deaths, HR: 0.84, 95% CI: 0.77, 0.91 
• Q4, n= 1020 deaths, HR: 0.80, 95% CI: 0.73, 0.87 
• Q5, n= 1211 deaths, HR: 0.74, 95% CI: 0.68, 0.81 
• p-trend <0.0001 

 
DASH score at ~63y and risk of ACM at 12.9y f/u: 
• Q1, n= 1400 deaths, HR: 1.00 
• Q2, n= 832 deaths, HR: 0.91, 95% CI: 0.83, 0.99 
• Q3, n= 1410 deaths, HR: 0.86, 95% CI: 0.80, 0.93 
• Q4, n= 869 deaths, HR: 0.86, 95% CI: 0.79, 0.94 
• Q5, n= 1181 deaths, HR: 0.76, 95% CI: 0.70, 0.83 
• p-trend <0.0001 
 
Results were similar when stratified by waist 
circumference (<88cm, >88cm). When results were 
stratified by BMI (<25, 25-29.9, >30), higher HEI score 
was associated with lower risk of ACM across all BMI 
categories. However, higher AHEI, aMED, and DASH 
scores were associated with lower risk of ACM among 
those with BMI<25 and 25-29.9, but there was no 
significant association in those with BMI>30. 

Limitations: 
 

lower risk of ACM at 
12.9y f/u. 
 
Funding: NIH 

Harmon et al, 201530 
 
PCS, Multiethnic Cohort 
(MEC) 
United States 
 
Analytic N: 156804 
Attrition: 27% 
 
Sex: 55% female 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (Chiuve, 2012), 
Alternate Med Diet Score 
(aMED) (Fung, 2005), 
DASH Score (Fung, 2008), 
HEI-2010 (Guenther, 2013) 
  
Dietary assessment 
methods: 182-item 

Significant: 
 
MEN 
HEI-2010 score at ~59y and risk of ACM over 13-18y 
f/u: 
• Q1, n=3896 deaths, HR: 1.00, ref: 
• Q2, n=3535 deaths, HR: 0.89, 95% CI: 0.85, 0.93 
• Q3, n=3633 deaths, HR: 0.85, 95% CI: 0.81, 0.89 
• Q4, n=3580 deaths, HR: 0.82, 95% CI: 0.78, 0.86 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Diabetes, 

Higher HEI, AHEI, 
Alternate 
Mediterranean Diet 
(aMED), and DASH 
scores at ~59y were 
significantly 
associated with 
lower risk of ACM at 
13-18y f/u. 
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Race/ethnicity: 24% 
White, 16% African 
American, 7% Native 
Hawaiian, 23% Latino, 
29% Japanese 
American 
SES: ~30% graduated 
from college 
Alcohol: NR 
 

validated FFQ at baseline, 
age ~59y 
 
Outcome assessment 
methods: National Death 
Index 

• Q5, n=3619 deaths, HR: 0.75, 95% CI: 0.71, 0.79 
• p-trend <0.0001 
 
AHEI-2010 score at ~59y and risk of ACM over 13-18y 
f/u: 
• Q1, n=3630 deaths, HR: 1.00, ref: 
• Q2, n=3675 deaths, HR: 0.92, 95% CI: 0.88, 0.96 
• Q3, n=3664 deaths, HR: 0.90, 95% CI: 0.86, 0.94 
• Q4, n=3749 deaths, HR: 0.88, 95% CI: 0.84, 0.93 
• Q5, n=3545 deaths, HR: 0.78, 95% CI: 0.74, 0.82 
• p-trend <0.0001 
 
aMED score at ~59y and risk of ACM over 13-18y f/u: 
• Q1, n=3978 deaths, HR: 1.00, ref: 
• Q2, n=3344 deaths, HR: 0.92, 95% CI: 0.88, 0.97 
• Q3, n=3549 deaths, HR: 0.86, 95% CI: 0.82, 0.90 
• Q4, n=3211 deaths, HR: 0.83, 95% CI: 0.79, 0.87 
• Q5, n=4181 deaths, HR: 0.76, 95% CI: 0.73, 0.80 
• p-trend <0.0001 

 
DASH score at ~59y and risk of ACM over 13-18y f/u: 
• Q1, n=4115 deaths, HR: 1.00, ref: 
• Q2, n=4288 deaths, HR: 0.95, 95% CI: 0.91, 1.00 
• Q3, n=3084 deaths, HR: 0.91, 95% CI: 0.87, 0.96 
• Q4, n=3879 deaths, HR: 0.86, 95% CI: 0.82, 0.90 
• Q5, n=2897 deaths, HR: 0.81, 95% CI: 0.77, 0.85 
• p-trend <0.0001 

 
WOMEN 
HEI-2010 score at ~59y and risk of ACM over 13-18y 
f/u: 
• Q1, n=3170 deaths, HR: 1.00, ref 
• Q2, n=3107 deaths, HR: 0.91, 95% CI: 0.86, 0.95 
• Q3, n=3267 deaths, HR: 0.90, 95% CI: 0.86, 0.95 
• Q4, n=3164 deaths, HR: 0.80, 95% CI: 0.76, 0.84 
• Q5, n=3459 deaths, HR: 0.79, 95% CI: 0.75, 0.83 

hormone replacement 
therapy 
 
Limitations: 
• Did not account for 

key confounders: 
Alcohol in AHEI-
2010 

 

 
Funding: NIH 
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• p-trend <0.0001 
 

AHEI-2010 score at ~59y and risk of ACM over 13-18y 
f/u: 
• Q1, n=3184 deaths, HR: 1.00, ref 
• Q2, n=3259 deaths, HR: 0.94, 95% CI: 0.90, 0.99 
• Q3, n=3275 deaths, HR: 0.88, 95% CI: 0.84, 0.93 
• Q4, n=3274 deaths, HR: 0.85, 95% CI: 0.81, 0.90 
• Q5, n=3175 deaths, HR: 0.78, 95% CI: 0.74, 0.82 
• p-trend <0.0001 

 
aMED score at ~59y and risk of ACM over 13-18y f/u: 
• Q1, n=3587 deaths, HR: 1.00, ref 
• Q2, n=2958 deaths, HR: 0.90, 95% CI: 0.86, 0.94 
• Q3, n=2946 deaths, HR: 0.83, 95% CI: 0.79, 0.87 
• Q4, n=2889 deaths, HR: 0.84, 95% CI: 0.79, 0.88 
• Q5, n=3787 deaths, HR: 0.78, 95% CI: 0.74, 0.82 
• p-trend <0.0001 
DASH score at ~59y and risk of ACM over 13-18y f/u: 
• Q1, n=3447 deaths, HR: 1.00, ref 
• Q2, n=3672 deaths, HR: 0.92, 95% CI: 0.88, 0.97 
• Q3, n=2805 deaths, HR: 0.89, 95% CI: 0.84, 0.94 
• Q4, n=3602 deaths, HR: 0.83, 95% CI: 0.79, 0.87 
• Q5, n=2641 deaths, HR: 0.80, 95% CI: 0.75, 0.84 
• p-trend <0.0001 

 
When results were stratified by ethnicity, the results 
were the same, except in Native Hawaiians, in whom all 
associations were no longer statistically significant. 

Hashemian et al, 
201931 
 
PCS, Golestan Cohort 
study 
Iran (Islamic Rep. of) 
 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (Chiuve, 2012), 
Alternate Med Diet Score 
(aMED) (Fung, 2005), 
DASH Score (Fung, 2008), 

Significant: 
HEI-2015 score at ~52y and risk of ACM at 10.6y f/u: 
• Q1, n= 1201 deaths, HR: 1.00 
• Q2, n= 844 deaths, HR: 0.96, 95% CI: 0.87, 1.05 
• Q3, n= 878 deaths, HR: 1.05, 95% CI: 0.96, 1.15 
• Q4, n= 724 deaths, HR: 0.92, 95% CI: 0.84, 1.01 
• Q5, n= 772 deaths, HR: 0.92, 95% CI: 0.83, 1.01 

Key confounders 
accounted for: 
Sex, Age, SES, 
Physical activity, 
Anthropometry, 
Smoking 
 

Higher HEI-2015, 
AHEI-2010, aMED, 
DASH score-Fung, 
and WCRF/AICR 
diet only scores at 
~52y were 
associated with 
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Analytic N: 42373 
Attrition: 15% 
 
Sex: 57% female 
Race/ethnicity: 74% 
Turkmen 
SES: 70% no formal 
education, 34% high 
wealth score 
Alcohol? 
 
 

HEI-2015 (Krebs-Smith, 
2018) 
 
Dietary assessment 
methods: 116-item 
validated FFQ at age 52y 
 
Outcome assessment 
methods: Reports by 
health workers, family or 
friends, medical reports 

• p-trend = 0.051 
 
AHEI-2010 score at ~52y and risk of ACM at 10.6y f/u: 
• Q1, n= 1038 deaths, HR: 1.00 
• Q2, n= 965 deaths, HR: 0.95, 95% CI: 0.88, 1.05 
• Q3, n= 805 deaths, HR: 0.98, 95% CI: 0.89, 1.07 
• Q4, n= 864 deaths, HR: 0.94, 95% CI: 0.86, 1.03 
• Q5, n= 750 deaths, HR: 0.88, 95% CI: 0.80, 0.97 
• p-trend = 0.013 
 
aMED score at ~52y and risk of ACM at 10.6y f/u: 
• Q1, n= 1633 deaths, HR: 1.00 
• Q2, n= 1126 deaths, HR: 0.97, 95% CI: 0.90, 1.05 
• Q3, n= 842 deaths, HR: 0.87, 95% CI: 0.79, 0.95 
• Q4, n= 533 deaths, HR: 0.87, 95% CI: 0.78, 0.96 
• Q5, n= 290 deaths, HR: 0.80, 95% CI: 0.70, 0.91 
• p-trend <0.0001 
 
DASH (Fung) score at ~52y and risk of ACM at 10.6y 
f/u: 
• Q1, n= 1205 deaths, HR: 1.00 
• Q2, n= 998 deaths, HR: 0.97, 95% CI: 0.89, 1.05 
• Q3, n= 953 deaths, HR: 0.90, 95% CI: 0.82, 0.98 
• Q4, n= 732 deaths, HR: 0.92, 95% CI: 0.84, 1.01 
• Q5, n= 534 deaths, HR: 0.77, 95% CI: 0.70, 0.86 
• p-trend <0.0001 
 
WCRF/AICR score at ~52y and risk of ACM at 10.6y f/u: 
• Q1, n= 460 deaths, HR: 1.00 
• Q2, n= 1075 deaths, HR: 0.91, 95% CI: 0.81, 1.01 
• Q3, n= 1073 deaths, HR: 0.87, 95% CI: 0.78, 0.98 
• Q4, n= 868 deaths, HR: 0.87, 95% CI: 0.77, 0.98 
• Q5, n= 940 deaths, HR: 0.79, 95% CI: 0.70, 0.90 
• p-trend <0.001 
 
Non-significant: N/A 

Other: Total energy 
intake, Other: 
Rural/urban, opium 
use,  history of 
hypertension 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity, 
Alcohol 

• Subject 
recruitment 
occurred 
between 2004-
2008, and Iran 
was ranked 
"Medium" in 
2004-5 and 
"High" in 2006 
and beyond on 
the HDI 

lower risk of ACM at 
10.6y f/u. 
 
Funding: World 
Cancer Research 
Fund International, 
Tehran University of 
Medical Sciences, 
Cancer Research 
UK, NIH 
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Haveman-Nies et al, 
200232 
 
PCS, Survey in Europe 
on Nutrition and the 
Elderly: a Concerted 
Action study (SENECA) 
Belgium, Denmark, Italy, 
Netherlands, Portugal, 
Spain, Switzerland 
 
Analytic N: 1251 
Attrition: 2% 
 
Sex: 38% female 
Race/ethnicity: NR 
SES:  NR 
Alcohol intake: NR 
 

Dietary pattern:  
adjusted Mediterranean 
Diet Score (van Staveren et 
al, 2002)  
 
Dietary assessment 
methods: 3-d food record, 
with frequency checklist at 
baseline, age 73y 
 
Outcome assessment 
methods: Municipal 
registers, or physician and 
family contact 

Significant: 
Adjusted Mediterranean Diet Score (low (MDS<4) vs. 
high) at 73y and risk of ACM after ~10y f/u: 
• Men, HR: 1.25, 95% CI: 0.93, 1.68 
• Women, HR: 1.26, 95% CI: 0.88, 1.81 
 
*Exclusion of those with early deaths <3y of f/u did not 
change the main results 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES: did not 
influence results, 
Physical activity: 
exposure in other 
analyses, 
Anthropometry: BMI did 
not influence results, 
Smoking: exposure in 
other analyses, Alcohol 
 
Other: Total energy 
intake: components 
were energy-adjusted, 
number of chronic 
diseases, region 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

• Lack of full data 
reporting in 
results (not all 
95% CI are 
included; 
unclear if 
models were 
single vs. 
combined 
effects). 

Higher  adherence 
to the adjusted 
Mediterranean diet 
at 73y was 
associated with 
lowerrisk of ACM 
after ~10y f/u. 
 
Funding: Haak 
Bastiaanse-
Kuneman 
Foundation 

Hodge et al, 201134 
 
PCS, Melbourne 

Dietary pattern:  
Mediterranean Diet Score 
(MDS), modified from 

Significant: 
MDS adherence [per-unit increase] at 55y and ACM 
over 12.3y f/u,  

Key confounders 
accounted for: 

Higher adherence to 
the Mediterranean 
diet at 55y was 
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Results Confounding and 
Study Limitations 
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Collaborative Cohort 
Study (MCCS) 
Australia 
 
Analytic N: 40470 
Attrition: 3% 
 
Sex: 59% female 
Race/ethnicity: NR 
SES: Education: 21% 
beyond primary school  
Alcohol intake: ~4.2 g/d 
 

(Trichopolou, 2003) 
 
Dietary assessment 
methods: 121-item 
validated FFQ at baseline, 
age 55y 
 
Outcome assessment 
methods: Victorian 
Registry of Births, Deaths 
and Marriages, and the 
National Death Index 

• Men, HR: 0.96, 95% CI: 0.93, 0.99 
• Women, HR: 0.94, 95% CI: 0.92, 0.97 
 
*Results were the same when subjects with diabetes at 
baseline were excluded. 
 
Non-Significant: N/A 

Sex, Age, SES, 
Alcohol, Physical 
activity, Anthropometry: 
BMI; WHR, Smoking: 
Women only 
 
Other: Family history of 
heart attack, Past 
history of illness, Living 
alone, Country of birth,  
Hypertension, 
Cholesterol 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity, 
Smoking: Not 
in men 

significantly 
associated with 
lower risk of ACM at 
12.3y f/u. 
 
Funding: VicHealth, 
The Cancer Council 
Victoria and the 
National Health and 
Medical Research 
Council 

Hodge et al, 201833 
  
PCS, Melbourne 
Collaborative Cohort 
Study (MCCS) 
Australia 
  
Analytic N: 39532 
Attrition: 5% 
  
Sex: ~60% female 
Race/ethnicity: NR 
SES: ~18% most 
disadvantaged; ~27% 
least disadvantaged  
Alcohol intake: ~29% 
never; ~11% former 

Dietary pattern:  
Mediterranean Diet Score 
(MDS), modified from 
(Trichopolou, 2003), using 
olive oil instead of 
MUFA/SFA ratio 
  
Dietary assessment 
methods: 121-item 
validated FFQ at baseline, 
age 55y 
  
Outcome assessment 
methods: Victorian 
Registry of Births, Deaths 
and Marriages, and the 
National Death Index 

Significant: 
MDS adherence at 55y and ACM over 19y f/u,  
• 0-3, n= 2755 deaths, HR: 1 ref 
• 4-6, n= 4098 deaths, HR: 0.91, 95% CI: 0.87, 0.96 
• 7-9, n= 904 deaths, HR: 0.86, 95% CI: 0.80, 0.93 
• Linear, n=7757 deaths, HR: 0.96, 95% CI: 0.95, 

0.98 
• p-trend<0.0001 

  
• Northern European:  
• 0-3, n= 2073 deaths, HR: 1 ref 
• 4-6, n= 3050 deaths, HR: 0.90, 95% CI: 0.85, 0.95 
• 7-9, n= 663 deaths, HR: 0.83, 95% CI: 0.76, 0.90 
• Linear, n=5786 deaths, HR: 0.96, 95% CI: 0.94, 

0.97 
• p-trend<0.0001 

  

Key confounders 
accounted for: 

Sex, Age, SES, 
Alcohol,   
  

Other: Total energy 
intake, Family history of 
CVD, CVD or diabetes, 
Region 

  
Limitations: 
Did not account for key 
confounders: Physical 
activity, Anthropometry, 
Smoking 

Higher adherence to 
a modified 
Mediterranean diet 
at 55y was 
significantly 
associated with 
lower risk of ACM at 
19y f/u. 
 
Funding: VicHealth, 
The Cancer Council 
Victoria and the 
National Health and 
Medical Research 
Council 
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  *Results were similar in sensitivity analyses by adjusting 
for cholesterol, blood pressure, excluding those with 
CVD, not adjusting for CVD or diabetes, and excluding 
first 2y of f/u.  
  
Non-Significant:  
  
MDS adherence at 55y and ACM over 19y f/u: 
Southern European 
• 0-3, n= 682 deaths, HR: 1 ref 
• 4-6, n= 1048 deaths, HR: 0.94, 95% CI: 0.86, 1.04 
• 7-9, n= 241 deaths, HR: 0.98, 95% CI: 0.84, 1.13 
• Linear, n=1971 deaths, HR: 0.98, 95% CI: 0.96, 

1.01 
• p-trend=0.21 

 
Hu et al, 202035 
 
PCS, Atherosclerosis 
Risk in Communities 
(ARIC) Study 
United States 
 
Analytic N: 12413 
Attrition: 21% 
 
Sex: 55% female 
Race/ethnicity: ~22% 
Black 
SES: ~35% >College; 
~25% >$50,000 
household income 
Alcohol intake: ~59% 
current drinkers  
 

Dietary pattern:  
 
Alternative HEI (AHEI)-
2010 (Chiuve, 2012), 
Alternate Med Diet Score 
(aMED) (Fung, 2005), 
DASH Score (Fung, 2008), 
HEI-2015 (Krebs-Smith, 
2018) 
 
Dietary assessment 
methods: 66-item validated 
FFQ at age 55y and 61y 
 
Outcome assessment 
methods: Calls to 
participants/proxies, local 
hospital discharge records, 
state death records, and 
the National Death Index 

Significant: 
HEI-2015 score at ~55y and risk of ACM over 25y f/u: 
• Q1, n= 1333 deaths, HR: 1.00 
• Q2, n= 1225 deaths, HR: 0.90, 95% CI: 0.83, 0.97 
• Q3, n= 1096 deaths, HR: 0.85, 95% CI: 0.78, 0.92 
• Q4, n= 1063 deaths, HR: 0.87, 95% CI: 0.80, 0.95 
• Q5, n= 1030 deaths, HR: 0.82, 95% CI: 0.75, 0.89 
• p-trend <0.0001 
 
AHEI-2010 score at ~55y and risk of ACM over 25y f/u: 
• Q1, n= 1203 deaths, HR: 1.00 
• Q2, n= 1214 deaths, HR: 0.95, 95% CI: 0.88, 1.03 
• Q3, n= 1148 deaths, HR: 0.92, 95% CI: 0.85, 1.00 
• Q4, n= 1107 deaths, HR: 0.84, 95% CI: 0.78, 0.92 
• Q5, n= 1075 deaths, HR: 0.80, 95% CI: 0.73, 0.87 
• p-trend <0.0001 

 
aMED score at ~55y and risk of ACM over 25y f/u: 
• Q1, n= 1123 deaths, HR: 1.00 
• Q2, n= 1046 deaths, HR: 0.93, 95% CI: 0.86, 1.01 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 

• Did not account 
for key 
confounders: 
Anthropometry 

Higher scores on 
the Healthy Eating 
Index 2015 (HEI-
2015), Alternative 
Healthy Eating 
Index 2010 (AHEI-
2010), Alternate 
Mediterranean Diet 
(aMED), and Dietary 
Approaches to Stop 
Hypertension 
(DASH) score at 
~55y were 
significantly 
associated with 
lower risk of ACM at 
25y f/u. 
 
Funding: NIH; HHS 
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• Q3, n= 1191 deaths, HR: 0.93, 95% CI: 0.86, 1.01 
• Q4, n= 1040 deaths, HR: 0.84, 95% CI: 0.77, 0.91 
• Q5, n= 1347 deaths, HR: 0.76, 95% CI: 0.70, 0.83 
• p-trend <0.0001 
 
DASH score at ~55y and risk of ACM over 25y f/u: 
• Q1, n= 1637 deaths, HR: 1.00 
• Q2, n= 1156 deaths, HR: 0.94, 95% CI: 0.87, 1.02 
• Q3, n= 1221 deaths, HR: 0.96, 95% CI: 0.88, 1.03 
• Q4, n= 729 deaths, HR: 0.93, 95% CI: 0.85, 1.02 
• Q5, n= 1004 deaths, HR: 0.88, 95% CI: 0.80, 0.96 
• p-trend <0.01 

 
When results were stratified by race, results were similar 
for white subjects. Among black subjects, the HEI-2015, 
AHEI-2010 and aMed were similarly associated with risk 
of ACM, but the DASH score was not significantly 
associated with risk of ACM. 
 

Hulsegge et al, 201636 
 
PCS, Doetinchem 
Cohort Study 
Netherlands 
 
Analytic N: 5623 
Attrition: 28% 
 
Sex: 54% female 
Race/ethnicity: NR 
SES: Education: 50% 
low education 
Alcohol intake: 36% 
moderate 

Dietary pattern:  
modified Mediterranean 
Diet Score (mMDS) 
(Trichopoulou, 2005) 
 
Dietary assessment 
methods: 178-item 
validated FFQ at baseline, 
age 46y, and at 5y f/u 
 
Outcome assessment 
methods: Municipal 
population registers 

Significant**:  
** Additional analyses combining mMDS sustained from 
≥5 at baseline and at f/u with beneficial factors vs. 
'unhealthy profile' ref: HR: 0.45, 95% CI: 0.24, 0.83; All 
other combinations were NS 
 
Non-Significant: 
∆ in mMDS adherence and ACM at ~10y f/u: 
• Increased mMDS, ∆ from <5 at baseline to ≥5 at f/u: 

HR: 1.09, 95% CI: 0.73, 1.63  
• Decreased mMDS, ∆ ≥5 at baseline and <5 at f/u: 

HR: 1.19, 95% CI: 0.72, 1.96 
 

* Complete case analysis returned similar results; 
Combined lifestyle scores with increased mMDS and 
(beneficial) factors combined: HR: 0.96, 95% CI: 0.75, 
1.23; NS; or decreased mMDS and (detrimental) factors 
combined: HR: 1.40, 95% CI: 1.12, 1.76; NS 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education; 
Employment, Alcohol: 
Lifestyle score, 
Physical activity: 
Lifestyle score, 
Anthropometry: 
Lifestyle score, 
Smoking: Lifestyle 
score 
 
Other: Hypertension,  
Hypercholesterolemia,  
Diabetes 
 
Limitations: 

Change in 
adherence over 5y 
to the mMDS was 
not significantly 
associated with 
ACM. Greater 
maintained 
adherence to the 
mMDS (≥5 at 
baseline and at f/u 
compared to <5 at 
both) was 
significantly 
associated with 
lower risk of ACM at 
~10y f/u. 
 
Funding: Ministry of 
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• Did not account 
for key 
confounders: 
Race/ethnicity 

Health, Welfare and 
Sport of the 
Netherlands and the 
National Institute for 
Public Health and 
the Environment 

Kaluza et al, 2009 37 
 
PCS,  
Sweden 
 
Analytic N: 40837 
Attrition: 16% 
 
Sex: 0% female 
SES: ~17% university 
education 
 

Dietary pattern:  
Non-recommended Food 
Score (Kant, 2000), 
Recommended Food Score 
(RFS) (Kaluza, 2009) 
 
Dietary assessment 
methods: 96-item validated 
FFQ at age ~59y 
 
Outcome assessment 
methods: Swedish Death 
and Population registers 

Significant: 
RFS score at ~59y and risk of ACM after 7.7y fu:  
• Low (n= 2313 deaths): HR: 1.00 
• Medium (n= 1688 deaths): HR: 0.92, 95% CI: 0.85, 

1.00 
• High (n= 467 deaths): HR: 0.81, 95% CI: 0.71, 0.91 
• p-trend = 0.001 

 
Non-RFS score at ~59y and risk of ACM after 7.7y fu:  
• Low (n= 1739 deaths): HR: 1.00 
• Medium (n= 1532 deaths): HR: 1.04, 95% CI: 0.96, 

1.14 
• High (n= 741 deaths): HR: 1.21, 95% CI: 1.09, 1.34 
• p-trend = 0.001 
 
Non-Significant: N/A 
 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Supplement 
usage, Other: self-
reported health status 
 
Limitations: 

Higher scores on 
the Recommended 
Food Score (RFS) 
at age ~59y were 
significantly 
associated with 
decreased risk of 
ACM after 7.7y of 
f/u. 
Higher scores on 
the Non-
Recommended 
Food Score (Non-
RFS) at age ~59y 
were significantly 
associated with 
increased risk of 
ACM after 7.7y of 
f/u. 
 
Funding: Swedish 
Council for Working 
Life and Social 
Research, Swedish 
Research Council 

Kaluza et al, 201938  
 
PCS,  
Australia 
  

Dietary pattern:  
Adherence to an Anti-
inflammatory diet index 
(AIDI) 
  

Significant: 
AIDI adherence at 60y and ACM at 16y f/u: 
Men and women: 
• Q1, n=7308 deaths, HR: 1.00 
• Q2, n=3540 deaths, HR: 0.93, 95% CI: 0.89, 0.97  
• Q3, n=2717 deaths, HR: 0.89, 95% CI: 0.85, 0.93  

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol, 
Physical activity, 

Higher adherence 
(Q4 vs. Q1 and per-
1 point increase) to 
an anti-inflammatory 
dietary pattern at 
60y was significantly 
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Analytic N: 68273 
Attrition: 23% 
  
Sex: ~48% female 
Race/ethnicity: NR 
SES: 19% university 
education 
Alcohol intake: Wine ~1 
serving/wk; Beer: ~4 
servings/wk 
  

Dietary assessment 
methods: 96-item validated 
FFQ at baseline, age 60y 
  
Foods/Food groups:  
Anti-inflammatory foods 
(servings/d or week): total 
fruits and vegetables; tea; 
coffee; wholegrain bread; 
breakfast cereal, low-fat 
cheese, olive and canola, 
oil; nuts; chocolate; red 
wine; and beer;  
 
Pro-inflammatory foods 
(servings/d or week): 
unprocessed red meat; 
processed red meat; offal; 
chips; soft drinks 
 
Outcome assessment 
methods: Swedish Cause 
of Death Register 

• Q4, n=2523 deaths, HR: 0.82, 95% CI: 0.78, 0.86  
• p-trend <0.001 
• Per 1-point increase, n=16088 deaths, HR: 0.96, 

95% CI: 0.95, 0.97 
• Per 1-point increase and 20th survival, PD: 0.2, 

95% CI: 0.2, 0.3 
  
Men n = 35749 
• Q1, n= 4399 deaths, HR: 1, ref 
• Q2, n= 1879 deaths, HR: 0.89, 95% CI: 0.85, 0.94 
• Q3, n= 1424 deaths, HR: 0.86, 95% CI: 0.81, 0.92  
• Q4, n= 1130 deaths, HR: 0.80, 95% CI: 0.75, 0.86 
• p-trend <0.001 
• Per 1-point increase, n=8832 deaths, HR: 0.95, 

95% CI: 0.94, 0.96 
• Per 1-point increase and 20th survival, PD: 0.2, 

95% CI: 0.1, 0.3; NS 
  
Women n = 32524 
• Q1, n= 2909 deaths, HR: 1, ref 
• Q2, n= 1661 deaths, HR: 0.97, 95% CI: 0.91, 

1.03; NS 
• Q3, n= 1293 deaths, HR: 0.93, 95% CI: 0.87, 0.99 
• Q4, n= 1393 deaths, HR: 0.85, 95% CI: 0.80, 0.91 
• p-trend <0.001 
• Per 1-point increase, n= 7256 deaths, HR: 0.96, 

95% CI: 0.95, 0.98 
• Per 1-point increase and 20th survival, PD: 0.2, 

95% CI: 0.1, 0.3; NS 
  
*Results were stronger in current smokers, although the 
association remained significant in former or never 
smokers (current vs. never was strongest). Adjusting for 
lag-period of f/u did not impact results. 
  
Non-Significant:  
See Q2, women above 

Anthropometry: BMI, 
Smoking 
  
Other: Total energy 
intake, Supplement 
usage, cortisone use, 
History of hypertension, 
hypercholesterolaemia 
  
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

associated with 
lower risk of ACM 
and longer survival 
at 16y f/u. In 
separate analyses 
of men and women, 
the significant 
association 
remained.  
 
Funding: Swedish 
Research Council 
for Health, Working 
Life and Welfare; 
Swedish Research 
Council for 
Environment, 
Agricultural 
Sciences and 
Spatial Planning; 
Swedish Research 
Council; Swedish 
Infrastructure for 
Medical Population-
based Life-course 
Environmental 
Research 
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Kant et al, 200041 
 
PCS, Breast Cancer 
Detection and 
Demonstration Project 
(BCDDP) 
United States 
 
Analytic N: 42254 
Attrition: 18% 
 
Sex: 100% female 
Race/ethnicity: ~87% 
White 
SES: ~89% >12y 
education 
Alcohol intake: ~50% 
drink alcohol   
 

Dietary pattern:  
Recommended Food Score 
(RFS) (Kant, 2000; 
McCullough, 2002) 
 
Dietary assessment 
methods: 62-item, 
validated FFQ at age 61y 
 
Outcome assessment 
methods: Death 
certificates 

Significant: 
RFS adherence [categorical; Q1 vs. Q2, Q3, Q4] at 61y 
and ACM after 5.6y f/u: 
• Q1, n=559 deaths: 1.00 
• Q2, n=621 deaths, HR: 0.82, 95% CI: 0.73, 0.92 
• Q3, n=389 deaths, HR: 0.71, 95% CI: 0.62, 0.81 
• Q4, n=496 deaths, HR: 0.69, 95% CI: 0.61, 0.78 
• X2-trend 35.64, p-trend <0.001 

 
Results were similar when excluding subjects with 
missing covariates, subjects with baseline disease, first 
2y of f/u, first 3y of f/u 

Key confounders 
accounted for: 
Sex: All women, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: history of 
cancer/CVD/type 2 
diabetes, 
postmenopausal 
hormone use 
 
Limitations: 

Higher adherence to 
the Recommended 
Food Score at age 
61y was significantly 
associated with 
lower risk of ACM 
after 5.6y of f/u. 
 
Funding: None 

Kant et al, 200439 
 
PCS, National Health 
Interview Surveys 
(NHIS) 
United States 
 
Analytic N: 10084 
Attrition: 32% 
 
Sex: 59% female 
Race/ethnicity: NR  
SES: 65% income < 
$50K 
Alcohol intake: ~57% 
consume 

Dietary pattern(s):  
Index Analysis: 
Recommended Food and 
Behavior Score (RFBS) 
adherence [9-11, 12-14, 
≥15 vs. 0-8] 
 
Factor/cluster Analysis:  
see Table 5 
 
Dietary assessment 
methods: 60-item validated 
FFQ at baseline, age 60y 
 
Foods/food groups: RFBS 
is a modifed RFS (USDA, 
2000) to include meat 

Significant:  
RFBS, Men and ACM at ~6y f/u:: 
• 0-8, RR: 1 ref   
• 9-11, RR: 0.88, 95% CI: 0.72, 1.08  
• 12-14, RR: 0.84, 95% CI: 0.68, 1.03  
• 15, RR: 0.72, 95% CI: 0.56, 0.92  
• p-trend=0.001  
RFBS, Women and ACM at ~6y f/u: 
• 0-8, RR: 1.0 ref 
• 9-11, RR: 0.95, 95% CI: 0.76, 1.18 
• 12-14, RR: 0.80, 95% CI: 0.64, 1.02 
• 15, RR: 0.80, 95% CI: 0.61, 1.04 
• p-trend=0.04 
 
Sensitivity analyses examining missing/invalid FFQ 
data, age, or early deaths, n=193, in <1y f/u did not 
change results 

Key confounders 
accounted for: 
Sex, Age, SES: 
education, 
Race/ethnicty, 
Anthropometry: BMI, 
Alcohol intake, 
Smoking 
 
Other: Total energy 
intake,  
Supplement use 
 
Limitations: 
Did not account for key 
confounders: Physical 
activity 

Higher adherence 
[15 vs. 0-8] to the 
RFBS score was 
significantly 
associated with 
lower risk of all-
cause mortality after 
~6y f/u in men, but 
the association in 
women was 
attenuated.  
 
Funding: NCI 
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alternates and removal of 
fat from meat or poultry 
skins as desirable 
 
Outcome assessment 
methods: Linkage with 
National Death Index 

 
Non-Significant: see factor analysis data 
 

Kant et al, 200940 
 
PCS, NIH AARP Diet 
and Health Study 
United States 
 
Analytic N: 350886 
Attrition: 43% 
 
Sex: 43% female 
Race/ethnicity: ~92.1% 
Non-Hispanic white, 
~3.6% Non-Hispanic 
Black, ~1.8% Hispanic, 
~1.5% others 
SES: ~39.8% college 
and postgraduate 
Alcohol intake:  median 
~2.8 g/d 
 

Dietary pattern:  
Dietary Behavior Score 
(DBS)   
 
Dietary assessment 
methods: 124-item 
validated FFQ at baseline, 
at about age 62 y 
 
Outcome assessment 
methods: Vital status 
ascertained via Social 
Security Administration's 
Master Death File. 

Significant: 
Higher adherence to Dietary Behavior Score at 62y and 
ACM in men with Q1, n=5884 deaths, RR: 1, ref: 
• Q2, n=4469 deaths, RR: 0.90, 95% CI: 0.86, 0.94 
• Q3, n=3778 deaths, RR: 0.88, 95% CI: 0.85, 0.92 
• Q4, n=2922 deaths, RR: 0.83, 95% CI: 0.79, 0.87 
• Q5, n=2382 deaths, RR: 0.79, 95% CI: 0.75, 0.83 
• p-trend<0.0001 
 
Higher adherence to Dietary Behavior Score at 62y and 
ACM in women with Q1, n=2328 deaths, RR: 1, ref: 
• Q2, n=2101 deaths, RR: 0.90, 95% CI: 0.85, 0.95 
• Q3, n=2119 deaths, RR: 0.87, 95% CI: 0.82, 0.93 
• Q4, n=1924 deaths, RR: 0.80, 95% CI: 0.75, 0.86 
• Q5, n=1931 deaths, RR: 0.75, 95% CI: 0.70, 0.80 
• p-trend<0.0001 
 
Results were similar when assessing those with length 
of f/u <5y or ≥ 5y 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education level, 
Alcohol, Physical 
activity, Anthropometry: 
BMI, Smoking 
 
Other: Total energy 
intake, Hormone use 
 
Limitations: 

Higher adherence to 
Dietary Behavior 
Score was 
significantly 
associated with 
reduced ACM risk in 
both men and 
women over ~10.5y 
f/u. 
 
Funding: NCI; NIH 

Kappeler et al, 2013 42 
 
PCS, Third National 
Health and Nutrition 
Examination Survey 
(NHANES III) 
United States 
 
Analytic N: 17611 

Dietary pattern:  
Healthy Eating Index 
(Kennedy, 1995) 
  
Dietary assessment 
methods: 81-item FFQ at 
baseline, age 40y 
 

Significant: 
HEI score at ~40y and risk of ACM, n=3683, after 22y 
f/u: 
All: 
• HEI <51, Poor: HR: 1.00 
• HEI 51-80, Needs Improvement: HR: 0.90, 95% CI: 

0.75, 1.08 
• HEI >80, Good: HR: 0.77, 95% CI: 0.63, 0.94 
• p-trend = 0.01 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Family history, 

Higher HEI score at 
~40y was 
significantly 
associated with 
reduced risk of ACM 
after 22y f/u in the 
full sample of men 
and women. When 
women and men 
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Attrition: 48% 
 
Sex: 53% female 
Race/ethnicity: ~45% 
men, ~75% women 
White 
SES: ~35% middle 
income 
Alcohol intake: NR 
 

Outcome assessment 
methods: National Death 
Index 

Men: 
• HEI <51, Poor: HR: 1.00 
• HEI 51-80, Needs Improvement: HR: 0.85, 95% CI: 

0.70, 1.04 
• HEI >80, Good: HR: 0.70, 95% CI: 0.52, 0.96 
• p-trend = 0.02 
 
Non-Significant: 
HEI score at ~40y and risk of ACM, n=3683, after 22y 
f/u: 
Women: 
• HEI <51, Poor: HR: 1.00 
• HEI 51-80, Needs Improvement: HR: 1.00, 95% CI: 

0.73, 1.36 
• HEI >80, Good: HR: 0.88, 95% CI: 0.65, 1.20 
• p-trend = 0.29 

Supplement usage, 
Other: history of 
hypertension,  diabetes,  
hypercholesterolemia, 
use of aspirin and 
ibuprofen, hormone 
replacement therapy 
and oral contraceptive 
use 
 
Limitations: 

• Did not account 
for key 
confounders: 
N/A 

were analyzed 
separately, the 
significant 
association was only 
observed in men. 
 
Funding: NR 

Kim et al, 201345 
 
PCS, The Seoul Male 
Cohort Study 
Korea 
 
Analytic N: 12538 
Attrition: 14% 
 
Sex: 0% female 
Race/ethnicity: NR, 
Korean participants 
SES: Education: 53.7% 
≥ college, 46.3% ≤ high 
school 
Alcohol intake: 23.9% 
never, 8.2% former, 
65.3% current 
 

Dietary pattern:  
Healthy Diet Score 
 
Dietary assessment 
methods: Validated FFQ at 
baseline, mean age 47.5y 
 
Outcome assessment 
methods: Mortality 
microdata were collected 
from the National Statistics 
Office. 

Significant: N/A 
 
Non-Significant: 
Healthy Diet Score at 47.5y and risk of ACM:  
• <2 components, n=1016 deaths, HR:1, ref 
• ≥2 components, n=38 deaths, HR: 0.81, 95% CI: 

0.57, 1.14; NS 
 

Healthy Diet Score at 47.5y and incidence of ACM,: 
• <2 components, 3.6% vs. 4.4% alive  
• ≥2 components, 96.4% vs. 95.6%, p=0.21; NS 

Key confounders 
accounted for: 
Sex: All male, Age, 
Race/ethnicity: Korean 
participants, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Family history: 
of CVD, Other: Sleep 
hours,  total cholesterol, 
BP, fasting blood 
 
Limitations: 

• Did not account 
for key 
confounders: 
N/A 

• Baseline FFQ 

The inverse 
association between 
higher Healthy diet 
score (≥2 vs. <2) 
and ACM was not 
significant. 
 
Funding: National 
R&D Program for 
Cancer Control, 
Ministry of Health & 
Welfare, Republic of 
Korea 
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Study and Participant 
Characteristics 
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and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

was not 
consistent with 
then AHA's 
healthy diet 
definition. 

• Insufficient 
information 
about the 
standard ideal 
healthy diet 
associated with 
CVD mortality 
in the Korean 
population. 

Kim et al, 201844 
 
PCS, National Health 
and Nutrition 
Examination Survey 
(NHANES III) 
United States 
 
Analytic N: 11879 
Attrition: 31% 
 
Sex: 52.7% female 
Race/ethnicity: ~75% 
Non-Hispanic white, 
~10% Non-Hispanic 
black, ~6.3% Mexican 
American, ~8.7% other 
SES: ~23% less than 
high school, ~33.3% 
high school, ~43% more 
than high school; 
Federal Poverty Level: 
~17.7% <130%, ~45% 

Dietary pattern:  
Healthy plant-based diet 
index [hPDI], Less healthy 
[unhealthy] plant-based diet 
index [uPDI], Plant-based 
Diet Index (PDI) 
 
Dietary assessment 
methods: 81-item FFQ 
(non-validated) and 24 h 
recall at mean age 41.3 y 
 
Outcome assessment 
methods: Vital status 
tracked through the 
National Center for Health 
Statistics and linked with 
NHANES III data 

Significant: 
Dietary indices by 10 unit increase at 41y and ACM over 
19y f/u: 
• hPDI: 

o Overall, n=1518 deaths, ≥ median: HR: 
0.95, 95% CI: 0.91, 0.98 

o Women: ≥ median, n=726 deaths, HR: 0.94, 
95% CI: 0.88, 0.99 

 
Non-Significant: 
Dietary indices by 10 unit increase at 41y and ACM over 
19y f/u: 
• PDI: 

o Overall, n=2228 deaths, HR: 1.01, 95% CI: 
0.98, 1.03 

o Men, n=1258 deaths, HR: 1.04, 95% CI: 
0.99, 1.07 

o Women, n=970 deaths, HR: 0.98, 95% CI: 
0.95, 1.00 

• hPDI: 
o Overall: < median, n=710 deaths, HR: 1.04, 

95% CI: 0.97, 1.12 
o Men:  

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
education, federal 
poverty level, marital 
status, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Other: 
Margarine intake,  
baseline HTN, serum 
cholesterol, eGFR,  
menopause 
 
Limitations: 

• Did not account 
for key 
confounders: 
N/A 

There were no 
significant 
associations 
between a 10 unit 
increase for the 
plant-based diet 
index (PDI), and the 
unhealthy plant-
based diet index 
(uPDI) the overall 
sample or sex-
specific analyses.  
 
Higher adherence to 
the healthy plant-
based index (hPDI) 
was signficantly 
associated with a 
slight decrease in 
risk of ACM in the 
overall sample and 
women with a 
median or higher 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

130-350%, ~37% 
>350% 
Alcohol intake: mean 
intake ~5.7 times/mo 
 

 < median, n=466 deaths, HR: 1.01, 
95% CI: 0.92, 1.10 

 ≥ median, n=792 deaths, HR: 0.95, 
95% CI: 0.89, 1.01 

o Women: <median, n=244 deaths, HR: 1.09, 
95% CI: 0.98, 1.19 

• uPDI: 
o Overall, n=2228 deaths, HR: 1.00, 95% CI: 

0.98, 1.04 
o Men, n=1258 deaths, HR: 1.01, 95% CI: 

0.98, 1.06 
o Women, n=970 deaths, HR: 1.01, 95% CI: 

0.98, 1.05 

hPDI score. 
 
Funding: NIDDK; 
Johns Hopkins 
Bloomberg School 
of Public Health 

Kim et al, 201943 AHA 
 
PCS, Atherosclerosis 
Risk in Communities 
(ARIC) 
United States 
 
Analytic N: 12168 
Attrition: 23% 
 
Sex: ~56% female 
Race/ethnicity: ~27% 
black  
SES: ~77.8% high 
school graduate 
Alcohol intake: mean 
~43 g/wk 
 

Dietary pattern:  
Healthy plant-based diet 
index [hPDI] (Kim, 2018), 
Less healthy [unhealthy] 
plant-based diet index 
[uPDI] (Kim, 2018), 
Provegetarian Diet Index, 
Plant-based Diet Index 
(PDI) (Kim, 2018) 
 
Dietary assessment 
methods: 66-item validated 
FFQ at baseline (mean age 
54 y) and at visit 3 (~6 y 
post-baseline) 
 
Outcome assessment 
methods: National Death 
Index 

Significant: 
PDI index at ~54-60y and ACM (n=5436) over 25y f/u: 
• Q1, HR: 1.00 
• Q2, HR: 0.89, 95% CI: 0.83, 0.97 
• Q3, HR: 0.82, 95% CI: 0.76, 0.89 
• Q4, HR: 0.82, 95% CI: 0.75, 0.89 
• Q5, HR: 0.76, 95% CI: 0.69, 0.83  
• p-trend<0.001 
 
hPDI index at ~54-60y and ACM (n=5436) over 25y f/u:  
• Q1, HR: 1.00 
• Q1, Q2, HR: 0.99, 95% CI: 0.91, 1.07, NS 
• Q3, HR: 0.99, 95% CI: 0.91, 1.08, NS 
• Q4, HR: 0.93, 95% CI: 0.85, 1.02, NS 
• Q5, HR: 0.91, 95% CI: 0.83, 1.00  
• p-trend=0.03 
 
Provegetarian diet index at ~54-60y and ACM (n=5436) 
over 25 y f/u: 
• Q1, HR: 1.00 
• Q2, HR: 0.92, 95% CI: 0.85, 0.99 
• Q3, HR: 0.89, 95% CI: 0.82, 0.97 
• Q4, HR: 0.84, 95% CI: 0.77, 0.91 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Margarine 
intake,  cholesterol, 
diabetes,  hypertension, 
lipid-lowering med use, 
baseline kidney 
function 
 
Limitations: 

• Did not account 
for key 
confounders: 
N/A  

• Dietary intake  
may not reflect 

Higher adherence to 
the overall plant-
based diet index 
(PDI), the healthy 
plant-based diet 
index (hDPI), and 
the provegetarian 
diet index at 54-60y 
were each 
significantly 
associated with 
lower mortality over 
~25y f/u.  
 
There were no 
significant 
associations 
between the 
unhealthy plant-
based diet index 
(uPDI) and ACM, as 
well as the lower 
quintiles of the hDPI 
and ACM. 
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Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

• Q5, HR: 0.82, 95% CI: 0.76, 0.89 
• p-trend<0.001 
 
Non-Significant: 
uPDI index at ~54-60y and ACM over 25y f/u: 
• Q1, HR: 1.00 
• Q2, HR: 1.04, 95% CI: 0.96, 1.12, NS 
• Q3, HR: 0.97, 95% CI: 0.89, 1.05, NS 
• Q4, HR: 1.01, 95% CI: 0.93, 1.10, NS 
• Q5, HR: 1.02, 95% CI: 0.94, 1.11, NS 
• p-trend=0.67 

the modern 
food supply 

• BMI incorrectly 
reported by 
authors 

 
Funding: NIH: 
NHLBI; HHS 

Knoops et al, 200446 
 
PCS, Healthy Ageing: a 
Longitudinal study in 
Europe (HALE): Survey 
in Europe on Nutrition 
and the Elderly: a 
Concerned Action 
(SENECA) and Finland, 
Italy, the Netherlands, 
Elderly (FINE) cohorts 
Belgium, Denmark, 
Finland, France, Greece, 
Hungary, Italy, 
Netherlands, Portugal, 
Spain, Switzerland 
 
Analytic N: 2339 
Attrition: 52% 
 
Sex: 36% female 
Race/ethnicity: NR; 
~50% Northern Europe 
SES: ~8y education 
Alcohol intake:  71.3% 

Dietary pattern:  
modified MDS (mMDS)  
  
Dietary assessment 
methods: Diet history from 
trained dietitian, at age: 
~75y 
 
Outcome assessment 
methods: Vital status 

Significant: 
mMDS adherence and ACM over 10y f/u: HR: 0.77, 
95% CI: 0.68, 0.88 
 
Sensitivity analyses excluding early deaths in 2y f/u: HR: 
0.77, 95% CI: 0.67, 0.89 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity: 
Adjusted for and 
examined as an 
exposre, 
Anthropometry, 
Smoking: Adjusted for 
and examined as an 
exposure 
 
Other: Total energy 
intake: Components 
adjusted, Other: Study 
population 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

Adherence to a 
modified 
Mediterranean 
dietary pattern 
(mMDS ≥ 4) at 
mean age ~75 years 
was associated with 
lower ACM over 10 
y f/u. 
 
Funding: European 
Union 
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Summary of 
findings 

Knoops et al, 200647 
 
PCS, Healthy Ageing: a 
Longitudinal study in 
Europe (HALE) Survey 
in Europe on Nutrition 
and the Elderly: a 
Concerned Action 
(SENECA) and Finland, 
Italy, the Netherlands, 
Elderly (FINE) cohorts 
Belgium, Denmark, 
Finland, France, Greece, 
Italy, Netherlands, 
Portugal, Spain, 
Switzerland 
 
Analytic N: 3117 
Attrition: 36% 
 
Sex: 33% female 
SES: ~8y education 
Alcohol intake:  71.3% 
 

Dietary pattern:  
Modified Mediterranean 
Diet Score [(MDS) modified 
from Trichopoulou, 2003), 
Mediterranean Adequacy 
Index (MAI) (Fidanza, 
2004)  
 
Dietary assessment 
methods: Diet history from 
trained dietitian at age: 
~73y (70-90y) 
 
Outcome assessment 
methods: NR 

Significant: 
Modified MDS and risk of ACM after 10y f/u: 
• All subjects: HR: 0.82, 95% CI: 0.75, 0.91, p<0.05 
• Northern European: HR: 0.83, 95% CI: 0.74, 0.93, 

p<0.05 
• Southern European: HR: 0.88, 95% CI: 0.78, 0.98, 

p<0.05 
 
Modified MDS without alcohol and risk of ACM after 10y 
f/u: 
• All subjects: HR: 0.78, 95% CI: 0.71, 0.87, p<0.05 

  
MAI and risk of all cause mortality after 10y f/u: 
• All subjects: HR: 0.83, 95% CI: 0.75, 0.92, p<0.05 
• Northern European: HR: 0.79, 95% CI: 0.74, 0.85, 

p<0.05 
  

MAI without alcohol and risk of ACM after 10y f/u: 
• All subjects: HR: 0.87, 95% CI: 0.79, 0.97, p<0.05 
• Northern European: HR: 0.83, 95% CI: 0.74, 0.92, 

p<0.05 
 

Similar results were obtained in analyses excluding 
subjects (n=977) with chronic diseases at baseline or 
early deaths <2y f/u  
 
Non-Significant: 
Modified MDS without alcohol at 73y and risk of ACM 
after 10y f/u: 
• Northern European: HR: 0.89, 95% CI: 0.77, 1.02, 

p=NS 
• Southern European: HR: 0.92, 95% CI: 0.84, 1.02, 

p=NS 
 
MAI at 73y and risk of ACM after 10y f/u 
• Southern European: HR: 0.96, 95% CI: 0.86, 1.08, 

p=NS 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Chronic disease 
at baseline, study 
center 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

In all subjects, 
higher modified 
Mediterranean Diet 
Score (MDS) and 
modified 
Mediterranean 
Adequacy Index 
(MDI) adherence at 
73y were 
significantly 
associated with 
lower risk of all 
cause mortality after 
10y of f/u. 
 
 
In northern and 
southern Europe 
separately, all diet 
scores were also 
inversely associated 
with mortality, but 
only the MDS was 
significantly related 
to mortality in 
northern and 
southern 
Europe, and the MAI 
and MAI without 
alcohol in northern 
Europe. The 
association between 
the MAI and 
mortality was 
stronger in northern 
than in southern 
Europe. 
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MAI without alcohol at 73y and risk of ACM after 10y f/u 
• Southern European: HR: 0.97, 95% CI: 0.86, 1.10, 

p=NS 

 
Funding: European 
Union 

Kurotani et al, 201648 
 
PCS, Japan Public 
Health Center based 
prospective study 
Japan 
 
Analytic N: 79594 
Attrition: 43% 
 
Sex: 46% female 
Race/ethnicity: NR 
SES: 16.8% Occupation 
(agriculture, forestry, 
fishery) 
Alcohol intake: 34.1% ≥1 
d/wk 
 

Dietary pattern:  
Japanese Food Guide 
Score, Modified Japanese 
Food Guide Score  
 
Dietary assessment 
methods: 147-item 
validated FFQ at baseline, 
~51y 
 
Outcome assessment 
methods: Residential 
registry 

Significant: 
Japanese Food Guide Score at 51y and ACM over 15y 
f/u:  
• Q1, n=3497 deaths, HR: 1.00 
• Q2, n=2463 deaths, HR: 0.92, 95%CI: 0.87, 0.97 
• Q3, n=2470 deaths, HR: 0.88, 95%CI: 0.83, 0.93 
• Q4, n=1753 deaths, HR: 0.85, 95%CI: 0.79, 0.91 
• p-trend<0.001 

 
Japanese Food Guide Score (per 10 point increment) 
at51y and ACM over 15y f/u: 
• HR: 0.93, 95%CI: 0.91, 0.95 
 
Modified Japanese Food Guide Score 51y and ACM 
over median f/u 15 y: 
• Q1, n=3364 deaths, HR: 1.00 
• Q2, n=2731 deaths, HR: 0.93, 95%CI: 0.89, 0.98 
• Q3, n=2260 deaths, HR: 0.84, 95%CI: 0.79, 0.89 
• Q4, n=1828 deaths, HR: 0.82, 95%CI: 0.77, 0.88 
• p-trend<0.001 

 
Modified Japanese Food Guide Score continuous by 10 
point increment at age 51.0 y and ACM over median f/u 
15 y: 
• HR: 0.93, 95%CI: 0.91, 0.95 
 
Sensitivity analyses: 
• Excluding early deaths <3y f/u (n=1031) had no 

effect on associations.  
• Excluding those with Hx of HTN, diabetes, or 

dyslipidemia (n=20080) strengthened the 
association between the Japanese Food Guide 
Score and ACM with Q1 ref: Q4: HR: 0.82, 95%CI: 

Key confounders 
accounted for: 
Sex, Age, SES 
(occupation), Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Other: Hx of 
HTN, diabetes, and 
dyslipidemia, coffee 
consumption, green tea 
consumption 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity: 
though subjects 
were Japanese 

• FFQ adapted 
for usage with 
created scoring 
system 

Higher adherence to 
both the Japanese 
Food Guide and the 
modified Japanese 
food guide at 51y 
was significantly 
associated with 
lower ACM over ~15 
y f/u. 
 
Funding: National 
Cancer Centre 
research and 
development fund; 
Ministry of Health, 
Labour and Welfare 
of Japan; Practical 
Research Project for 
Life-Style related 
Diseases; National 
Centre for Global 
Health and Medicine 



 

104  

Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

0.75, 0.89, and the modified Japanese Food Guide 
score and ACM with Q1  ref: Q4: HR: 0.80, 95% CI: 
0.73, 0.87.  

 
Non-Significant: N/A 

Kurotani et al, 201949 
 
PCS, Japan Public 
Health center-based 
Prospective Study 
(JPHC) 
Japan 
 
Analytic N: 61267 
Attrition: 56% 
 
Sex: 54.3% female 
Race/ethnicity: NR, 
Japanese 
SES: range of area 
deprivation index: 165.8-
983.3; Occupation 
(agriculture, forestry and 
fishery): 20.3% 
Alcohol intake: ≥ 1 d/wk: 
30.1% 
 

Dietary pattern:  
Japanese Food Guide, 
according to Japanese 
Areal Deprivation Index 
(ADI) tertiles 
 
Dietary assessment 
methods: 147-item 
validated FFQ at baseline 
(5y f/u for this study) at age 
51.1y 
 
Outcome assessment 
methods: Residency and 
vital status of participants 
determined using the 
residential registry. 

Significant: 
Low diet quality [< median Japanese Food Guide] and 
ACM at ~17y f/u:  
• T1 ADI, HR: 1.00 ref 
• T2 ADI, HR: 1.17, 95% CI: 1.08, 1.27 
• T3 ADI, HR: 1.19, 95% CI: 1.08, 1.32 
• Across ADI tertiles: p-trend=0.03 

 
Non-Significant: 
High diet quality [≥ median Japanese Food Guide] and 
ACM at ~17y f/u:  
• T1 ADI: HR: 1.09, 95% CI: 0.999, 1.19 
• T2 ADI: HR: 1.01, 95% CI: 0.93, 1.10 
• T3 ADI: HR: 1.05, 95% CI: 0.96, 1.16 
• Across ADI tertiles: p-trend=0.92 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: design, 
SES: ADI, study area,  
population density,  
occupation,  living 
status, Physical activity, 
Anthropometry, 
Smoking 
 
Other: Hx of diabetes, 
Hx of HTN, Hx of 
dislipidemia, coffee 
intake, green tea intake 
 
Limitations: 

• Did not account 
for key 
confounders: 
Alcohol 

• Metropolitan 
areas 
excluded; 
misclassificatio
n as a result of 
being unable to 
consider 
emigration 

Low adherence (< 
median) to the 
Japanese Food 
Guide by ADI tertile 
was associated with 
increased ACM risk 
at mean f/u of 17y. 
High diet quality was 
not significantly 
associated with 
ACM regardless of 
ADI. 
 
Funding: National 
Cancer Center 
Research and 
Development Fund; 
Grant-in-Aid for 
Cancer Research 
from the Ministry of 
Health, Labour and 
Welfare of Japan; 
Japan Agency for 
Medical Research 
and Development 

Lagiou et al, 200650 
 
PCS, Scandinavian 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 

Significant:  
(see below) 
 

Key confounders 
accounted for: 

Adherence to 
Mediterranean diet 
in women age 30-
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Women’s Lifestyle and 
Health Cohort 
Sweden 
 
Analytic N: 42237 
Attrition: 14% 
 
Sex: 100% female 
Race/ethnicity: NR 
SES:  Education: 30% 0-
10y, 39% 11-13y, 31% 
>13y 
Alcohol intake: 75% <5 
g/d, 25% 5-25 g/d, <1% 
>25 g/d 
 

 
Dietary assessment 
methods: 80-item validated 
FFQ at baseline, age 30-
49y 
 
Outcome assessment 
methods: Swedish 
nationwide health registers  

Non-Significant: 
By age, MDS adherence [per 2-unit increase] at 30-49y 
and ACM over ~12y f/u: 

• <40 y, n=173 deaths, HR: 1.09, 95% CI: 0.90, 
1.32; NS  

• ≥ 40y, n=399 deaths, HR: 0.87, 95% CI: 0.76, 
0.98; p-interaction=0.056 

 
MDS adherence [per 2-unit increase] at 30-49y and 
ACM over ~12y f/u, n=572 deaths, HR: 0.93, 95% CI: 
0.83, 1.03; p-trend=0.18; NS 
 
MDS adherence [categorical] at 30-49y and ACM over 
~12y f/u: 
low (0-3), n=217 deaths, HR: 1.00 

• middle (4-5), n=245 deaths/, HR: 0.93, 95% CI: 
0.78, 1.13; NS 

• high (6-9), n=110 deaths, HR: 0.85, 95% CI: 
0.67, 1.08; NS 

Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry: Height; 
BMI, Smoking 
 
Other: Total energy 
intake, Intake of non-
MDS components: 
potato,  egg, PUFA, 
sweet and sugar,  and 
non-alcoholic beverage 
 
Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity, 
Alcohol: NR or 
adjusted for 

40y was not 
significantly 
associated with 
ACM over 12y f/u. In 
sub-group analyses 
by age, higher 
adherence to the 
Mediterranean diet 
per 2-unit increase 
in women age ≥ 40 
years was 
associated with a 
statistically 
significant reduction 
in ACM over 12y f/u. 
 
Funding: Swedish 
Cancer Society and 
the Swedish 
Research Council 
 

Lasheras et al, 200051 
 
PCS,  
Spain 
 
Analytic N: 161 Attrition: 
0% 
 
Sex: 70% female 
Race/ethnicity: NR 
SES:  Education: 55% 
none, 27% 
technical/secondary, 
19% university 
Alcohol intake: ~9g in 
<80y; ~6g in ≥ 80y 

Dietary pattern:  
Modified Mediterranean 
Diet Score [(MDS), 
modified from Trichopolou, 
2003 
 
Dietary assessment 
methods: FFQ via trained 
dietitians at baseline, at age 
~80y 
 
Outcome assessment 
methods: Institutions 
communicated mortality 
data to study personnel 

Significant: 
MDS adherence [per-unit increase] at 80y and ACM 
over ~9.5y f/u,  
• < 80y, n=74, HR: 0.69, 95% CI: 0.43, 0.93; p=0.03  
• ≥ 80y, n=87, HR: 1.24, 95% CI: 0.60, 2.53; p=0.55; 

NS 
  
Non-Significant: 
MDS adherence at ≥ 80y, NS (see above) 

Key confounders 
accounted for: 
Sex, Age, Alcohol: Part 
of dietary pattern, 
Physical activity, 
Anthropometry, 
Smoking: Design (non-
smokers) 
 
Other: Total energy 
intake, total MDS,  
albumin concentration,  
self-assessment of 
health,  and dieting for 
chronic condition 
 

Higher adherence to 
a modified 
Mediterranean at 
80y was associated 
with a statistically 
significant reduction 
in ACM over ~9.5y 
f/u. The association 
in those ≥ 80y was 
in the opposite 
direction (i.e., 
increased mortality 
risk) with a wide 
confidence interval 
and did not reach 
significance. 
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Study Limitations 

Summary of 
findings 

 Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity, 
SES: 
Insitutionalized 

• Inconsistent 
sample sizes 
for descriptive 
data on dietary 
pattern; 
Funding NR;  

• Adjustment for 
total MDS and 
dieting for 
chronic 
conditions 

 
Funding: NR 

Lassale et al, 201652 
 
PCS, European 
Prospective 
Investigation into Cancer 
and Nutrition (EPIC) 
Denmark, France, 
Germany, Greece, Italy, 
Netherlands, Norway, 
Spain, Sweden, United 
Kingdom 
 
Analytic N: 451256 
Attrition: 13% 
 
Sex: 71% female 
SES: 30% primary 
education, 25% college 
or more 

Dietary pattern:  
DASH Score (Fung, 2008), 
Mediterranean-style Dietary 
Pattern Score (MSDPS) 
(Rumawas, 2009), Relative 
Mediterranean diet score 
(rMED) (Buckland, 2009 
and 2011), Diet Quality 
Index-International (DQI-I) 
(Kim, 2003), HEI-2010, 
MDS (Trichopolou, 2003), 
Healthy Nordic Food Index 
[HNFI], Healthy Lifestyle 
Index-Diet (HLI-diet) 
 
Dietary assessment 
methods: Validated, 
country-specific dietary 
questionnaires, ~age  ~51y 

Significant: 
MDS and risk of ACM, n=24994 deaths, at 10y f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.90, 95% CI: 0.86, 0.94 
• Q3: HR: 0.84, 95% CI: 0.81, 0.88 
• Q4: HR: 0.79, 95% CI: 0.76, 0.83 
• Q5: HR: 0.91, 95% CI: 0.90, 0.93 
• p-trend <0.0001 

 
rMED score and risk of ACM, n=24994 deaths, at 10y 
f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.87, 95% CI: 0.83, 0.91 
• Q3: HR: 0.81, 95% CI: 0.77, 0.84 
• Q4: HR: 0.77, 95% CI: 0.73, 0.81 
• Q5: HR: 0.89, 95% CI: 0.88, 0.91 
• p-trend <0.0001 

 
MSDPS and risk of ACM, n=24994 deaths, at 10y f/u: 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Other: dietary 
score at baseline, study 
center 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher scores on 
the Mediterranean 
Diet Scale, relative 
Mediterranean diet 
score (rMED), 
Mediterranean Style 
Dietary Pattern 
Score (MSDPS), 
Diet Quality Index–
International (DQI-I), 
Healthy Nordic Food 
Index (HNFI), 
Healthy Eating 
Index 2010 (HEI-
2010), Dietary 
Approaches to Stop 
Hypertension 
(DASH), and 
Healthy Lifestyle 
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Characteristics 
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and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Alcohol intake:   
 

 
Outcome assessment 
methods: NR; Due to 
differences across 
participating centers in time 
to reporting the causes of 
deaths, f/u length was 
truncated at the date when 
80% of causes were known 
(~10y) 

• Q1: HR: 1.00 
• Q2: HR: 0.92, 95% CI: 0.89, 0.96 
• Q3: HR: 0.88, 95% CI: 0.84, 0.92 
• Q4: HR: 0.80, 95% CI: 0.76, 0.84 
• Q5: HR: 0.92, 95% CI: 0.90, 0.93 
• p-trend <0.0001 

 
DQI-I score and risk of ACM, n=24994 deaths, at 10y 
f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.89, 95% CI: 0.85, 0.93 
• Q3: HR: 0.81, 95% CI: 0.77, 0.85 
• Q4: HR: 0.75, 95% CI: 0.72, 0.79 
• Q5: HR: 0.90, 95% CI: 0.88, 0.91 
• -p-trend <0.0001 

 
HNFI score and risk of ACM, n=24994 deaths, at 10y f/u 
• Q1: HR: 1.00 
• Q2: HR: 0.94, 95% CI: 0.90, 0.98 
• Q3: HR: 0.87, 95% CI: 0.83, 0.91 
• Q4: HR: 0.83, 95% CI: 0.79, 0.87 
• Q5: HR: 0.93, 95% CI: 0.92, 0.95 
• p-trend <0.0001 

 
HEI-2010 score and risk of ACM, n=24994 deaths, at 
10y f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.89, 95% CI: 0.85, 0.93 

Index-Diet (HLI-diet) 
at ~51y were 
significantly 
associated with 
decreased risk of 
ACM after 10y f/u. 
 
Funding: European 
Commission and the 
International Agency 
for Research on 
Cancer, Danish 
Cancer Society…vi 

                                            
vi Additional funding sources reported in Lassale et al, 2016 are: Ligue Contre le Cancer, Institut Gustave Roussy, Mutuelle Générale de l’Education 
Nationale, Institut National de la Santé et de la Recherche Médicale  ; German Cancer Aid, German Cancer Research Center, Federal Ministry of 
Education and Research, Deutsche Krebshilfe, Deutsches Krebsforschungszentrum and Federal Ministry of Education and Research; the Hellenic Health 
Foundation; Associazione Italiana per la Ricerca sul Cancro-AIRC-Italy and National Research Council; Dutch Ministry of Public Health, Welfare and 
Sports, Netherlands Cancer Registry, LK Research Funds, Dutch Prevention Funds, Dutch ZON [Zorg Onderzoek Nederland], World Cancer Research 
Fund, Statistics Netherlands; Health Research Fund [Spain]; Swedish Cancer Society, Swedish Research Council and County Councils of Skåne and 
Västerbotten; Cancer Research UK, Medical Research Council 
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Summary of 
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• Q3: HR: 0.84, 95% CI: 0.80, 0.88 
• Q4: HR: 0.82, 95% CI: 0.78, 0.86 
• Q5: HR: 0.91, 95% CI: 0.90, 0.93 
• p-trend = 0.0004 

 
DASH score and risk of ACM, n=24994 deaths, at 10y 
f/u 
• Q1: HR: 1.00 
• Q2: HR: 0.90, 95% CI: 0.87, 0.94 
• Q3: HR: 0.85, 95% CI: 0.81, 0.89 
• Q4: HR: 0.82, 95% CI: 0.78, 0.86 
• Q5: HR: 0.92, 95% CI: 0.90, 0.93 
• p-trend <0.0001 

 
HLI-Diet score and risk of ACM, n=24994 deaths, at 10y 
f/u 
• Q1: HR: 1.00 
• Q2: HR: 0.91, 95% CI: 0.88, 0.96 
• Q3: HR: 0.86, 95% CI: 0.83, 0.90 
• Q4: HR: 0.83, 95% CI: 0.79, 0.87 
• Q5: HR: 0.93, 95% CI: 0.92, 0.95 
• p-trend <0.0001 
 
Non-Significant: N/A 

Lim et al, 201853 
 
PCS, Health Examinees 
(HEXA) Study 
Korea 
 
Analytic N: 134541 
Attrition: 21% 
 
Sex: 66.4% female 
Race/ethnicity: NR 

Dietary pattern:  
Diet Quality Index for 
Koreans (DQI-K) (original 
Patterson, 1994; modified 
Lim, 2018) 
 
Dietary assessment 
methods: 106-item 
validated FFQ at baseline, 
age ~53 y 
 

Significant: 
DQI-K at ~53y and ACM at ~7y f/u:  
• Higher diet quality, 0-4, n=1888 deaths, HR: 1 ref  
• Poorer diet quality, 5-9, n=277 deaths, HR: 1.23, 

95% CI: 1.06, 1.43  
• Per-unit increase, n=2165 deaths,: HR: 1.06, 95% 

CI: 1.02, 1.11 
 

Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: Design,  
Korean participants, 
SES: Income, Alcohol, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake 
 

Poor diet quality 
(higher DQI-K 
scores) at ~53y was 
significantly 
associated with an 
increased risk of 
ACM over mean f/u 
of 6.6y. 
 
Funding: National 
Genome Research 
Institute; Korea 
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Characteristics 
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and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

SES: 59.5% Income ≥  
2000000 won; 25.2% 
college or above 
Alcohol intake: 48.3% 
ever drinkers 
 

Outcome assessment 
methods: Mortality data 
were obtained from 
Statistics Korea 

Limitations: 
Did not account for key 
confounders: Physical 
activity 

Center for Disease 
Control and 
Prevention; Seoul 
National University 
Hospital 
 

Limongi et al, 201754 
 
PCS, Italian Longitudinal 
Study on Aging (ILSA) 
Italy 
 
Analytic N: 2665 
Attrition: 53%) 
 
Sex: ~43% female 
Race/ethnicity: NR 
SES:  Education: ~71% 
<5y; Married: ~60% 
Alcohol intake: median 
0.13 L/d 
 

Dietary pattern:  
Mediterranean Score 
(Goulet, 2003) 
 
Dietary assessment 
methods: 49-item non-
validated FFQ age: ~73y 
 
Outcome assessment 
methods: Death 
certificates 

Significant: 
MD adherence [categorical; tertiles] at 73y and ACM at 
~4y f/u 
• T1: HR: 1.00 
• T2: data NR 
• T3, HR:0.62, 95% CI: 0.42, 0.92 
• p=0.0324 
 
MD adherence [categorical; tertiles] at 73y and ACM at 
~8y f/u*: 
• T1: HR: 1.00 
• T2: HR: 0.72, 95% CI: 0.54, 0.97 
• T3: HR: 0.66, 95% CI: 0.49, 0.90 
• p<0.01 
 
*Excluding those with CVD or diabetes at baseline 
yielded similar results. 
 
MD adherence [categorical; tertiles] at 73y and 
incidence of ACM at 7y f/u: 
• T1: n=740 alive, n=316 deaths (ref) 
• T2: n=619 alive, n=189 deaths  
• T3: n=652 alive, n=150 deaths 
• p<0.0001 

  
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Anthropometry: BMI 
 
Other: Diabetes,  
myocardial infarction,  
disability in 1+ ADL,  
Mini-mental state exam 
score, geriatric 
depression scale score 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity: NR, 
SES: NS, Alcohol: did 
not differ at baseline, 
Physical activity: NR, 
Smoking: did not differ 
at baseline 

Higher adherence  
to the 
Mediterranean diet 
at 73y was 
associated with a 
statistically 
significant reduction 
in ACM over mean 
4-7.1y f/u. 
 
Funding: Italian 
National Research 
Council, the Biology 
of Aging Strategic 
Project and the 
Ministero della 
Sanità, through the 
program 
Epidemiology of the 
Elderly of the Istituto 
Superiore di Sanità 
and the Estimates of 
Health Needs of the 
Elderly Special 
Programme of the 
Tuscany Region 

Liu et al, 201955 
 
PCS, Geisinger Rural 
Aging Study 
United States 

Dietary pattern:  
Dietary Screening Tool 
(DST) 
 

Significant: 
DST score at ~84y and risk of ACM after 8y f/u: 
• Low, n=485/957, HR: 1.00 
• Moderate, n=371/830, HR: 0.93, 95% CI: 0.81, 1.07  
• High, n=75/213, HR: 0.76, 95% CI: 0.59, 0.97 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, 
Anthropometry, 

Higher DST score at 
age ~84y was 
associated with 
lower risk of ACM 
after 8y f/u. 



 

110  

Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 
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Summary of 
findings 

 
Analytic N: 1990 
Attrition: 49%) 
 
Sex: 59% female 
Race/ethnicity: 99% 
White 
SES: NR 
Alcohol intake: NR 
 

Dietary assessment 
methods: 25-item DST 
survey questionnaire at 
baseline, ~84y 
 
Outcome assessment 
methods: Electronic 
medical records and Social 
Security 
Death Index 

• p-trend =0.04 
 
Results were similar when excluding individuals with 
Charlson index score >5 at baseline, self-reported oral 
problems, or died within 2y f/u or 4y f/u. 
 
Non-Significant: N/A 
 

Smoking 
 
Other: Dentition, Other: 
self- or proxy-reporting,  
living arrangement, 
Charlson index score 
 
Limitations: 
• Did not account for 

key confounders: 
SES, Alcohol, 
Physical activity 

• Dietary Screening 
Tool items may be 
less comparable to 
other 
indices/scores 

 
Funding: USDA 

Loprinzi et al, 201856 
 
PCS, National Health 
and Nutrition 
Examination Survey 
(NHANES) 
United States 
 
Analytic N: 1369 
Attrition: 29%) 
 
Sex: ~62% female 
Race/ethnicity: ~79% 
Non-Hispanic White, 
~9% Non-Hispanic 
Black, ~4% Mexican 
American, ~8% Other  
SES: NR 
Alcohol intake: NR   
 

Dietary pattern:  
AHEI-2005 
 
Dietary assessment 
methods: 2, 24-hr recalls, 
validated, at baseline, age 
~60y 
 
Outcome assessment 
methods: National Death 
Index 

Significant: 
AHEI-2005 at ~60y and risk of ACM, n=1369, after 5-8y 
f/u: 
• AHEI, 1 unit increase: HR: 0.97, 95% CI: 0.96, 0.99; 

p=0.004 
• Meeting dietary guidelines vs. not: HR: 0.60, 95% 

CI: 0.38, 0.97, p=0.03 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Other: C-
reactive protein,  
cholesterol medication,  
hypertension,  diabetes 
 
Limitations: 
Did not account for key 
confounders: N/A 
 

In adults with 
mobility limitations, 
higher scores on the 
AHEI-2005 at ~60y 
were associated 
with significantly 
lower risk of ACM 
after 5-8y of f/u. 
 
Funding: None 
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Mai et al, 200557 
 
PCS, Breast Cancer 
Detection and 
Demonstration Project 
(BCDDP) 
United States 
 
Analytic N: 42254 
Attrition: 31%) 
 
Sex: 100% female 
Race/ethnicity: ~87% 
White 
SES: ~89% >12y 
education 
Alcohol intake: ~50% 
drink alcohol   
 

Dietary pattern:  
Recommended Food Score 
(RFS) (Kant, 2000) 
 
Dietary assessment 
methods: 62-item, 
validated FFQ at age 61y 
 
Outcome assessment 
methods: Death 
certificates 

Significant: 
RFS adherence [categorical] at 61y and ACM after 9.5y 
f/u: 
• Q1, n=941 deaths: HR: 1.00 ref 
• Q2, n=1092 deaths, HR: 0.87, 95% CI: 0.80, 0.95 
• Q3, n=718 deaths, HR: 0.78, 95% CI: 0.71, 0.86 
• Q4, n=973 deaths, HR: 0.80, 95% CI: 0.73, 0.88 
• p for trend <0.001 

Key confounders 
accounted for: 
Sex, Age: Didn't differ 
between groups, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: history of 
cancer,  heart disease,  
or diabetes; 
postmenopausal 
hormone use 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher adherence to 
the Recommended 
Food Score at age 
61y was significantly 
associated with 
lower risk of ACM 
after 9.5y of f/u. 
 
Funding: NR 

Martinez-Gomez et al, 
201358 
 
PCS, NR 
Spain 
 
Analytic N: 3465 
Attrition: 14%) 
 
Sex: 56.0% female 
Race/ethnicity: NR 
SES: Educational 
Attainment: 51.6% no 
education, 35.3% 
primary, 13.2% 
secondary or higher 

Dietary pattern:  
Healthy Diet Score 
(Martinez-Gomez, 2013) 
 
Dietary assessment 
methods: 14-item validated 
FFQ at baseline, mean age 
71.8 y  
 
Outcome assessment 
methods: Mortality was 
determined through the 
National Death Index 

Significant: 
Adherence to healthy diet score at 71.8y and ACM with 
Score < median, n=695 deaths, HR: 1, ref: 
Score ≥ Median, n=549 deaths, HR: 0.79, 95% CI: 0.79, 
0.89 
 
Non-Significant: N/A 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: Design - 
Spanish participants, 
SES: Education,  
Occupation, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
WC, Smoking 
 
Other: systolic blood 
pressure, 
hypercholesterolemia, 
CHD, stroke, diabetes, 
hip fracture, cancer, 
sleep duration, 
interation with friends 

Greater adherence 
to the Healthy Diet 
Score was 
significantly 
associated with a 
reduction in ACM 
risk. 
 
Funding: FIS; Plan 
Nacional sobre 
Drogas; Cátedra 
UAM de 
Epidemiología y 
Control del Riesgo 
Cardiovascular 
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Alcohol intake: mean 
14.6 g/d; 12.1% former 
drinkers 
 

 
Limitations: 
• Did not account for 

key confounders: 
N/A  

• Diet score was 
dichotomized, 
which is simplified 
and may result in 
misclassification. 

Martinez-Gonzalez et 
al, 201259 
 
PCS, Seguimiento 
Universidad de Navarra 
(SUN) Project 
Spain 
 
Analytic N: 15535 
Attrition: 23%) 
 
Sex: 60% female 
Race/ethnicity: NR 
SES: Education: ~5y 
university  
Alcohol intake: NR 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
 
Dietary assessment 
methods: 136-item 
validated FFQ at baseline, 
mean age 38y, and every 
2y thereafter 
 
Outcome assessment 
methods: Active f/u, next 
of kin, professional 
associations, and postal 
system confirmed by death 
certificates, medical 
records, and/or National 
Death Index 

Significant: 
MDS adherence [categorical] at 38y and ACM at mean 
6.8y f/u: 
• Low, n=19 deaths, HR: 1, ref 
• Moderate, n=74 deaths, HR: 0.58, 95% CI: 0.34, 

0.99 
• High, n=32 deaths, HR: 0.38, 95% CI: 0.21, 0.70 
 
MDS adherence [per-unit increase] at 38y and ACM at 
mean 6.8yy f/u:  
• HR: 0.72, 95% CI: 0.58, 0.91; p-trend=0.006 
 
*Excluding early deaths in first 2y; n=15,535; n=95 
deaths, HR: 0.74, 95% CI: 0.57, 0.96; p= 0.02 
 
*Main results remained significant in all additional 
sensitivity analyses, with exception to attenuation in 
analyses of women-only and cancer-deaths only  
 
Non-Significant:  
Sensitivity analyses: 
• Including only women, n= 9264, n=37 deaths, HR: 

0.83, 95% CI: 0.53, 1.29; p=0.41; NS 
• Including only cancer deaths, n=15,535; n= 48 

deaths, HR: 1.03, 95% CI: 0.73, 1.45; p=0.88; NS 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, hours per day 
spent watching 
television (continuous), 
history of depression, 
baseline hypertension, 
baseline 
hypercholesterolemia 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• Limited 
generalizability due 
to university 
education of entire 
sample 

Higher adherence to 
Mediterranean diet 
[moderate or high 
vs. low and per-unit 
increase] was 
significantly 
associated with 
lower risk of ACM at 
mean ~7y f/u. 
 
Funding: Instituto 
De Salud Carlos III, 
Official Agency of 
the Spanish 
Government for 
biomedical 
research, the 
Navarra Regional 
Government, and 
the University of 
Navarra 
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Martinez-Gonzalez et 
al, 201460 
 
PCS, PREDIMED 
Spain 
 
Analytic N: 7216 
Attrition: 3% 
 
Sex: 57% female 
Race/ethnicity: NR 
SES: Education: 22% > 
primary 
Alcohol intake: NR 
 

Dietary pattern:  
Provegetarian Diet Index 
 
Dietary assessment 
methods: 137-item 
validated FFQ at age 67y 
 
Outcome assessment 
methods: Basis of clinical 
records, death certificate, 
and linkage to the National 
Death Index 

Significant: 
'provegetarian FP' adherence [categorical] at 67y and 
ACM at 4.8y f/u, with very low <30, n=44 deaths ref 
• low 30-34, n= 97 deaths, HR: 0.71, 95% CI: 0.50, 

1.02; NS 
• moderate 35-39, n=118 deaths, HR: 0.68, 95% CI: 

0.48, 0.96;  
• high 40+, n= deaths, n=64 deaths, HR: 0.59, 95% 

CI: 0.40, 0.88; p-trend=0.027 
 

'provegetarian FP' adherence [categorical, quintiles] at 
67y and ACM at 4.8y f/u, with Q1, <33, n=44 deaths, 
2951 person-years, ref 
• Q2, 33-35, n= 80 deaths, HR: 0.98, 95% CI: 0.72, 

1.32; NS 
• Q3, 36-37, n= 51 deaths, HR: 0.81, 95% CI: 0.57, 

1.14; NS 
• Q4, 38-40, n= 50 deaths, HR: 0.70, 95% CI: 0.49, 

0.99 
• Q5, >40, n= 46 deaths, HR: 0.66, 95% CI: 0.46, 

0.96; p-trend=0.006 
 

'provegetarian FP' adherence [categorical, yearly 
updated] at 67y and ACM at 4.8y f/u, with very low <30, 
n=42 deaths, ref 
• low 30-34, n= 2055, n=96 deaths, RR: 0.76, 95% 

CI: 0.53, 1.10; NS 
• moderate 35-39, n=2761, n=125 deaths, RR: 0.79, 

95% CI: 0.55, 1.13; NS 
• high 40+, n= 1731, n=60 deaths, RR: 0.59, 95% CI: 

0.39, 0.89; p-trend=0.028 
 
*Inclusion of eggs and dairy products in the score did 
not attenuate the main results 
 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 
activity, Smoking 
 
Other: Total energy 
intake, Other: 
intervention group 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity, 
Anthropometry 

• Secondary analysis 
from PREDIMED 
trial subject to 
randomization 
issues 

Highest compared 
to lowest categories 
of adherence to 
'provegetarian FP' at 
67y were 
significantly 
associated with 
lower risk of ACM at 
4.8y f/u in 
individuals at high-
risk for 
cardiovascular 
disease. 
 
Funding: 
Biomedical 
Research of the 
Spanish 
Government, 
Instituto de Salud 
Carlos III  
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*Sensitivity analyses based on absolute servings, with 
low <4, n=3763, n=184 deaths, 15964 person-years, 
HR: 1 ref 

• Moderate 4, n=1904, n=81 deaths, HR: 0.85, 
95% CI: 0.65, 1.11; NS 

• High >4, n=1549, n=58 deaths, HR: 0.70, 95% 
CI: 0.51, 0.95 

 
Non-Significant: (see above) 

McCullough et al, 
201161 
 
PCS, Cancer Prevention 
Study II (CPS-II) 
Nutrition Cohort 
United States 
 
Analytic N: 111966 
Attrition: 39% 
 
Sex: 54.7% female 
Race/ethnicity: 97.7% 
white 
SES: 42.3% college 
graduate 
Alcohol intake: 38.4% 
nondrinker, 61.6% 
drinker, 12.5 g/d among 
drinkers 
 

Dietary pattern:  
Healthy Diet Score based 
on American Cancer 
Society 
 
Dietary assessment 
methods: 68-item validated 
FFQ at baseline, mean age 
62.7y 
 
Outcome assessment 
methods: Vital status was 
determined through linkage 
with the National Death 
Index 

Significant: 
In men, healthy diet score and ACM:  
• <3 score, n=2544 deaths, RR: 1, ref 
• 3 5 score, n=3327 deaths, RR: 0.90, 95% CI: 0.86, 

0.95 
• 6+ score, n=4498 deaths, RR: 0.89, 95% CI: 0.84, 

0.93 
• p-trend<0.0001 
•  
In women, higher adherence to healthy diet score and 
ACM 
• <3 score, n=1398 deaths, RR: 1, ref  
• 3 -5 score, n=2171 deaths, RR: 0.91, 95% CI: 0.85, 

0.98 
• 6+ score, n=3044 deaths, RR: 0.85, 95% CI: 0.79, 

0.90 
• p-trend<0.0001 

 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: 98% 
white, SES: education, 
Alcohol, Physical 
activity, Anthropometry: 
BMI, Smoking 
 
Other: N/A 
 
Limitations: 
Did not account for key 
confounders: N/A  
 
Sample may be less 
generalizable 

Higher adherence to 
the healthy diet 
score is significantly 
associated with a 
reduced ACM risk in 
both men and 
women. 
 
Funding: American 
Cancer Society 

McNaughton et al, 
201262 
 
PCS, British Diet and 
Nutrition Survey 
United Kingdom 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopoulou, 
2003), Recommended 
Food Score (RFS) (Kant, 
2000), Healthy Diet Score 
(Maynard, 2005)  

Significant: 
MDS score at ~76y and risk of ACM at 14y f/u: 
• Q1, n= 337 deaths: HR: 1.00 
• Q2, n= 230 deaths: HR: 1.04, 95% CI: 0.85, 1.27 
• Q3, n= 194 deaths: HR: 0.77, 95% CI: 0.61, 0.97 
• Q4, n= 211 deaths: HR: 0.78, 95% CI: 0.62, 0.98 
• p-trend = 0.006 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 

Higher scores on 
the Recommended 
Food Score (RFS) 
and the 
Mediterranean Diet 
Score (MDS) at age 
76y were associated 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Analytic N: 972 Attrition: 
55% 
 
Sex: ~47% female 
SES: ~50% non-manual 
social class 
Alcohol intake: ~7 g/d  

 
Dietary assessment 
methods: 4-d weighed 
food record at ~76y 
 
Outcome assessment 
methods: National Health 
Service administrative 
mortality data 

 
RFS score at ~76y and risk of ACM at 14y f/u: 
• Q1, n= 371 deaths: HR: 1.00 
• Q2, n= 224 deaths: HR: 0.90, 95% CI: 0.74, 1.10 
• Q3, n= 190 deaths: HR: 0.76, 95% CI: 0.61, 0.96 
• Q4, n= 187 deaths: HR: 0.67, 95% CI: 0.52, 0.86 
• p-trend = 0.001 

 
RFS-median score at ~76y and risk of ACM at 14y f/u: 
• Q1, n= 278 deaths: HR: 1.00 
• Q2, n= 319 deaths: HR: 0.78, 95% CI: 0.64, 0.94 
• Q3, n= 203 deaths: HR: 0.85, 95% CI: 0.68, 1.07 
• Q4, n= 172 deaths: HR: 0.63, 95% CI: 0.48, 0.83 
• p-trend = 0.003 
 
Non-Significant: 
HDS at ~76y and risk of ACM at 14y f/u: 
• Q1, n= 348 deaths: HR: 1.00 
• Q2, n= 230 deaths: HR: 1.10, 95% CI: 0.90, 1.35 
• Q3, n= 190 deaths: HR: 0.98, 95% CI: 0.79, 1.22 
• Q4, n= 204 deaths: HR: 0.99, 95% CI: 0.79, 1.24 
• p-trend = 0.8 

Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

with lower risk of 
ACM after 14y of f/u. 
Healthy Diet Score 
(HDS) and ACM 
were not 
significantly 
associated. 
 
Funding: 
Department of 
Health and the 
Ministry of 
Agriculture, 
Fisheries and Food 

Menotti et al, 201764 
 
PCS, Seven Countries 
Study 
Croatia, Finland, 
Greece, Italy, Japan, 
Netherlands, Serbia, 
United States 
 
Analytic N: 12696 
Attrition: 1% 
 
Sex: 0% female 
Race/ethnicity: NR 
SES: 18% high SES 

Dietary pattern:  
Mediterranean Adequacy 
Index (MAI) (Fidanza, 2004; 
Menotti, 2012)  
 
Dietary assessment 
methods: Weighed food 
records or surveys at age 
40-59y   
 
Outcome assessment 
methods: Vital status via 
f/u 

Significant: 
lnMAI adherence was correlated with death rates over 
50y f/u, r= -0.62, p<0.05 
 
lnMAI adherence was correlated with death rates over 
50y f/u, using 25y rates, r=0.98, p NR 
 
lnMAI adherence was correlated with death rates over 
50y f/u, using 45y rates, r=0.99, p NR 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES 
 
Other: N/A 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity, 
Alcohol, Physical 
activity, 
Anthropometry, 
Smoking 

Higher adherence to 
the Mediterranean 
Adequacy Index 
was significantly 
associated with 
lower risk of ACM 
over 50 year f/u. 
 
Funding: NR 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Alcohol intake:  
 

• Duration of f/u time 
varied across 
cohorts; Baseline 
dietary data only 
collected in sub-
samples of each 
cohort, therefore, 
ecological analysis 
required 

Menotti et al, 2012124  
 
PCS, Seven Countries 
Study 
Italy 
 
Analytic N: 1139 
Attrition: 33% 
 
Sex: 0% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: NR 
 

Dietary pattern:  
Mediterranean Adequacy 
Index (MAI) (Fidanza, 
2004)  
 
Dietary assessment 
methods: Dietary history 
administered by dietitians, 
validated, at baseline, 
mean age: 55y  
 
Outcome assessment 
methods: Death 
certificates, hospital and 
medical records, interviews 
with physicians, relatives, 
or other witnesses 

Significant: 
lnMAI adherence [continuous per-unit] and ACM,  
• 20y f/u, HR: 0.74, 95% CI: 0.55, 0.99 
• 40y f/u, HR: 0.79, 95% CI: 0.64, 0.97 
 
*Excluding those with CHD events in 5y of f/u did not 
impact magnitude of results (p=0.516 vs. p=0.504) 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, Alcohol: Part 
of dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Other: systolic 
blood pressure,  serum 
cholesterol, 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity, SES 

Higher adherence to 
Mediterranean 
Adequacy Index 
per-unit was 
significantly 
associated with 
lower risk of ACM at 
20 and at 40 year 
f/u. 
 
Funding: None 

Michels & Wolk, 200265 
 
PCS, Mammography 
Screening Cohort 
Sweden 
 
Analytic N: 59038 
Attrition: 11% 
 
Sex: 100% female 

Dietary pattern:  
Non-recommended Food 
Score (Kant, 2000), 
Recommended Food Score 
(RFS) (Kant, 2000; 
McCullough, 2002) 
 
Dietary assessment 
methods: 60-item validated 
FFQ at ~53y 
 

Significant: 
RFS score at ~53y and risk of ACM after 9.9y fu:  
• Q1 , n= 500 deaths, HR: 1.00 
• Q2 , n= 906 deaths, HR: 0.79, 95% CI: 0.70, 0.88 
• Q3 , n= 1036 deaths, HR: 0.71, 95% CI: 0.63, 0.80 
• Q4 , n= 947 deaths, HR: 0.64, 95% CI: 0.57, 0.72 
• Q5 , n= 321 deaths, HR: 0.58, 95% CI: 0.50, 0.68 
• p-trend<0.0001 
 
Non-Significant:  
Non-RFS score at ~53y and risk of ACM after 9.9y fu:  

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Anthropometry 
 
Other: Total energy 
intake, Other: number 
of children, age at first 
birth,  simultaneous 
adjustment for 
RFS/NRFS 

Higher scores on 
the Recommended 
Food Score (RFS) 
at age ~53y were 
associated with 
decreased risk of 
ACM after 9.9y of 
f/u. 
Scores on the Non-
Recommended 
Food Score (Non-
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Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

SES: ~11% >10y 
education; ~76% 
married or living with 
partner 
Anthropometry: 25 
kg/m2 BMI 

Outcome assessment 
methods: Swedish Death 
Register 

• Q1 , n= 578 deaths, HR: 1.00 
• Q2 , n= 896 deaths, HR: 1.00, 95% CI: 0.90, 1.11 
• Q3 , n= 1236 deaths, HR: 0.98, 95% CI: 0.88, 1.09 
• Q4 , n= 859 deaths, HR: 0.98, 95% CI: 0.87, 1.11 
• Q5 , n= 141 deaths, HR: 1.07, 95% CI: 0.88, 1.31 
• p-trend=0.92 
 
Results were the same when the first 5 years of follow-
up were excluded. 

 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity, Physical 
activity, Smoking 

RFS) at age ~59y 
were not associated 
with risk of ACM 
after 9.9y of f/u. 
 
Funding: NIH 

Mitrou et al, 200766 
 
PCS, NIH-AARP Study 
(NIH-AARP) 
United States 
 
Analytic N: 380296 
Attrition: 38% 
 
Sex: 44% female 
Race/ethnicity: 91% 
White, 4% Black, 4% 
Other 
SES: Education: 5% 
<high school, 19% high 
school, 33% some 
college, 40% 
college/postgraduate; 
Marital status: 65% 
married, 34% not 
married 
Alcohol intake: ~7g 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003), 
traditional Med Diet Score 
(tMED) (modified, 
alternative MDS of Fung, 
2005) 
 
Dietary assessment 
methods: 124-item 
validated FFQ at baseline, 
median age 62y 
  
Outcome assessment 
methods: Social Security 
Administration Death 
Master 
File; Linkage with the 
National Death Index 

Significant: 
In men, tMED adherence [categorical] at 62y and ACM 
over ~10y f/u: 
• 0-3, n= 7616 deaths, HR: 1, ref 
• 4-5, n= 6903 deaths, HR: 0.91, 95% CI: 0.88, 0.94; 
• 6-9, n= 3607 deaths, HR: 0.79, 95% CI: 0.76, 0.83; 

p-trend<0.001 
• Sub-group results remained similar among men who 

never smoked 
 
In women, tMED adherence [categorical] at 62y and 
ACM over ~10y f/u:  
• 0-3, n= 4073 deaths, HR: 1, ref 
• 4-5, n= 3891 deaths, HR: 0.89, 95% CI: 0.85, 0.93; 
• 6-9, n= 1709 deaths, HR: 0.80, 95% CI: 0.75, 0.85; 

p-trend<0.001 
• Sub-group results remained similar among women 

who never smoked 
 
MDS adherence [categorical, high vs. low] and ACM 
over ~10y f/u,  
• Men, HR: 0.79, 95% CI, 0.76, 0.82 
• Women, HR: 0.84, 95% CI, 0.79, 0.89 
 
*Sex-specific analyses stratified by smoking and BMI 
showed tMED and ACM were significantly, inversely 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education; Marital 
status, Alcohol: Part of 
dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking: stratification; 
dose and time 
 
Other: Total energy 
intake, Other: 
Menopausal hormone 
therapy in women only 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher tMED and 
MDS scores at 62y 
were associated 
with significantly 
lower risk of ACM 
after 10y f/u. 
 
Funding: NIH; NCI 



 

118  
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Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

associated in all sub-groups, except never smokers with 
BMI ≥ 25 
 
Non-Significant:  
Among men who never smoked, 4-5 vs. 0-3 NS (see 
above) 

Mokhtari et al, 201967 
 
PCS, Golestan Cohort 
Study (GCS) 
Iran 
 
Analytic N: 48633 
Attrition: 3% 
 
Sex: 58% female 
Race/ethnicity: NR, 
Iranian 
SES: Wealth score, 
~25% per quartile 
Alcohol intake: 3.4% 
alcohol ever used 
 

Dietary pattern:  
DASH Score (Fung, 2008) 
 
Dietary assessment 
methods: 150-item 
validated FFQ at baseline, 
age 52y 
  
Outcome assessment 
methods: Yearly phone 
call or home visit, confirmed 
by physician visits and 
medical records 

Significant: 
Total Sample: 
DASH Score at 52y and ACM over 10.6y f/u: 
• DS 9-20: HR: 1.00 
• DS 21-25, HR: 0.94, 95% CI: 0.88, 1.00, NS 
• DS 26-30, HR: 0.87, 95% CI: 0.81, 0.94  
• DS 31-39, HR: 0.86, 95% CI: 0.75, 0.98 
• p-trend=<0.001 
 
Women: 
DASH Score at 52y and ACM over 10.6y f/u: 
• DS 9-20, n=579 deaths: HR: 1.00 
• DS 21-25, n=1418 deaths, HR: 0.92, 95% CI: 0.84, 

1.02, NS 
• DS 26-30, n=845 deaths, HR: 0.86, 95% CI: 0.77, 

0.97  
• DS 31-39, n=161 deaths, HR: 0.90, 95% CI: 0.75, 

0.99 
• p-trend=0.034 
 
Men: 
DASH Score at 52y and ACM over 10.6y f/u: 
• DS 9-20, n=819 deaths: HR: 1.00 
• DS 21-25, n=1795 deaths, HR: 0.94, 95% CI: 0.86, 

1.02, NS 
• DS 26-30, n=990 deaths, HR: 0.87, 95% CI: 0.79, 

0.96  
• DS 31-39, n=156 deaths, HR: 0.82, 95% CI: 0.68, 

0.98 
• p-trend=0.003 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: all 
Iranian, SES, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Opium use, Hx 
of diabetes, HTN 
 
Limitations: 
Did not account for key 
confounders: Alcohol 

Higher adherence to 
the DASH Score at 
52y was significantly 
associated with a 
reduced risk of ACM 
after 10.6y f/u in 
men, women, and 
pooled analyses. 
 
Funding: Digestive 
Disease Research 
Center  
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Muller et al, 201668 
 
PCS, EPIC 
Denmark, France, 
Germany, Greece, Italy, 
Netherlands, Norway, 
Spain, Sweden, United 
Kingdom 
 
Analytic N: 264906 
Attrition: 49% 
 
Sex: 71% female 
Alcohol intake: 0 (12%), 
0-0.5 (30%), 0.5-1 
(16%), 1-2 (19%), 2-6 
(20%), >5 (3%) drinks/d   
 

Dietary pattern:  
WCRF/AICR (Diet only) 
Score  
 
Dietary assessment 
methods: Validated, 
country-specific dietary 
questionnaires, age: ~51y 
(35-70y) 
 
Outcome assessment 
methods: Record linkages 
with cancer registries, 
boards of health and death 
indices, or through active 
f/u 

Significant: 
WCRF/AICR (diet only) score at ~51y and risk of death 
before 70y: 
• Unhealthy, n=NR, HR: 1.00 
• Moderately unhealthy, n=NR, HR: 0.88, 95% CI 

0.83, 0.93 
• Moderately healthy, n=NR, HR: 0.81, 95% CI 0.76, 

0.87 
• Healthy, n=NR, HR: 0.87, 95% CI: 0.72, 0.83 
• p for trend = NR 
 
Results were similar when analyses were conducted 
separately for men and women. 

Key confounders 
accounted for: 
Sex, Age, Alcohol, 
Physical activity, 
Anthropometry, 
Smoking 
 
Other: Other: Blood 
pressure 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity, SES 

Higher WCRF/AICR 
(diet only) scores at 
~51y were 
associated with 
lower risk of death 
before age 70y. 
 
Funding: French 
Social Affairs & 
Health Ministry, 
Cancer Council 
Australia, National 
Institute of Health 
Research of UKvii 
(see additional 
reported funding 
sources in footnote) 
 

Mursu et al, 201369 
 
PCS, Iowa Women’s 
Health Study 
United States 
 
Analytic N: 29634 
Attrition: 29% 
 
Sex: 100% female 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (Chiuve, 2012), A 
priori diet quality score 
(Mursu, 2013) 
 
Dietary assessment 
methods: 127-item 
validated FFQ at baseline, 
age 61y, and at 18y f/u 
 

Significant: 
AHEI-2010 score at 61y and risk of ACM after 20y f/u: 
• Q1, n=2797, HR: 1.00 
• Q2, n=2631, HR: 0.98, 95% CI: 0.92, 1.03 
• Q3, n=2534, HR: 0.90, 95% CI: 0.85, 0.95 
• Q4, n=2281, HR: 0.82, 95% CI: 0.77, 0.87 
• p for trend <0.0001 
 
AHEI-2010 score per SD increase at 61y and risk of 
ACM after 20y f/u: HR: 0.92, 95% CI: 0.91, 0.94, p=NR 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: place of 
residence, high blood 

Higher AHEI-2010 
score and "a priori 
diet quality score" at 
age 61 were 
associated with 
reduced risk of ACM 
after 20y f/u. 
 
Funding: NIH, 
Academy of Finland, 
Finnish Cultural 

                                            
vii Additional funding sources reported by Muller, 2016 included: European Commission  and the International Agency for Research on Cancer, Danish Cancer 
Society; Ligue Contre le Cancer, Institut Gustave Roussy, Mutuelle Générale de l’Education Nationale, Institut National de la Santé et de la Recherche 
Médicale; German Cancer Aid, German Cancer Research Center , Federal Ministry of Education and Research , Deutsche Krebshilfe, Deutsches 
Krebsforschungszentrum and Federal Ministry of Education and Research; the Hellenic Health Foundation; Associazione Italiana per la Ricerca sul Cancro-
AIRC-Italy and National Research Council; Dutch Ministry of Public Health, Welfare and Sports, Netherlands Cancer Registry, LK Research Funds, Dutch 
Prevention Funds, Dutch Zorg Onderzoek Nederland, World Cancer Research Fund, Statistics Netherlands; Health Research Fund [Spain]; Swedish Cancer 
Society, Swedish Research Council and County Councils of Skåne and Västerbotten; Cancer Research UK, Medical Research Council  
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Race/ethnicity: 99% 
White 
SES: ~40% >high school 
Alcohol intake: NR 
 

Outcome assessment 
methods: State Health 
Registry of Iowa or National 
Death 
Index 

 
“A priori diet quality score” (categorical, Q1, Q2, Q3, Q4) 
at 61y and risk of ACM after 20y f/u: 
• Q1, n=2785, HR: 1.00 
• Q2, n=2889, HR: 0.93, 95% CI: 0.88, 0.98 
• Q3, n=2225, HR: 0.87, 95% CI: 0.82, 0.92 
• Q4, n=2444, HR: 0.80, 95% CI: 0.76, 0.85 
• p for trend <0.0001 
 
“A priori diet quality score” per SD increase at 61y and 
risk of ACM after 20y f/u: HR: 0.92, 95% CI: 0.90, 0.94, 
p=NR 
 
*Results were similar when diet at 79y and risk of ACM 
after 20y f/u was examined. 

pressure, hormone 
replacement therapy 
 
Limitations: 
Did not account for key 
confounders: N/A 

Foundation, 
Fulbright Program 

Nakamura et al, 200970 
 
PCS, National Integrated 
Project for Prospective 
Observation of Non-
Communicable Diseases 
and its Trends in the 
Aged 
Japan 
 
Analytic N: 9086 
Attrition: 14% 
Sex: 55.8% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake:  21.3% 
daily drinkers, 34.8% 
occasional drinking 
 

Dietary pattern:  
Reduced-Salt Japanese 
Diet Score (Nakamura, 
2009)  
 
Dietary assessment 
methods: 31-item non-
validated survey at 
baseline, mean age 50.6 y 
 
Outcome assessment 
methods: Deaths were 
confirmed through the 
National Vital Statistics 
records. 

Significant: 
Reduced-Salt Japanese Diet Score [categorical, Score 
0-2, 3, 4-7] at age 50.6y and ACM over 19 y f/u  
• Score 0-2, n=556 deaths, HR: 1, ref 
• Score 3, n=634 deaths, HR: 0.92, 95% CI: 0.83, 

1.04, NS 
• Score 4-7, n=633 deaths, HR: 0.78, 95% CI: 0.70, 

0.88 
• p-trend<0.0001 
 
Non-Significant: N/A 
 
Similar results were obtained in sensitivity analyses 
stratified by age or sex for ACM. 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: all 
Japanese, 
Anthropometry: BMI, 
Smoking 
 
Other: Other: HTN,  
Diabetes 
 
Limitations: 
• Did not account for 

key confounders: 
SES, Alcohol, 
Physical activity 

• Did not collect 
enough data to 
report energy or 
total dietary intake 

Higher adherence to 
the Reduced-Salt 
Japanese diet score 
(Scores 4-7 vs. 
Scores 0-2) was 
significantly 
associated with 
decreased risk of 
ACM after 19 years 
f/u. 
 
Funding: Research 
Grant for 
Cardiovascular 
Diseases from the 
Ministry of Health, 
Labour and Welfare 
and a Health and 
Labour Sciences 
Research Grant, 
Japan 
[Comprehensive 
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Research on Aging 
and Health] and by 
the Japan Society 
for the Promotion of 
Science Invitation 
Fellowship 
Programmes for 
Research 

Neelakantan et al, 
201871 
 
PCS, Singapore 
Chinese Heath Study 
(SCHS) 
Singapore  
 
Analytic N: 57078 
Attrition: 10%) 
 
Sex: ~55% female 
Race/ethnicity: 100% 
Hokkein or Cantonese 
SES: ~30% with higher 
education 
Alcohol intake: ~20% 
alchohol consumers 
 

Dietary pattern:  
Alternate Med Diet Score 
(aMED) (Fung, 2005), 
DASH Score (Fung, 2008), 
Alternative HEI (AHEI) 
(Chiuve, 2012) 
 
Dietary assessment 
methods: 165-item 
validated FFQ at age 56y 
 
 
Outcome assessment 
methods: National registry 
of births and deaths in 
Singapore 

Significant: 
AHEI score at 56y [categorical] and risk of ACM after 
17y f/u: 
• Q1, n=3521 deaths, HR: 1.00 
• Q2, n=3265 deaths, HR: 0.93, 95% CI: 0.88, 0.98 
• Q3, n=3055 deaths, HR: 0.89, 95% CI: 0.85, 0.93 
• Q4, n=2864 deaths, HR: 0.86, 95% CI: 0.82, 0.90 
• Q5, n=2557 deaths, HR: 0.82, 95% CI: 0.78, 0.86 
• p-trend<0.001 
aMED score at 56y [categorical] and risk of ACM after 
17y f/u: 
• Q1, n=3866 deaths, HR: 1.00 
• Q2, n=3352 deaths, HR: 0.96, 95% CI: 0.92, 1.01 
• Q3, n=3252 deaths, HR: 0.93, 95% CI: 0.89, 0.98 
• Q4, n=2496 deaths, HR: 0.88, 95% CI: 0.83, 0.92 
• Q5, n=2296 deaths, HR: 0.80, 95% CI: 0.76, 0.85 
• p-trend<0.001 
DASH score at 56y [categorical] and risk of ACM after 
17y f/u: 
• Q1, n=2418 deaths, HR: 1.00 
• Q2, n=3710 deaths, HR: 0.91, 95% CI: 0.86, 0.96 
• Q3, n=2849 deaths, HR: 0.87, 95% CI: 0.82, 0.92 
• Q4, n=3460 deaths, HR: 0.85, 95% CI: 0.80, 0.89 
• Q5, n=2825 deaths, HR: 0.80, 95% CI: 0.75, 0.84 
• p-trend<0.001 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry: 
NS between groups at 
baseline, Smoking 
 
Other: Total energy 
intake, Other: Sleep 
duration,  history of 
diabetes mellitus,  
history of hypertension 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher aHEI, aMED, 
and DASH score 
adherence at age 
56y were associated 
with reduced risk of 
ACM after 17y f/u. 
 
Funding: NIH; 
National Medical 
Research Council, 
Singapore 

Nilsson et al, 201272 
 
PCS, Va¨sterbotten 

Dietary pattern:  
Sami diet score  
 

Significant: 
Sami diet score at 49y and risk of ACM at 10y f/u: 
• Men, n=1460, HR: 1.04, 95% CI: 1.01, 1.07, 

Key confounders 
accounted for: 

Higher Sami diet 
score at 49y was 
significantly 
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Characteristics 
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and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Intervention Program 
(VIP) cohort 
Sweden 
 
Analytic N: 77319 
Attrition: 32% 
 
Sex: 51% female 
SES: ~75% no post 
secondary education 
Alcohol intake: ~4.8g/d 
men, ~1.9 g/d women  
 

Dietary assessment 
methods: 84-item, 65-item 
validated FFQs at ~49y 
 
Outcome assessment 
methods: Swedish national 
cause-of-death registry. 

p=0.018 
• Men, low metabolic risk, n=721, HR: 1.04, 95% CI: 

1.01, 1.07. p=0.018 
• Men, low PAL, n=868, HR: 1.05, 95% CI: 1.01, 1.09, 

p=0.019 
• Women, high PAL, n=372, HR: 1.06, 95% CI: 1.00, 

1.13, p=0.050 
 

Non-Significant: 
Sami diet score at 49y and risk of ACM at 10y f/u: 
• Women, n=923, HR: 1.03, 95% CI: 0.99, 1.07, 

p=0.130 
• Men, high metabolic risk, n=739, HR: 1.02, 95% CI: 

0.97, 1.06, p=0.455 
• Women, low metabolic risk, n=521, HR: 1.02, 95% 

CI: 0.97, 1.08, p=0.350 
• Women, high metabolic risk, n=402, HR: 1.03, 95% 

CI: 0.97, 1.10, p=0.262 
• Men, high PAL, n=592, HR: 1.03, 95% CI: 0.98, 

1.08, p=0.216 
• Women, low PAL, n=551, HR: 1.01, 95% CI: 0.96, 

1.06, p=0.702 

Sex, Age, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

associated with 
increased risk of 
ACM at 10y f/u in 
men, men with low 
metabolic risk, men 
with low PAL, and 
women with high 
PAL. 
 
Sami diet score at 
49y was not 
significantly 
associated with 
increased risk of 
ACM at 10y f/u in 
women, men at high 
metabolic risk, 
women at low and 
high metabolic risk, 
men with high PAL, 
and women with low 
PAL. 
 
Funding: 
HELGA/Nordforsk, 
the Joint Committee 
of Northern Sweden 
Healthcare Region,  
a¨sterbotten County 
Council, and The 
Swedish Research 
Council, The 
Swedish Council for 
Working Life and 
Social Research 
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Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

Oba et al, 200973 
 
PCS, Takayama Study 
Japan 
 
Analytic N: 29079 
Attrition: 21%) 
 
Sex: 54.1% female 
Race/ethnicity:  NR 
SES: 82.7% currently 
married; 55.5% 
education 12 years or 
longer 
Alcohol intake: NR  
 

Dietary pattern:  
Japanese Food Guide 
Spinning Top Score (Oba, 
2009) 
 
Dietary assessment 
methods: 169-item 
validated FFQ at baseline, 
age 54.6 y 
  
Outcome assessment 
methods: Office of the 
National Vital Statistics. 

Significant: 
In women, Japanese Food Guide Spinning Top 
adherence (categorical) at 55y and ACM over ~7y f/u: 
Q1, n=240 deaths, HR: 1.00 

• Q2, n=227 deaths, HR: 0.87, 95% CI: 0.73, 1.05 
NS 

• Q3, n=221 deaths, HR: 0.86, 95% CI: 0.72, 1.04 
NS 

• Q4, n=211 deaths, HR: 0.78, 95% CI: 0.65, 0.94 
• p-trend=0.01 

 
Non-Significant: 
Japanese Food Guide Spinning Top adherence in men 
(categorical) at  55y and ACM over 7y f/u: 
Q1, n=287 deaths, HR: 1.00 

• Q2, n=257 deaths, HR: 0.90, 95% CI: 0.76, 1.06 
NS 

• Q3, n=274 deaths, HR: 0.87, 95% CI: 0.73, 1.02 
NS 

• Q4, n=345 deaths, HR: 1.01, 95% CI: 0.86, 1.19 
NS 

• p-trend=0.91 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity: 
Japanese, SES: 
Education; Physical 
activity; Anthropometry: 
BMI; Smoking; Alcohol 
 
Other: Menopausal 
status, hx of HTN and 
diabetes 
 
Limitations: 
• FFQ not designed 

for adherence to 
the Japanese Food 
Guide Spinning 
Top;  

• Total energy intake 
reported with 
arithmetic mean but 
other 
macronutrients with 
geometric mean 

In women, higher 
adherence to the 
Japanese Food 
Guide Spinning Top 
at 55y was 
significantly 
associated with a 
lower risk of ACM 
over 7y f/u.  
 
In men, there was 
no significant 
association between 
adherence to the 
Japanese Food 
Guide Spinning Top 
and the risk of ACM. 
 
Funding: Ministry of 
Education, Science, 
Sports, and Culture, 
Japan 

Okada et al, 201874 
 
PCS, Japan 
Collaborative Cohort 
(JACC) Study 
Japan 
 
Analytic N: 58767 
Attrition: 47% 
 
Sex: 61% female 
Race/ethnicity: NR 

Dietary pattern:  
Japan Food Score (Okada, 
2018) 
 
Dietary assessment 
methods: 39-item validated 
FFQ at baseline, mean age: 
56.2y 
 
Outcome assessment 
methods: Ministry of 
Health and Welfare. 

Significant: 
In women, Japanese food scores at 56y and ACM over 
18.9 y f/u: 
• 'Score 0-2', n= 677 deaths, HR: 1.00 
• ‘Score 3', n=627 deaths, HR: 0.92, 95% CI: 0.82, 

1.03; NS 
• ‘Score 4', n=999 deaths, HR: 0.99, 95% CI: 0.89, 

1.09; NS  
• ‘Score 5', n=1173 deaths), HR: 0.85, 95% CI: 0.77, 

0.94 
• ‘Score 6-7', n=1907 deaths, HR: 0.82, 95% CI: 0.75, 

0.90 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity: 
Japanese; SES: 
Education, geographic 
region; Alcohol, 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Other: Total energy 

In women, higher 
adherence to 
Japanese food 
scores at 56y was 
significantly 
associated with 
ACM over ~19 y f/u.  
 
In men, there was 
no significant 
association between 
Japanese food 
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Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 

SES: 79% <13 years of 
education, 21% ≥13 
years of education 
Alcohol intake:  43% 
Current drinker, 3% 
Former Drinker, 51% 
Never Drinker 
 

• p-trend<0.001  
 
Non-Significant: 
In men, Japanese food scores at 56y and ACM over 
18.9 y f/u: 
• 'Score 0-2', n=1186 deaths, HR: 1.00 
• 'Score 3', n=925 deaths, HR: 0.96, 95% CI: 0.88, 

1.04; NS 
• 'Score 4', n=1090 deaths, HR: 0.92, 95% CI: 0.84, 

1.00; NS 
• 'Score 5', n=1370 deaths, HR: 0.95, 95% CI: 0.88, 

1.03; NS 
• 'Score 6-7', n=1738 deaths, HR: 0.93, 95% CI: 0.86, 

1.01; NS 
• p-trend=0.067 

intake, Sleeping 
duration, Hx of HTN,  
Hx of diabetes 
 
Limitations: 
Did not account for key 
confounders: N/A 

 

scores and 
ACMover ~19 y f/u. 
 
Funding: Ministry of 
Education, Culture, 
Sports, Science and 
Technology of 
Japan [MEXT] 

Olsen et al, 201175 
 
PCS, Diet, Cancer and 
Health study 
Denmark 
 
Analytic N: 50290 
Attrition: 12%) 
 
Sex: 52% female 
Race/ethnicity: NR 
SES: Education: 33% 
low, 46% medium, 22% 
high 
Alcohol intake: ~ 15g/d 
 

Dietary pattern:  
Healthy Nordic Food Index 
(HNFI)  
 
Dietary assessment 
methods: 192-item 
validated FFQ at age 56y 
 
Outcome assessment 
methods: Vital status from 
Central Population Registry 

Significant: 
In men, HNFI adherence per 1-point and ACM over 12y 
f/u: n=2383 deaths, Rate Ratio: 0.96, 95% CI: 0.92, 
0.99; p-trend=0.005; Categorical:  
• 0, Rate ratio: 1, ref 
• 1, n=414 deaths, Rate Ratio: 0.76, 95% CI: 0.61, 

0.94; 
• 2, n=568 deaths, Rate Ratio: 0.69, 95% CI: 0.55, 

0.85; 
• 3, n=532 deaths, Rate Ratio: 0.68, 95% CI: 0.55, 

0.85; 
• 4, n=425 deaths, Rate Ratio: 0.64, 95% CI: 0.51, 

0.81; 
• 5, n=276 deaths, Rate Ratio: 0.67, 95% CI: 0.52, 

0.85; 
• 6, n=65 deaths, Rate Ratio: 0.64, 95% CI: 0.46, 

0.89 
 

In women, HNFI adherence per 1-point and ACM over 
12y f/u: n=1743 deaths, Rate Ratio: 0.96, 95% CI: 0.92, 
1.00; p-trend=0.03 
 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry, 
Smoking: status,  
duration, consumption,  
and cessation time 
 
Other: Total energy 
intake, Other: red meat 
intake, and processed 
meat intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

Higher HNFI 
adherence per-unit 
increase in middle-
aged men and 
women separately 
was significantly 
associated with 
lower risk of ACM 
over 12 year f/u. 
This inverse 
association 
remained significant 
in analyses for each 
category higher in 
men, but was not 
significant in 
women. 
 
Funding: The 
Danish Cancer 
Society and 
NordForsk [the 
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Results Confounding and 
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Summary of 
findings 

Non-Significant:  
In women, HNFI adherence [categorical] and ACM over 
12y f/u:  
• 0, Rate Ratio: 1, ref 
• 1, n=344 deaths, Rate Ratio: 0.96, 95% CI: 0.75, 

1.23; NS 
• 2, n=423 deaths, Rate Ratio: 0.87, 95% CI: 0.68, 

1.10; NS 
• 3, n=395 deaths, Rate Ratio: 0.81, 95% CI: 0.63, 

1.04; NS 
• 4, n=299 deaths, Rate Ratio: 0.81, 95% CI: 0.62, 

1.05; NS 
• 5, n=170 deaths, Rate Ratio: 0.84, 95% CI: 0.63, 

1.12; NS 
• 6, n=32 deaths, Rate Ratio: 0.75, 95% CI: 0.49, 

1.15; NS 

Nordic Centres of 
Excellence HELGA 
and SysDiet 

Osler et al, 200176 
 
PCS, MONICA I, II, III 
Denmark 
 
Analytic N: 5872 
Attrition: 20% 
 
Sex: 49% female 
Race/ethnicity: NR (all 
Danish) 
SES: NR 
Alcohol intake: NR 

Dietary pattern(s):  
 
Index analysis: Adherence 
[categorical, 0, 1, 2, 3+4 
points] to the ‘Healthy food 
index' 
 
Factor/cluster analysis: 
see Table 5 
 
Dietary assessment 
methods: 28-item validated 
FFQ at baseline, age 30-
70y 
 
Foods/food groups:  
'Healthy diet index': 1) not 
consuming butter, lard or 
margarine daily, 2) 
consuming either raw or 
boiled vegetables at least 

Significant:  
 
*In men, 1 vs. 0 point adherence to the “Healthy food 
index” was significantly associated with reduced ACM 
risk but the continuous and other categories were NS 
 
Non-Significant: 
‘Healthy food index’ and ACM at ~15y f/u: 
• Men, per-SD, HR: 0.86, 95% CI: 1.05, 0.86   
• 0 points, n= 109 deaths, HR: 1 ref    
• 1 point, n=134 deaths, HR: 0.73, 95% CI:  0.56, 

0.98    
• 2 points, n=100 deaths, HR: 0.78, 95% CI: 0.59, 

1.02   
• 3+4 points, n=55 deaths, HR: 0.82, 95% CI: 0.58, 

1.14 
    

• Women, per-SD, HR: 0.96, 95% CI: 0.85, 1.09 
• 0 points, n=36 deaths, HR: 1 ref    
• 1 point, n=68 deaths, HR: 0.80, 95% CI: 0.53, 1.20  

Key confounders 
accounted for: 
Sex, SES, 
Anthropometry, Alcohol 
intake, Physical activity, 
Smoking 
 
Other: N/A 
 
Limitations: 
Did not account for key 
confounders: Age, 
Race/ethnicty 

Adherence to a 
priori 'healthy food 
index' was not 
significantly 
associated with 
ACM in women, or 
in most analyses of 
men. 
 
Funding: Medical 
Research Council; 
Danish Health 
Insurance 
foundation 
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Summary of 
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once daily, 3) consuming 
either coarse white or 
coarse rye bread at least 
once daily, and 4) 
consuming fruit at least 
once 
 
Outcome assessment 
methods: “via f/u” 

• 2 points n=62 deaths, HR: 0.71, 95% CI: 0.46, 1.07  
• 3+4 points, n=65 deaths, HR: 0.82, 95% CI: 0.54, 

1.25 

Panizza et al, 201877 
 
PCS, Multiethnic Cohort 
(MEC) 
United States 
 
Analytic N: 156804 
Attrition: 27% 
 
Sex: 55% female 
Race/ethnicity: ~20% 
Japanese American, 
23% Latino, 19% White, 
19% African American, 
19% Native Hawaiian 
SES: ~29% graduated 
college 
Alcohol intake: NR 
 

Dietary pattern:  
Healthy Eating Index-2015  
(Krebs-Smith, 2018) 
 
Dietary assessment 
methods: 182-item 
validated FFQ at baseline, 
age 59y 
 
Outcome assessment 
methods: National Death 
Index 

Significant: 
Men, HEI-2015 at ~59y and risk of ACM after 17-22y f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.93, 95% CI: 0.90, 0.97 
• Q3: HR: 0.89, 95% CI: 0.85, 0.92 
• Q4: HR: 0.85, 95% CI: 0.81, 0.88 
• Q5: HR: 0.79, 95% CI: 0.76, 0.82 
• p<0.05 
 
Women, HEI-2015 at ~59y and risk of ACM after 17-22y 
f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.92, 95% CI: 0.89, 0.96 
• Q3: HR: 0.87, 95% CI: 0.84, 0.91 
• Q4: 0.82, 95% CI: 0.79, 0.86 
• Q5: 0.79, 95% CI: 0.76, 0.82 
• p<0.05 
 
Non-Significant: N/A 

 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: History of 
diabetes, hormone 
replacement therapy 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher score on the 
HEI-2015 at age 
~59y was 
significantly 
associated with 
lower risk of ACM 
after 17-22y f/u. 
 
Funding: NIH 

Park et al, 201679 Mayo 
 
PCS, National Health 
and Nutrition 
Examination Survey 
(NHANES III) 
United States 
 

Dietary pattern:  
Healthy Eating Index 
(Kennedy, 1995)  
 
Dietary assessment 
methods: 24-hr dietary 
recall at age 48.1 y 
 

Significant: 
 
HEI Score adherence at 48y and ACM over ~19y f/u in 
MONW phenotype with T1, n=105 deaths, HR: 1, ref: 
• T2, n=106 deaths: HR: 0.59, 95% CI: 0.44, 0.79 
• T3, n=133 deaths: HR: 0.54, 95% CI: 0.39, 0.75 
• p-trend<0.001 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education, Income, 
Alcohol, Physical 
activity, Anthropometry: 
Design; Smoking 

Within the 
Metabolically Obese 
Normal Weight 
(MONW) phenotype, 
a higher HEI score 
was significantly 
associated with a 
reduction of ACM. 
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Analytic N: 2103 
Attrition: 16% 
 
Sex: 57.5% female 
Race/ethnicity:  79.4% 
Non-Hispanic white 
SES: 80% education 
attainment >12 y; 85.8% 
poverty income ratio > 
1.3 
Alcohol intake: 55.6% 
moderate drinkers 
 

Outcome assessment 
methods: Vital status 
determined by linking 
NHANES data with the 
National Death Index 

 
HEI Score 1 unit increase at 48y and ACM over ~19y f/u 
in those with MONW phenotype: 
• HR: 0.78, 95% CI: 0.68, 0.90 
 
*Sensitivity analyses yielded similar results stratified by 
age and smoking; Analyses by sex, race/ethnicity, 
physical activity were NS. 
 
Non-Significant: 
HEI Score adherence at 48y and ACM over ~19y f/u in 
MHNW phenotype with T1, n=100 deaths, HR: 1, ref: 
• T2, n=96 deaths, HR: 0.64, 95% CI: 0.39, 1.05 
• T3, n=100 deaths, HR: 0.68, 95% CI: 0.44, 1.05 
• p-trend=0.09 

 
HEI Score 1 unit increase at 48y and ACM over ~19y f/u 
in those with MHNW phenotype: 
• HR: 0.83, 95% CI: 0.70, 1.00 

 
Other: Total energy 
intake, Other 
 
Limitations: 
Did not account for key 
confounders: N/A  

However, within the 
Metabolically 
Healthy Normal 
Weight (MHNW) 
phenotype there 
was no significant 
association between 
HEI score tertiles 
and ACM over 
median ~19 years 
f/u. 
 
Funding: NR 

Park et al, 201678 IJO 
 
PCS, National Health 
and Nutrition 
Examination Survey 
(NHANES III) 
United States 
 
Analytic N: 1739 
Attrition: 31% 
 
Sex: 67% metabolically 
healthy obese (MHO) 
females; 50% 
metabolically unhealthy 
obese (MUO) female 
Race/ethnicity: ~70% 
Non-Hispanic white; 

Dietary pattern:  
Mediterranean Diet Score 
(MedDietScore) 
(Panagiotakas, 2007)  
 
Dietary assessment 
methods: 24-h recall and 
validated FFQ at age ~ 44y 
 
Outcome assessment 
methods: National Death 
Index 

Significant: 
In MHO, MedDietScore adherence [categorical] at 41y 
and ACM after 18.5y f/u: 
• T1, n=35 deaths, HR:1.00  
• T2, n=26 deaths, HR: 0.35, 95% CI: 0.19, 0.64; 
• T3, n=16 deaths, HR: 0.44, 95% CI: 0.26, 0.75; 
• p-trend<0.001 
 
In MHO, MedDietScore adherence [continuous 5-pt 
increase] at 41y and ACM: HR: 0.59, 95% CI: 0.37, 0.94 
 
*Sensitivity analyses yielded similar results stratified by 
age, sex, race/ethnicity, BMI, smoking, physical activity, 
chronic disease or excluding all early deaths <5y f/u 
 
Non-Significant:  
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education; Income; 
Living with spouse, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Family history: 
CHD 
 
Limitations: 
Did not account for key 
confounders: N/A  

In metabollically 
healthy women, 
higher adherence to 
a Mediterranean 
dietary pattern 
(MedDietScore) at 
mean age ~41y was 
associated with a 
lower risk of ACM 
after 18.5y f/u. 
 
In metabollically 
unhealthy women, 
MedDietScore 
adherence at 47y 
was not significantly 
associated with 
ACM after 18.5y f/u.  
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16% Non-Hispanic 
black; 6% Mexican-
American; 7% Other 
SES:  Education: 25% < 
12y; 38% 12y, 36% 
≥13y; Income: 19% PIR  
≤13; 45% PIR  ≤3.5; 
36% PIR >3.5;  
 

In MUO, MedDietScore adherence [categorical] at 47y 
and ACM after 18.5y f/u: 
• T1, n=105 deaths, HR:1.00  
• T2, n=116 deaths, HR: 0.74, 95% CI: 0.58, 0.95; 
• T3, n=88 deaths, HR: 0.92, 95% CI: 0.48, 1.76; 
• p-trend=0.66 

 
In MUO, MedDietScore adherence [continuous 5-pt 
increase] at 47y and ACM after 18.5y f/u: HR: 0.96, 95% 
CI: 0.78, 1.17 
 

 
Funding: NR 

Prinelli et al, 201580 
 
PCS,  
Italy 
 
Analytic N: 974 Attrition: 
42%) 
 
  
Sex: 50% female 
Race/ethnicity: NR 
SES:  Education: 56% 
primary school or less, 
46.6% medium school or 
graduate  
Alcohol intake: 30% light 
or less, 32% moderate, 
27% heavy  
 

Dietary pattern:  
Mediterranean Diet Score 
(MedDietScore) 
(Panagiotakas, 2007), 
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
  
Dietary assessment 
methods: 158-item FFQ 
(modified from previously 
validated FFQ of the NHS) 
at baseline, age 56y 
 
Outcome assessment 
methods: Regional 
Registries of the 
Informative System of the 
Local Health Authority 
of Milan 1 and regional 
Registry of Mortality 

Significant: 
MedDietScore adherence [categorical] at 56y and ACM 
over mean 17.4 y f/u: 
• ‘Low;, n=80 deaths, HR: 1.00 
• 'Medium', n= 61 deaths, 5220 person-years, HR: 

0.79, 95% CI: 0.43, 1.12; NS 
• 'High', n=52 deaths, 5109 person-years, HR: 0.62, 

95% CI: 0.43, 0.89, p-trend=0.01 
 

MedDietScore adherence [per-unit increase] at 56y and 
ACM over 17.4y f/u, n=193 deaths: HR: 0.95, 95% CI: 
0.92, 0.98, 
 
Non-Significant:  
MDS adherence [categorical, tertiles ref NR] at 56y and 
ACM over 17.4 y f/u: deaths NR, HR: 0.69, 95% CI: 
0.46, 1.03, p-trend=0.07 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern; 
separate analysis, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, TV time 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

Higher adherence to 
the MedDietScore at 
56y was significantly 
associated with 
lower risk of ACM 
over a 17.4y f/u. 
 
Adherence to the 
(original) MDS at 
56y was non- 
significantly 
associated with 
ACM over 17.4y f/u. 
 
Funding: NR 

Reedy et al, 201481 
 
PCS, NIH-AARP Diet 
and Health Study 
(AARP) 
United States 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (Chiuve, 2012), 
Alternate Med Diet Score 
(aMED) (Fung, 2009), 

Significant: 
MEN: 
HEI sore at ~62y and risk of ACM at 15y f/u: 
• Q1, n=13746 deaths, HR: 1.00 
• Q2, n=11449 deaths, HR: 0.91, 95% CI: 0.88, 0.93 
• Q3, n=10523 deaths, HR: 0.86, 95% CI: 0.83, 0.88 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 

Higher scores HEI-
2010, AHEI-2010, 
aMED, and DASH 
scores at ~62y were 
associated with 
lower risk of ACM at 
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Analytic N: 424662 
Attrition: 14%) 
 
Sex: 43% female 
Race/ethnicity: ~90% 
white 
SES: ~44% men, ~30% 
women are college 
graduates 
Alcohol intake: ~3 g/d for 
men, ~1 g/d for women   
 

DASH Score (Fung, 2008), 
HEI-2010  
 
Dietary assessment 
methods: 124-item 
validated FFQ at age ~62y 
 
Outcome assessment 
methods: Social Security 
Administration Death 
Master File, National Death 
Index, cancer registry 
linkage, outreach to 
subjects/proxies 

• Q4, n=9908 deaths, HR: 0.83, 95% CI: 0.81, 0.85 
• Q5, n=9245 deaths, HR: 0.78, 95% CI: 0.76, 0.80 
• p-trend <0.05 
AHEI score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=13109 deaths, HR: 1.00 
• Q2, n=11665 deaths, HR: 0.91, 95% CI: 0.89, 0.93 
• Q3, n=10976 deaths, HR: 0.88, 95% CI: 0.86, 0.91 
• Q4, n=10157 deaths, HR: 0.83, 95% CI: 0.81, 0.86 
• Q5, n=8964 deaths, HR: 0.76, 95% CI: 0.76, 0.80 
• p-trend <0.05 
aMED score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=11980 deaths, HR: 1.00 
• Q2, n=10448 deaths, HR: 0.92, 95% CI: 0.90, 0.94 
• Q3, n=11182 deaths, HR: 0.88, 95% CI: 0.85, 0.90 
• Q4, n=9791 deaths, HR: 0.83, 95% CI: 0.81, 0.85 
• Q5, n=11470 deaths, HR: 0.77, 95% CI: 0.75, 0.79 
• p-trend <0.05 
DASH score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=12884 deaths, HR: 1.00 
• Q2, n=9346 deaths, HR: 0.95, 95% CI: 0.92, 0.97 
• Q3, n=10287 deaths, HR: 0.90, 95% CI: 0.88, 0.93 
• Q4, n=13188 deaths, HR: 0.87, 95% CI: 0.85, 0.90 
• Q5, n=9166 deaths, HR: 0.83, 95% CI: 0.80, 0.85 
• p-trend <0.05 

 
WOMEN: 
HEI score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=8038 deaths, HR: 1.00 
• Q2, n=6481 deaths, HR: 0.88, 95% CI: 0.85, 0.91 
• Q3, n=6141 deaths, HR: 0.88, 95% CI: 0.85, 0.91 
• Q4, n=5639 deaths, HR: 0.82, 95% CI: 0.79, 0.85 
• Q5, n=5249 deaths, HR: 0.77, 95% CI: 0.74, 0.80 
• p-trend <0.05 
AHEI score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=7685 deaths, HR: 1.00 
• Q2, n=6716 deaths, HR: 0.91, 95% CI: 0.88, 0.94 

Smoking 
 
Other: Total energy 
intake, Other: Diabetes 
 
Limitations: 
Did not account for key 
confounders: N/A  

15y f/u. 
 
Funding: NR 
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• Q3, n=6146 deaths, HR: 0.85, 95% CI: 0.83, 0.88 
• Q4, n=5877 deaths, HR: 0.85, 95% CI: 0.82, 0.88 
• Q5, n=5124 deaths, HR: 0.76, 95% CI: 0.74, 0.79 
• p-trend <0.05 
aMED score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=6734 deaths, HR: 1.00 
• Q2, n=6075 deaths, HR: 0.94, 95% CI: 0.90, 0.97 
• Q3, n=6608 deaths, HR: 0.89, 95% CI: 0.86, 0.92 
• Q4, n=5711 deaths, HR: 0.83, 95% CI: 0.80, 0.86 
• Q5, n= 6420 deaths, HR: 0.76, 95% CI: 0.73, 0.79 

-p-trend <0.05 
DASH score at ~62y and risk of ACM at 15y f/u: 
• Q1, n=7940 deaths, HR: 1.00 
• Q2, n=5347 deaths, HR: 0.93, 95% CI: 0.90, 0.96 
• Q3, n=8378 deaths, HR: 0.87, 95% CI: 0.84, 0.89 
• Q4, n=4667 deaths, HR: 0.82, 95% CI: 0.79, 0.85 
• Q5, n=5216 deaths, HR: 0.78, 95% CI: 0.75, 0.81 
• p-trend <0.05 
• Results were similar when analyzed with and 

without adjustment for BMI. 
Roswall et al, 201582 
 
PCS, Swedish Women’s 
Lifestyle and Health 
cohort 
Sweden 
 
Analytic N: 44961 
Attrition: 9% 
   
Sex: 100% female 
Race/ethnicity: NR 
SES: Education: 30% 0-
10y, 39% 10-13y, 31% 
>13y 
Alcohol intake: 2.9g/d 

Dietary pattern:  
Healthy Nordic Food Index 
(HNFI) (Olsen, 2011) 
 
Dietary assessment 
methods: 80-item validated 
FFQ at age 39y 
 
Outcome assessment 
methods: Swedish Bureau 
of Statistics and Cause of 
Death Registry 

Significant: 
 
HNFI adherence [per-unit increase] and ACM over 
median 21.3y f/u: Mortality rate ratio, MMR: 0.94 , 95% 
CI: 0.91, 0.97, p=0.0004 
 
HNFI adherence [categorical] and ACM over median 
21.3y f/u, with  
• low, 0-1, MMR: 1, ref: 
• middle, 2-3, MMR: 0.88, 95% CI: 0.79, 0.99 
• high, 4-6, MMR: 0.82, 95% CI: 0.71, 0.93 
 
*Excluding first 2y of f/u did not change results; Effects 
were not modified by smoking, BMI, or age 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking: status,  
tobacco consumption,  
and time to cessation 
 
Other: Total energy 
intake, Other: red meat 
intake,  and processed 
meat intake 
 
Limitations: 

Higher adherence to 
the HNFI categorical 
and per-unit 
increase in a cohort 
of women was 
significantly 
associated with 
lower risk of ACM 
over median 21 year 
f/u. 
 
Funding: Swedish 
Research Council 
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 Did not account for key 
confounders: 
Race/ethnicity 

Seymour et al, 200383 
 
PCS, American Cancer 
Society Cancer 
Prevention Study II 
(CPS II) 
United States 
 
Analytic N: 115833 
Attrition: 37%) 
 
Sex: 54.5% female 
Race/ethnicity: Only 
white and African-
American participants 
SES: NR 
Alcohol intake: NR 
 

Dietary pattern:  
Diet Quality Index 
(Patterson, 1994) 
 
Dietary assessment 
methods: 68-item FFQ at 
age 50-79y 
 
Outcome assessment 
methods: Linkage with the 
National Death Index 

Significant:  
Diet Quality Index and ACM in women  
• High, n=114 deaths, Rate Ratio: 1, ref 
• Medium-High, n=206 deaths, Rate Ratio: 1.09, 95% 

CI: 0.87, 1.38, NS 
• Medium, n=222 deaths, Rate Ratio: 1.15, 95% CI: 

0.91, 1.45, NS 
• Medium-Low, n=290 deaths, Rate Ratio: 1.31, 95% 

CI: 1.04, 1.65 
• Low, n=37 deaths, Rate Ratio: 1.23, 95% CI: 0.84, 

1.81, NS 
• p-trend=0.02 

 
Diet Quality Index and ACM in men 
• High, Rate Ratio: 1, n=117 deaths, ref: 
• Medium-High, n=293 deaths, Rate Ratio: 1.06, 95% 

CI: 0.85, 1.31, NS 
• Medium, n=418 deaths, Rate Ratio: 1.08, 95% CI: 

0.88, 1.33, NS 
• Medium-Low, n=659 deaths, Rate Ratio: 1.17, 95% 

CI: 0.96, 1.44, NS 
• Low, n=249 deaths, Rate Ratio: 1.19, 95% CI: 0.94, 

1.49, NS 
• p-trend=0.04 
 
Non-Significant: 
• Medium, medium-low, low vs. high; men (above) 
• Medium, medium-high, low, vs. high; women 

(above) 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education, Occupation, 
Alcohol, Physical 
activity, Smoking 
 
Other: Supplement 
usage, Other: Aspirin 
use,  mammography 
history, hormone 
replacement therapy 
 
Limitations: 
Did not account for key 
confounders: 
Anthropometry 

Lower compared to 
higher DQI scores 
(p-trend) were 
significantly 
associated with a 
higher rate of ACM 
in separate analyses 
of men and women.  
 
Medium-low 
compared to High 
index adherence 
was associated with 
a significant 
increase in mortality 
rate in women only.  
Associations 
between other 
categories of DQI 
adherence in 
women or all 
catgories in men 
and ACM did not 
reach significance. 
 
Funding: CDC 

Shah et al, 201884 
 
PCS, Cooper Center 
Longitudinal Study 
United States 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003), 
modified DASH Score 

Significant: 
modified DASH diet score at 46.5y and ACM over 18 y 
f/u: HR: 0.94, 95% CI: 0.89, 0.99 
 
Non-Significant: 

Key confounders 
accounted for: 
Sex, Age, Physical 
activity, Anthropometry: 
BMI, Smoking 

No significant 
association between 
the MDS at ~47y 
and ACM. Greater 
modified DASH diet 
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Analytic N: 11376 
Attrition: 27%) 
 
Sex: 24.6% female 
Race/ethnicity: NR, 
(predominantly non-
Hispanic white) 
SES: NR 
Alcohol intake: mean 5.9 
drinks/wk 
 

(Shah, 2018; modified 
Fung, 2008) 
 
Dietary assessment 
methods: 3-d diet record at 
baseline, mean age 46.5 y 
 
Outcome assessment 
methods: National Death 
Index records were used to 
determine ACM. 

MDS at 46.5 y and ACM over 18 y f/u: HR: 0.99, 95% 
CI: 0.94, 1.04 

 
Other: Total energy 
intake, Family history, 
Other: CVD,  baseline 
glucose, LDL, SBP 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity, 
SES, Alcohol 

• Sample from 
preventative 
medicine clinic may 
be less 
generalizable to 
those less likely to 
follow health 
prevention 
guidance 

score adherence at 
~47y was 
significantly 
associated with a 
reduction of ACM 
risk (though slight) 
during 18y f/u. 
 
Funding: The 
Cooper Institute 

Shahar et al, 200985 
 
PCS, Health, Aging, and 
Body Composition study 
United States 
 
Analytic N: 285 Attrition: 
12%) 
 
Sex: 51% female 
Race/ethnicity: 48% 
Black, 52% White 
SES: 71% completed 
high school, 36% HHI 
>$50K 
Alcohol intake: NR  
 

Dietary pattern:  
Healthy Eating Index 
(Kennedy, 1995)  
 
Dietary assessment 
methods: modified Block 
Food Frequency 
Questionnaire at baseline, 
age ~75y 
 
Outcome assessment 
methods: Telephone 
contact, verification by 
death certificate 

Significant: N/A 
 
Non-Significant: 
HEI score at ~75y and risk of ACM, n=71 deaths, after 
9y f/u: 
• HEI < 51, Poor: HR: 1.00 
• HEI 51-80, Fair: HR: 1.52, 95% CI: 0.7, 3.5 
• HEI ≥ 80, Good: HR: 1.9, 95% CI: 0.7, 5.2 
• p-trend = 0.26 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, 
Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: 
subjective health 
evaluation, cognitive 
function score, site 
 
Limitations: 
Did not account for key 
confounders: Physical 

HEI score at ~75y 
was not significantly 
associated with risk 
of ACM after 9y f/u. 
 
Funding: NIH 
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activity 
Shivappa et al, 201786 
 
PCS, Whitehall II study. 
United Kingdom 
 
Analytic N: 7627 
Attrition: 26%) 
 
Sex: 30% female 
Race/ethnicity: 91% 
White 
SES: 30% high 
occupational grade 
Alcohol intake: NR 
 

Dietary pattern:  
Alternative HEI (AHEI)-
2010 (Chiuve, 2012)  
 
Dietary assessment 
methods: 127-item 
validated FFQ at baseline, 
age 50y 
 
Outcome assessment 
methods: National Health 
Services death and 
electronic patient records 

Significant: 
AHEI-2010 score at 50y and risk of ACM at 22y f/u: 
n=1001 deaths, HR= 0.82, 95% CI: 0.76, 0.88, P<0.001 
 
Non-Significant: N/A 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: 
antecedent of CVD, use 
of lipid-lowering drugs,  
HDL,  hypertension, 
type 2 diabetes, 
longstanding illness 
 
Limitations: 
Did not account for key 
confounders:  N/A  

Higher AHEI-2010 
score at age 50y 
was associated with 
significantly lower 
risk of ACM after 
22y f/u. 
 
Funding: British 
Medical Research 
Council, British 
Heart Foundation, 
British Health and 
Safety Executive, 
British Department 
of Health, NIH, 
British United 
Provident 
Association 
Foundation, Medical 
Research Council, 
the Academy of 
Finland and the New 
European Union 
New and Emerging 
Risks in 
Occupational Safety 
and Health research 
programme, 
European Science 
Foundation 

Shvetsov et al, 201687 
 
PCS, Multiethnic Cohort 
(MEC) 
United States 
 

Dietary pattern:  
Alternative Mediterranean 
Diet Score (aMED) (Fung, 
2005)  
 

Significant: 
aMED adherence [categorical, Q5 vs. Q1] and ACM 
over 13-18y f/u: All races, HR: 0.77, 95% CI: 0.74, 0.80 
 
aMED-e adherence [categorical, Q5 vs. Q1] and ACM 
over 13-18y f/u: All races, HR: 0.79, 95% CI:0.76, 0.82 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education; Marital 
status, Alcohol: Part of 

Highest vs. lowest 
adherence scores 
on the aMED (with 
or without energy-
adjustment or -
standardization) in 
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Analytic N: 193527 
Attrition: 10%) 
 
Sex: 55% female 
Race/ethnicity: African-
American 16.3%, Latino 
22%, Japanese-
American 26%, Native 
Hawaiian 7%, White 
23%, and other ancestry 
6% 
SES: Education:  ≤8y 
11%, 9–12y 36% , 
Vocational 8% , Some 
college 46% 
Alcohol intake: NR 
 

Dietary assessment 
methods: 182-item 
validated FFQ at age 45-
75y 
 
Outcome assessment 
methods: State death files 
and the National Death 
Index 

 
Non-Significant: N/A 
*Analyses by race/ethnicity and sex revealed similar 
associations across all ethnic groups with exception to 
Native-Hawaiian men and women (similar inverse 
relation but NS). Age-as-time analyses and restricting to 
5y f/u, or 10y f/u yielded estimates of 3%, 6% and 8% 
(data NR). 

dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake: with and 
without, Other: 
hormone-replacement 
therapy; History of 
diabetes, heart disease 
and cancer 
 
Limitations: 
Did not account for key 
confounders: N/A 

men and women 
across ethnic 
groups at age ~45-
75y was significantly 
associated with 
lower risk of ACM 
after 13-18 years 
f/u. 
 
Funding: NIH; NCI 

Sijtsma et al, 201588 
 
PCS, Zutphen Elderly 
Study 
Netherlands 
 
Analytic N: 826 Attrition: 
12%) 
 
Sex: 0% female 
Race/ethnicity: NR 
SES: 26.4% high, 62.9% 
medium, 10.6% low 
Alcohol intake:  22.9% 0 
g/day, 50.7% <20 g/day, 
26.4% ≥ 20 g/day 
 

Dietary pattern:  
Dutch Healthy Nutrient and 
Food Score (DHNaFS), 
Dutch Undesirable Nutrient 
and Food Score (DUNaFS) 
(Sijtsma, 2015) 
 
Dietary assessment 
methods: 782-food item 
FFQ at baseline, mean age 
71.9 y 
 
Outcome assessment 
methods: Vital status 
obtained from municipal 
registries. 

Significant:  
In men with CVD-disease, DHNaFS at 71.9 y and ACM 
over ~10.7 y f/u: 
• T1, n=46 deaths, HR: 1, ref: 
• T2, n=39 deaths, HR: 0.58, 95% CI: 0.39, 0.86  
• T3, n=44 deaths, HR: 0.67, 95% CI: 0.45, 0.99 
• p-trend=0.11; NS 

 
In men with CVD-disease, DHNaFS at 71.9 and life-
years gained: 
• T1, 0y ref  
• T2, 2.6y, 95% CI: 0.6, 4.6  
• T3, 2.4y, 95% CI: 0.4, 4.5 

 
Non-Significant:  
In healthy, non-CVD men, DHNaFS at age 71.9 y and 
ACM over ~10.7 y f/u:  
• T1, n=187 deaths, HR: 1, ref:  
• T2, n=227 deaths, HR: 1.04, 95% CI: 0.84, 1.29, NS  
• T3, n=168 deaths, HR: 0.97, 95% CI: 0.76, 1.23, NS 

Key confounders 
accounted for: 
Sex: All men, Age, 
Race/ethnicity: All 
Dutch, SES, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Other: 
Medications 
 
Limitations: 
Did not account for key 
confounders: 
Anthropometry 

Among all men, 
adherence to the 
Dutch Healthy 
Nutrient and Food 
Score (DHNaFS) or 
the Dutch 
Undesirable Nutrient 
and Food Score was 
not significantly 
associated with 
ACM. Among men 
with CVD only, 
higher vs. lower (T3, 
T2 vs. T1) DHNaFS 
adherence was 
associated with 
lower risk of ACM 
over ~10y f/u and 
~2.4y longer years 
lived. 
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p-trend=0.82 
 
In healthy, non-CVD men, DHNaFS at 71.9 and life-
years gained:  
• T1, 0y ref: 
• T2, 0.0y, 95% CI: -1.3, 1.2, NS  
• T3, 0.4y, 95% CI: -0.90, 1.8, NS 
 
DUNaFS at age 71.9 and ACM over ~10.7 y f/u: 

 In men with CVD-disease,  
• T1, n=84 deaths, HR: 1, ref 
• T2, n=74 deaths, HR: 0.98, 95% CI: 0.67, 1.42, NS  
• T3, n=49 deaths, HR: 0.79, 95% CI: 0.50, 1.24, NS 
• p-trend=0.5258  
In healthy, non-CVD men,  
• T1, n=191 deaths, HR: 1, ref 
• T2, n=208 deaths, HR: 0.81, 95% CI: 0.65, 1.00, NS  
• T3, n=183 deaths, HR: 0.86, 95% CI: 0.67, 1.10, NS  
• p-trend=0.1588 

 

 
Funding: Royal 
Netherlands 
Academy of Arts 
and Sciences 

Sjogren et al, 201089 
 
PCS, Uppsala 
Longitudinal Study of 
Adult Men cohort 
Sweden 
 
Analytic N: 924 Attrition: 
24% 
 
Sex: 0% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: NR 

Dietary pattern:  
Modified Mediterranean 
Diet Score [(MDS) modified 
from Trichopolou, 2003 
 
Dietary assessment 
methods: 7-d diet record, 
based on validated menu 
book at baseline, age 70y 
 
Outcome assessment 
methods: Swedish 
National Registry 

Significant: 
Modified MDS adherence [per-SD increase] at 70y and 
ACM after 10.2 y f/u, HR: 0.83, 95% CI: 0.70, 0.99 
 
Modified MDS adherence [categorical] at 70y and ACM 
after 10.2 y f/u: 
• Low, 0-2, HR: 1.00 
• Medium, 3–5, HR: 0.73, 95% CI: 0.52, 1.00; NS 
• High, 6–8, HR: 0.56, 95% CI: 0.33, 0.96, p-

trend=0.018 
 

Results from sensitivity analyses in adequate reporters 
only were similar.  
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Age, Sex, SES, 
Alcohol, Physical 
activity, Anthropometry: 
WC, Smoking 
 
Other: Total energy 
intake, type 2 diabetes,  
metabolic syndrome,  
lipid-lowering treatment,  
blood pressure–
lowering treatment,  
diastolic blood 
pressure,  insulin,  and 
C-reactive protein 
 

Higher adherence to 
a modified MDS at 
70y  was 
significantly 
associated with 
lower risk of ACM at 
median 10y f/u. 
 
Funding: Uppsala 
University; Uppsala 
City Council 
Research Fund; 
Swedish Research 
Council 
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Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• High degree of 
unacceptable 
reporting (close to 
50%) 

Sotos-Prieto et al, 
201790 
 
PCS, Nurses’ Health 
Study (NHS), Health 
Professionals Follow-up 
Study, HPFS 
United States 
 
Analytic N: 73739 
Attrition: 57% 
 
Sex: 65% female 
Race/ethnicity: 98% 
White 
SES: NR (All trained 
health professionals) 
Alcohol intake: ~9g/d   
 

Dietary pattern:  
Alternate Med Diet Score 
(aMED) (Fung, 2005), 
DASH Score (Fung, 2008), 
Alternative HEI (AHEI) 
(Chiuve, 2012) 
 
Dietary assessment 
methods: validated FFQ, 
every 2y from 1986-1998, 
when subjects were age 
~63y 
 
Outcome assessment 
methods: Vital statistics 
records, the National Death 
Index, reported by families, 
and the postal system 

Significant: 
Alternate Healthy Eating Index (AHEI) at ~63y and ACM 
after 12y of f/u (model 2): 
• Q1 (n=2452, HR: 1.12, 95% CI: 1.05, 1.19  
• Q2, n=2150, HR: 1.06, 95% CI: 1.00, 1.13  
• Q3, n=1914, HR: 1.00 
• Q4, n=1754, HR: 0.94, 95% CI: 0.88, 1.01 
• Q5, n=1676, HR: 0.91, 95% CI: 0.85, 0.97 
• p for trend <0.001 

 
Alternate Mediterranean Diet score (aMed) [categorical, 
quintile of change, Q1, Q2, Q3, Q4, Q5] at ~63y and 
ACM after 12y of f/u (model 2): 
• Q1, n=2325, HR: 1.06, 95% CI: 0.99, 1.13  
• Q2, n=1805, HR: 0.97, 95% CI: 0.91, 1.04  
• Q3, n=2114, HR: 1.00 
• Q4, n=2522, HR: 0.93, 95% CI: 0.87, 0.98  
• Q5, n=1180, HR: 0.84, 95% CI: 0.78, 0.91  
• p for trend <0.001 

 
DASH score (DASH) [categorical, quintile of change, 
Q1, Q2, Q3, Q4, Q5] at ~63y and ACM after 12y of f/u 
(model 2): 
• Q1, n=2425, HR: 1.06, 95% CI: 1.00, 1.12  
• Q2, n=1605, HR: 1.01, 95% CI: 0.94, 1.07  
• Q3, n=2694, HR: 1.00 
• Q4, n=1390, HR: 0.93, 95% CI: 0.87, 1.00  
• Q5, n=1832, HR: 0.89, 95% CI: 0.84, 0.95  

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Family history, 
Supplement usage, 
Other: Menopausal 
status; history of CVD,  
diabetes,  or medication 
use 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher adherence to 
the Alternate 
Healthy Eating 
Index (AHEI), 
Alternate 
Mediterranean Diet 
score (aMed), 
DASH score 
(DASH) at age ~63y 
was associated with 
lower risk of ACM 
after 12y of f/u. 
 
Funding: NIH 
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• p for trend <0.001 
Stefler et al, 201791 
 
PCS, Health Alcohol and 
Psychosocial Factors in 
Eastern Europe 
(HAPIEE) 
Poland, Russian 
Federation, Czhec 
Republic 
 
Analytic N: 19333 
Attrition: 33% 
 
Sex: 55% female 
Race/ethnicity: NR 
SES: Education: 10% 
primary or less; 26% 
university; Marital status: 
75% married 
Alcohol intake: NR 
 

Dietary pattern:  
Revised Mediterranean diet 
score [(MDS) modified 
(Sofi, 2014), modified 
Mediterranean Diet Score 
(mMDS) (Trichopoulou, 
2005, modified from 
Trichopoulou, 2003) 
 
 
Dietary assessment 
methods: 136-, 148-, or 
147-item validated FFQ at 
age 57y 
 
Outcome assessment 
methods: Linkage with 
regional or national death 
registers 

Significant: 
Revised MDS score [per-SD increase] at 57y and ACM 
after 7y f/u: HR: 0.93, 95 % CI: 0.88, 0.98, p-
trend=0.012 
 
Revised MDS score [categorical] at 57y and ACM after 
7y f/u: 
• Low, 0-7: HR: 1.00 
• Moderate, 8–10: HR: 0.85, 95% CI: 0.75, 0.9  
• High, 11–17: HR: 0.85, 95% CI: 0.73, 1.00; p-

trend=0.027  
  
Revised MDS score [categorical] at 57y and ACM, per 
1000 person-years:  
• Low 12.2,   
• Moderate 9.0,  
• High 7.3,  
• p<0.001 
 
Non-significant*:  
mMDS score [per-SD increase] at 57y and ACM after 7y 
f/u:  
• Low, 0–3, HR: 1.00 
• Moderate, 4–5, HR: 0.90, 95% CI: 0.79, 1.02; NS 
• High, 6–9, HR: 0.88, 95% CI: 0.76, 1.03; NS 
 
mMDS score [per-SD increase] at 57y and ACM after 7y 
f/u, HR: 0.95, 95% CI: 0.90, 1.01, p=0.108  
 
*Country-specific analyses revealed inverse 
associations but tended to be NS 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education; Marital 
status; Household 
amenity, Alcohol: Part 
of dietary pattern, 
Physical activity, 
Smoking 
 
Other: Total energy 
intake, Supplement 
usage, cohort 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity, 
Anthropometry 

Higher adherence to 
the MDS was 
significantly 
associated with 
lower risk of ACM at 
7y f/u..  
 
Adherence to the 
mMDS was not 
significantly 
associated with 
ACM after 7y f/u. 
 
Funding: Wellcome 
Trust; NIA; 
MacArthur 
Foundation Initiative 
on Social Upheaval 
and Health 

Struijk et al, 201492 
 
PCS, European 
Prospective 
Investigation into Cancer 

Dietary pattern(s):  
 
Index analysis: Adherence 
[categorical, tertiles; 
continuous per-SD 

Significant:  
mMDS score at 49y and disability-adjusted life years, 
DALY, at ~13y f/u: 

• 0-3, n=521 deaths, ref  
• 4-5, n=667 deaths, DALY: -0.16, 95% CI:-0.32, -

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, 
Anthropometry, 

Higher vs. lower 
adherence to a priori 
mMDS and a 
posteriori 'Prudent' 
pattern showed the 
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and Nutrition (EPIC-
Prospect; EPIC-
MORGEN) 
Netherlands 
 
Analytic N: 33066 
Attrition: 17.4% 
 
Sex: 74% female 
Race/ethnicity: NR  
SES: 21% high 
education 
Alcohol intake: 5 g/d 

increase] to the mMDS: 0-
3, 4-5, 6-9; and DHD: T1, 
T2, T3 at age 49y 
 
Factor/cluster analysis: see 
Table 5 
 
Dietary assessment 
methods: 178-item 
validated FFQ at baseline, 
age 49y 
 
Foods/food groups:  
mMDS: vegetables, fruit, 
legumes and nuts, grains, 
fish and seafood, the 
MUFA+PUFA: SFA, meat, 
dairy, and alcohol  
DHD: vegetables, fruit, 
fiber, fish, SFAs, trans fatty 
acids, salt, and alcohol  
 
Outcome assessment 
methods: Survival status 
as Disability-Adjusted Life 
Years (DALY) via linkageof 
vital status from municipal 
registries 

0.01   
• 6-9, n=294 deaths, DALY: -0.34, 95% CI:-0.52, -

0.16p-trend=0.01per-SD increase: -0.13, 95% 
CI:-0.20, -0.06  

Sensitivity analysis of excluding early deaths <2y f/u did 
not change results; Interaction with age was NS 
 
Non-Significant: 
DHD [categorical] at 49y and DALY at ~13y f/u: 
• T1, n=443 deaths, ref 
• T2, n=523 deaths, DALY: 0.07, 95% CI: -0.09, 0.23; 

NS 
• T3, n=516 deaths, DALY: -0.08, 95% CI: -0.25, 

0.09; NS 
• p-trend=0.31     
• per-SD increase: -0.05, 95% CI: -0.11, 0.01; NS 

Alcohol, Physical 
activity, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicty: all Dutch 

strongest 
association with 
lower disease 
burden of years lost 
at ~13y f/u 
 
Funding: Dutch 
Research Council; 
Europe against 
Cancer Program of 
the European 
Commission, the 
Dutch Ministry of 
Health, the Dutch 
Cancer Society, the 
Netherlands 
Organisation for 
Health Research 
and Development, 
and the World 
Cancer Research 
Fund 

Thorpe et al, 201393 
 
PCS, Third National 
Health and Nutrition 
Examination Survey 
United States 
 
Analytic N: 2029 

Dietary pattern:  
Healthy Eating Index 
(Kennedy, 1995) 
 
Dietary assessment 
methods: 24-hour recall, 
validated, at baseline 
 

Non-Significant: 
Fair/poor HEI score and risk of ACM after 14.3y f/u:  
• 25-44y: HR: 0.49, 95% CI: 0.14, 1.76, p=NS 
• 45-64y: HR: 1.40, 95% CI: 0.44, 4.45, p=NS 
• >65y: HR: 1.22, 95% CI: 0.48, 3.14, p=NS 

Key confounders 
accounted for: 
Sex: All men, Age, 
Race/ethnicity, SES 
 
Other: Other: 
insurance status, self-
rated health, chronic 
conditions 

HEI in Black men 
>25y was not 
significantly 
associated with risk 
of ACM after 14.3y 
of f/u 
 
Funding: NIH 
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Attrition: 94% 
 
Sex: 0% female 
Race/ethnicity: 100% 
non-Hispanic Black 
SES: ~10y education, 
2.4 poverty income ratio 
Alcohol intake: ~40% 
moderate drinkers 
 

Outcome assessment 
methods: National Death 
Index 

 
Limitations: 
Did not account for key 
confounders: Alcohol, 
Physical activity, 
Anthropometry, 
Smoking 

Tognon et al, 201196 
 
PCS, Gerontological and 
Geriatric Population 
Studies in Gothenburg 
Sweden 
 
Analytic N: 1037 
Attrition: 19% 
 
Sex: 52.1% female 
Race/ethnicity: NR 
SES: Education >6y: 
31%; Married at 70y: 
62% 
Alcohol intake:  6g/d 
 

Dietary pattern:  
modified MDS [modified 
MDS], modified MDS, 
alternative MDS [alternative 
MDS] 
 
Dietary assessment 
methods: Validated diet 
history at baseline, age 70y 
 
Outcome assessment 
methods: 
National death registration 
system 

Significant: 
Modified MDS [refined MDS] at 70y and ACM over ~38y 
f/u  
• Continuous, HR: 0.93, 95% CI: 0.89, 0.98; 
• Categorical, highest 4 levels vs. the others, HR: 

0.82, 95% CI: 0.67, 0.99. 
     
Sensitivity analyses yielded similar results after 
exclusions for early death; exclusion of MDS 
components item-by-item; Replacing total alcohol with 
red wine, HR: 0.92, 95% CI: 0.87; 0.97; Adjusting for 
weight change HR: 0.95, 95% CI: 0.93, 0.97; waist 
circumference change HR: 0.98, 95% CI: 0.97, 1.00; 
baseline biomarkers (BP, glucose, cholesterol, 
triglycerides) categorical HR=0.85, 95% CI: 0.70; 1.04; 
activities of daily living. 
 
Non-Significant:  
Alternative mMDS [HALE mMDS] at 70y and ACM over 
~38y f/u:  
• Continuous, HR: 0.97, 95% CI: 0.92, 1.02; NS 
• Categorical, highest 4 levels vs. the others, HR: 

0.94, 95% CI: 0.79, 1.11; NS 
 

Key confounders 
accounted for: 
Sex, Age: Design, SES: 
Marital status; 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI; 
WC, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

Adherence to a 
refined mMDS index 
at 70y were 
associated with 
lower risk of ACM 
over ~38y f/y, with 
sensitivity analyses 
confirming 
robustness of 
results.  
 
Funding: Swedish 
Council on Working 
Life and Social 
Research [FAS; 
EpiLife Centre] 

Tognon et al, 201295 
 
PCS, Va¨sterbotten 

Dietary pattern:  
Modified Mediterranean 
Diet Score (MDS), refined  

Significant*: 
Refined MDS adherence [continuous, per 1-unit] at 30-
70y and ACM over 10y f/u: 

Key confounders 
accounted for: 

Greater adherence 
to a modified, 
refined MDS at 30-
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Intervention Program 
(VIP) Cohort 
Sweden 
 
Analytic N: 77151 
Attrition: 32% 
 
Sex: 51% female 
Race/ethnicity: NR 
SES:  27% university 
Alcohol intake: 2.5 g/d 
men; 1.5 g/d women 
 

 
Dietary assessment 
methods: 84-item 
(n=25,864; n=4130) or 65-
item (n=47,157) validated 
FFQ at age ~ 30-70y 
 
Outcome assessment 
methods: Swedish national 
cause-of-death registry 

• Pooled, n=2,376 deaths, HR: 0.96 , 95% CI: 0.93, 
0.98;                         

• Men, n=1453 deaths, HR: 0.96, 95% CI: 0.93, 0.99;                            
Sub-group analyses stratified by BMI <30: 
• Pooled, n=1,970 deaths, HR: 0.95, 95% CI: 0.92, 

0.97; 
• Men, n=1225 deaths, HR: 0.95, 95% CI: 0.91, 0.98; 
• Women, n=745 deaths, HR: 0.95, 95% CI: 0.91, 

0.99; 
 
Non-significant*: 
Refined MDS adherence [continuous, per 1-unit] at 30-
70y and ACM over 10y f/u: 
• Women, n=923 deaths, HR: 0.96, 95% CI: 0.92, 

1.00; NS    
• Sub-group analyses stratified by BMI≥ 30: 
• Pooled, n=406 deaths, HR: 0.99, 95% CI: 0.93, 

1.06; NS 
• Men, n=228 deaths, HR: 1.03, 95% CI: 0.95, 1.12; 

NS 
• Women, n=178 deaths, HR: 0.95, 95% CI: 0.87, 

1.05; NS 
 

*Sensitivity analyses did not reveal major differences in 
results; excluding early deaths <2y f/u attenuated 
relationship in men (NS) but results were similar: HR: 
0.97, 95% CI: 0.94, 1.00. 
 
*Sub-group analyses of adequate reporters did not 
materially change results (thought attenuation occurred 
due to restricted sample size) 

Sex, Age, SES, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Sensitivity 
analyses for presence 
of diabetes or glucose 
impairment,  
hypertension,  or 
pharmacological 
treatment for heart 
disease or high 
cholesterol at baseline 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• Nutrient/ 
macronutrient data 
NR 

70y was significantly 
associated with 
lower risk of ACM 
over 10y f/u. Obesity 
was an effect 
modifier, with 
significant inverse 
associations in 
those with BMI <30 
kg/m2, but not 
significant in those 
with BMI ≥ 30 
kg/m2. 
 
Funding: Swedish 
Council for Working 
Life and Social 
Research [EpiLife 
Center]; Swedish 
Research Council 

Tognon et al, 201494 
 
PCS, MONItoring trends 
and determinants of 
Cardiovascular disease 
(MONICA) Cohort 

Dietary pattern:  
modified MDS (modified 
MDS) (Tognon, 2012 
;Knoops, 2004) 
 

Significant: 
Modified MDS adherence [categorical] at 30-59y and 
ACM after 14 y f/u: 
• Score 1, HR: 0.95, 95% CI: 0.91, 1.00; NS 
• Score 2, HR: 0.94, 95% CI: 0.88, 0.99; 
• Score 3, HR: 0.93, 95% CI: 0.87, 0.98; 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern; 
Score 3, Physical 

Higher modified 
MDS adherence at 
30-59y was 
associated with 
lower risk of ACM 
over 14y f/u. 
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Denmark 
 
Analytic N: 1849 
Attrition: 62% 
 
Sex: 51% female 
Race/ethnicity: NR 
SES:  NR 
Alcohol intake: 15.5 g/d 
 

Dietary assessment 
methods: 7-d validated, 
weighed food record at 
baseline, age ~30-59y 
 
Outcome assessment 
methods: National Patient 
Registry of Hospital 
Discharges, the Cause of 
Death Register and the 
Central Person Register 

 
Survival analysis of modified MDS score 3 adherence at 
30-59y and ACM after 14 y f/u, adjusting for 
• CV-risk covariates, n=1849, HR: 0.93, 95% CI: 0.87, 

0.98 
• Weight change: n=1348, HR: 0.90, 95% CI:0.83, 

0.98 
• Excluding early deaths in 2y f/u, n=1822, HR: 0.93, 

95% CI: 0.88, 0.99 
 
Non-Significant:  
 

activity, Anthropometry: 
BMI, Smoking 
 
Other: Total energy 
intake, Sensitivity 
analyses: BP; TG; Total 
cholesterol; HDL:Total 
Cholesterol ratio 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

 
Funding: Freja 
programme from the 
Danish medical 
research foundation 

Tong et al, 201697 
 
PCS, European 
Prospective 
Investigation of Cancer 
(EPIC)-Norfolk 
United Kingdom 
 
Analytic N: 23902 
Attrition: 7% 
 
Sex: 44% female 
Race/ethnicity: NR 
SES: Education: 10% 
school until age 16y; 
40% school until age 
16y, 13% Bachelors; 
Marital status 42% 
married; Occupation: 5% 
unskilled, 57% skilled, 
34% manager, 5% 
professional 
Alcohol intake: ~4g/d 
 

Dietary pattern:  
Mediterranean diet score 
(MDS) (Sofi, 2014), 
modified Mediterranean 
Diet Score (mMDS) 
(Trichopoulou, 2005); 
Mediterranean Diet 
Pyramid Score (PyrMDS) 
(Gronbaek, 2000), tertiles 
of the MDS (tMDS) (EPIC, 
InterAct Consorium, 2011) 
 
Dietary assessment 
methods: 130-item 
validated FFQ at baseline, 
age 59y, and at f/u 
 
Outcome assessment 
methods: Death 
certificates 

Significant: 
MDS score [per-SD increase] and ACM over mean 17y 
f/u,  
• 'PyrMDS' adherence, n= 5660 deaths, 382,765 

person-years, HR: 0.93, 95% CI: 0.93, 0.98 
• 'LitMDS' adherence, n= 5660 deaths, 382,765 

person-years, HR: 0.97, 95% CI: 0.94, 0.99 
• 'mMDS' adherence, n= 5660 deaths, 382,765 

person-years, HR: 0.96, 95% CI: 0.93, 0.98 
• 'tertiles of MDS' adherence, n= 5660 deaths, 

382,765 person-years, HR: 0.97, 95% CI: 0.94, 0.99 
 
Increasing 'PyrMDS' score and ACM over mean 17y f/u: 
• Top 5% ‘PyrMDS’, n=23,902: incidence: 

138.4/10000 person-years. 7.5% cases preventable, 
PAF% 5.4, 95% CI: 1.3, 9.5 

• Top 5% ‘PyrMDS’ at high-risk, n=15,767: incidence: 
191.3/10000 person-years. 10.9% cases 
preventable, PAF% 5.7, 95% CI: 1.6, 9.8 

• Top 30% ‘PyrMDS’: incidence: 138.4/10000 person-
years. 5.2% cases preventable, PAF% 3.8, 95% CI: 
0.8, 6.8 

 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education; Marital 
Status, Alcohol: Part of 
dietary pattern, 
Physical activity, 
Anthropometry: BMI; 
WC, Smoking 
 
Other: Total energy 
intake: residual method, 
Family Hx: Diabetes,  
MI, Stroke, Other: 
Season (FFQ),  
prevalent diabetes,  
medication (anti-HTN 
drugs, lipid-lowering 
drugs), and hormone 
replacement therapy 
 
Limitations: 
Did not account for key 
confounders: 

Higher adherence 
per-SD increase to 
four versions of the 
MDS [PyrMDS; 
LitMDS; mMDS; 
tertiles of MDS] 
were each 
significantly 
associated with 
lower risk of ACM 
over mean 17y f/u. 
 
Funding: Medical 
Research Council 
and Cancer 
Research UK 
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Race/ethnicity 
Trichopoulou et al, 
200398 
 
PCS, European 
Prospective 
Investigation into Cancer 
and Nutrition (EPIC-
Greece) 
Greece 
 
Analytic N: 22043 
Attrition: 23% 
 
Sex: 60% female 
Race/ethnicity: NR, All 
Greek 
SES: Education, 19% 
≤5y; 81% ≥6y  
Alcohol intake: <10g/d; 
10-30 g/d; ≥ 30g/d   
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003)  
 
Dietary assessment 
methods: 150-item 
validated FFQ at baseline, 
ages 20-86y 
 
Outcome assessment 
methods: Follow-up with 
subjects 

Significant: 
MDS score [per 2-pt increase] at 20-86y and ACM after 
3.7y f/u: n=275 deaths, HR: 0.75, 95% CI: 0.64, 0.87; 
p<0.001 
 
Sub-group analyses of MDS score by: 
• Sex     

o Male, 179 deaths, HR: 0.78, 95% CI: 0.65, 0.94; 
o Female, 96 deaths, HR: 0.69, 95% CI: 0.53, 

0.90; 
• Age     

o <55y, n=46 deaths, HR: 0.89, 95% CI: 0.62, 
1.27; NS 

o ≥55y, n=229 deaths, HR: 0.7,  95% CI: 0.61, 
0.86; 

• Smoking status     
o Never, n=121 deaths, HR: 0.67, 95% CI: 0.53, 

0.84; 
o Ever, n=154 deaths, HR: 0.82, 95% CI: 0.67, 

1.00; NS 
• BMI     

o <28.06, n=122 deaths, HR: 0.77, 95% CI: 0.61, 
0.97; 

o ≥28.06, n=153 deaths, HR: 0.73, 95% CI: 0.60, 
0.89; 

• Waist-to-hip ratio    
o ≥0.87, n=204 deaths, HR: 0.79, 95% CI: 0.66, 

0.94; 
o <0.87, n=71 deaths, HR: 0.64, 95% CI: 0.48, 

0.88; 
• Education     

o ≥6y, n=164 deaths, HR: 0.77, 95% CI: 0.63, 
0.93; 

o <6y, n=111 deaths, HR: 0.72, 95% CI: 0.56, 
0.91; 

 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry: 
BMI; WHR, Smoking 
 
Other: Total energy 
intake: Components of 
dietary pattern 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity: NR; All 
Greek 

Greater adherence 
to the traditional 
MDS at ages 20-86y 
was associated with 
a significant 
reduction in ACM 
over  ~3.7y f/u. 
 
Funding: Europe 
against Cancer 
Program of the 
European 
Commission, the 
Greek Ministry of 
Health, and the 
Greek Ministry of 
Education 
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• Level of physical activity    
o ≥35.01 MET-h/d, n=79 deaths, HR: 0.83 95% 

CI: 0.63, 1.09; NS 
o <35.01 MET-hr/d, n=196 deaths, HR: 0.74, 95% 

CI: 0.61, 0.88 
  
Non-Significant: 
Sub-group analyses by age ≥55y NS; smoking ever NS; 
physical activity ≥35.01 MET-hr/d NS (see above) 

Trichopoulou et al, 
200599 
 
PCS, European 
Prospective 
Investigation into Cancer 
and Nutrition elderly 
(EPIC-Elderly) 
Denmark, France, 
Germany, Greece, Italy, 
Netherlands, Spain, 
Sweden, United 
Kingdom 
 
Analytic N: 74607 
Attrition: 26% 
 
Sex: 66% female 

Dietary pattern:  
modified Mediterranean 
Diet Score (mMDS)  
 
Dietary assessment 
methods: Validated FFQ, 
7-d or 14-d diet records at 
baseline (age 60-75y +; 
63% 60-64y; 26% 65-69y; 
9% 70-74y; 2% ≥ 75y); 24-h 
recall in sub-sample 
 
Outcome assessment 
methods: Follow-up with 
subjects and mortality 
registries 

Significant: 
MDS adherence continuous at >60y, per 2-pt increase, 
and ACM after 7.4 y f/u: HR: 0.93, 95% CI: 0.88, 0.99; p 
=0.091 
  
  
Non-Significant:  
MDS adherence [categorical] at >60y and ACM after 
7.4y f/u: 
• Low (0-3), HR: 1.00 
• Middle (4-5), HR: 0.93, 95% CI: 0.87, 1.01; p-for 

H=0.742 
• Highest (6-9), HR: 0.91, 95% CI: 0.82, 1.02; p-for 

H=0.376 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry: BMI; 
WHR, Smoking 
 
Other: Total energy 
intake, Diabetes at 
baseline 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity: NR 

Greater adherence 
to the mMDS was 
associated with a 
significant reduction 
in ACM over ~7.4y 
f/u, when analyzed 
continuously. When 
analyzed 
categorically, results 
were not significant. 
 
Funding: European 
Commission 
Department of 
Hygiene and 
Epidemiology, 
University of Athens 
Medical School…viii 

                                            
viii Additional funding sources reported by Trichopolou, 2005 include: the Europe against cancer programme of the European Commission coordinated by 
the International Agency for Research on Cancer; the Greek Ministry of Health and the Greek Ministry of Education; the fellowship “Vasilios and Nafsika 
Tricha”; Danish Cancer Society; Ligue contre le Cancer [France]; Société 3M [France]; Mutuelle Générale de l’Education Nationale [France]; Institut 
National de la Santé et de la Recherche Médicale [France]; Gustave Roussy Institute and several general councils in France; German Cancer Aid; 
German Cancer Research Centre; German Federal Ministry of Education and Research; Associazione Italiana per la Ricerca contro il Cancro; Compagnia 
di San Paolo [Italy]; Regione Sicilia, Provincia Regionale Sicilia, Comune di Ragusa, AIRE-ONLUS and AVIS-Ragusa [Italy]; national cancer registry and 
comprehensive cancer centres east Amsterdam and Limburg [Netherlands]; Dutch Ministry of Public Health,Welfare and Sports; health research fund [FIS] 
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Race/ethnicity: NR 
SES:  Education: 45% 
none, 20% 
technical/professional, 
17% secondary, 17% 
university 
Alcohol intake: NR  
 
Trichopoulou et al, 
2009100 
 
PCS, European 
Prospective 
Investigation into Cancer 
and Nutrition (EPIC-
Greece) 
Greece 
 
Analytic N: 23349 
Attrition: 18%) 
 
Sex: 59.3% female 
Race/ethnicity: NR 
SES:  Education: 55% 
none, 27% 
technical/secondary, 
19% university 
Alcohol intake: 66% low, 
30% moderate, 4% high 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003) 
 
Dietary assessment 
methods: 150-item 
validated FFQ at baseline, 
age 20-86y 
 
Outcome assessment 
methods: Follow-up with 
subjects 

Significant: 
MDS adherence [per 2-pt increase] at 20-86y and ACM 
over ~8.5y f/u, HR: 0.86, 95% CI: 0.802, 0.932, p<0.001 
  
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry: 
BMI,  WHR, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity: NR 

• Overlapping data 
from EPIC-Greece 

Higher adherence to 
Mediterranean diet 
per 2-unit increase 
at age 20-86 years 
was associated with 
a statistically 
significant reduction 
in ACM over 8.5y 
f/u. 
 
Funding: Europe 
against Cancer 
Program of the 
European 
Commission, the 
Greek Ministries of 
Health and 
Education, and a 
grant to the Hellenic 
Health Foundation 
by the Stavros 
Niarchos 
Foundation 

van Dam et al, 2008101 
 

Dietary pattern:  Significant: 
aHEI and ACM over 24y f/u: 

Key confounders 
accounted for: 

Higher adherence to 
the aHEI-2010 was 

                                            
of the Spanish Ministry of Health [Spain]; the Spanish Regional governments of Andalucia, Asturias, Basque country, Murcia, and Navarra [Spain]; ISCIII 
Network RCESP [Spain]; Swedish Cancer Society; Swedish Scientific Council, Malmö; regional government of Skåne; Cancer Research United Kingdom; 
Medical Research Council United Kingdom. 
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PCS, Nurses' Health 
Study 
United States 
 
Analytic N: 77782 
Attrition: 36%) 
 
Sex: 100% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: NR 
 

Alternative HEI (AHEI)-
2010 (Chiuve, 2012) 
 
Dietary assessment 
methods: 61-item validated 
FFQ at baseline, age 34-59 
 
Outcome assessment 
methods: Reported by next 
of kin, the postal 
authorities, or both or were 
ascertained through 
searching for non-
responders in the National 
Death Index 

• Q1, n=2122 deaths, RR: 1, ref: 
• Q2, n=1848 deaths, RR: 0.85, 95% CI: 0.79, 0.90 
• Q3, n=1766 deaths, RR: 0.80, 95% CI: 0.75, 0.85 
• Q4, n=1701 deaths, RR: 0.76, 95% CI: 0.71, 0.81 
• Q5, n=1445 deaths, RR: 0.65, 95% CI: 0.61, 0.70 
 
Non-Significant: 
aHEI (Q1, Q2, Q3 vs. Q4 or Q5) and ACM over 24y f/u: 
RR: 1.25, 95% CI: 1.19, 1.30; PAR: 12.9%, 95% CI: 9.6, 
16.2 
 
*Additional analyses combining higher aHEI adherence 
with other “healthy” lifestyle factors (i.e., smoking, BMI, 
physical activity, alcohol intake) showed further 
reduction in risk of ACM 

Sex: All women, Age, 
Alcohol, Physical 
activity, Anthropometry: 
BMI, Smoking 
 
Other:  
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity, 
SES 

• Population may not 
be generalizable 

significantly 
associated with a 
reduction ACM risk 
over 24y f/u. 
However, when 
comparing the lower 
three quintiles vs. 
upper two quintiles, 
there was no 
significant 
association. 
 
Funding: NIH; 
Peanut Foundation 

van den Brandt, 
2011102 
 
PCS, Netherland Cohort 
Study (NLCS) 
Netherlands 
 
Analytic N: 120852 
Attrition: 0% 
 
Sex: 53% female 
Race/ethnicity: NR 
SES: Education: 27% 
primary, 21% low 
vocational, 36% 
secondary or medium 
vocational, 15% 
university or high 
vocational   
Alcohol intake: NR 
 

Dietary pattern:  
Alternative Mediterranean 
Diet Score (aMED) (Fung, 
2005) 
 
Dietary assessment 
methods: 150-item 
validated FFQ at age 55y-
69y 
 
Outcome assessment 
methods: Linkage to the 
Dutch Central Bureau of 
Genealogy 

Significant: 
In women, aMED adherence and ACM over ~10y f/u 
• Per-2-point increase, HR: 0.84, 95% CI: 0.79, 0.91, 

p<0.001 
o Excluding first 2y f/u in women, per-2-point 

increase, HR: 0.84, 95% CI: 0.78, 0.91; 
p<0.001 

• Categorical, with 0-3, n= 1398 deaths, HR: 1 ref: 
• 4-5, n= 1392 deaths, HR: 0.80, 95% CI: 0.69, 

0.93 
• 6-9, n= 572 deaths, HR: 0.69, 95% CI: 0.58, 

0.82 
• Excluding first 2y f/u in women:  

• 4-5, HR: 0.81, 95% CI: 0.70, 0.94  
• 6-9, HR: 0.69, 95% CI: 0.58, 0.82  

 
Non-significant:  
In men, aMED adherence and ACM over ~10y f/u: 
o Per-2-point increase, HR: 0.94, 95% CI: 0.87, 1.02, 

p=0.129; NS 
o Excluding first 2 y of follow-up in men, per-2-

point increase, HR: 0.93, 95% CI: 0.86, 1.01; 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking: status,  
cigarettes/d,  and years 
of smoking 
 
Other: Total energy 
intake, Other: HTN 
 
Limitations: 
• Did not account for 

key confounders: 
Race/ethnicity 

• Sample size 
unclear due to 
nested case-cohort 
design; Descriptive 

Higher adherence to 
alternate 
Mediterranean diet 
[categorical and per-
2-point increase] in 
women at age 55-
69y was significantly 
associated with 
lower risk of ACM 
over ~10 y f/u. 
Associations were 
inverse, but not 
significant, in men. 
 
Funding: Dutch 
Cancer Society 
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p=0.109 
o Categorical, 0-3, n= 2315 deaths, HR: 1 ref: 

o 0-3, n= 2315 deaths, HR: 1 ref 
o 4-5, n= 2662 deaths, HR: 0.90, 95% CI: 0.77, 

1.06; NS 
o 6-9, n= 1352 deaths, HR: 0.89, 95% CI: 0.74, 

1.07; NS 
o Excluding first 2y f/u in men: 

• 4-5, HR: 0.89, 95% CI: 0.75, 1.04; NS 
• 6-9, HR: 0.87, 95% CI: 0.72, 1.05; NS 

 
* Analyses stratified by smoking, BMI, physical activity, 
educational level, and history of hypertension yielded no 
significant interactions 

data on full 
baseline sample 
not provided (only 
for subcohort 
control) 

van Lee et al, 2016103 
 
PCS, Rotterdam Study 
Netherlands 
 
Analytic N: 3593 
Attrition: 45% 
 
Sex: 59.5% female 
Race/ethnicity: NR 
SES: Education: 30.3% 
low, 59.6% intermediate, 
10.1% high 
Alcohol intake:  NR 
 

Dietary pattern:  
Dutch Healthy Diet Index 
(DHD-Index, without 
physical activity 
component) (van Lee, 
2012) 
 
Dietary assessment 
methods: 170-item 
validated FFQ at baseline, 
mean age 65.4 y 
 
Outcome assessment 
methods: Vital status was 
obtained through municipal 
population registries 

Significant: 
 
DHD-Index at 65y and ACM 20y f/u.:  
• Q1, n=517 deaths, HR: 1, ref: 
• Q2, n=476 deaths, HR: 0.94, 95% CI: 0.82, 1.06, 

NS 
• Q3, n=449 deaths, HR: 0.93, 95% CI: 0.82, 1.06, 

NS 
• Q4, n=389 deaths, HR: 0.81, 95% CI: 0.71, 0.93 
• p-trend=0.006 
 
DHD-Index per-10-point increment and ACM: 
HR: 0.94, 95% CI: 0.90, 0.98 
 
Non-Significant: N/A 
 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education level, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity, 
Anthropometry 

Greater adherence 
to DHD-Index (Q4 
vs. Q1 and 
continuously) at 65y 
was significantly 
associated with 
lower risk of ACM 
over 20y f/u. 
 
Funding: Erasmus 
University Medical 
Center and Erasmus 
University 
Rotterdam; 
Netherlands 
Organization for 
Scientific Research; 
Netherlands 
Organization for 
Health Research 
and 
Development; 
Research Institute 
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for Diseases in the 
Elderly; Netherlands 
Genomics Initiative; 
Ministry of 
Education, Culture 
and Science; 
Ministry of Health, 
Welfare and Sports; 
European 
Commission; 
Municipality of 
Rotterdam 

Voortman et al, 2017104 
 
PCS, Rotterdam Study 
(RS) 
Netherlands 
 
Analytic N: 9701 
Attrition: 35%) 
 
Sex: 58% female 
Race/ethnicity: NR, 
Dutch participants 
SES: Education Level: 
16% Primary, 41% 
Lower, 28% 
Intermediate, 16% 
Higher; 28% Paid 
Employment  
Alcohol intake: 61% ≤ 10 
g/d 
 

Dietary pattern:  
Dutch Dietary Guidelines 
score (Voortman, 2017) 
 
Dietary assessment 
methods: RS-I and RS-II: 
Stage 1: 170-item validated 
FFQ at baseline; 
RS-III: 389-item validated 
FFQ at baseline;  
age 64.1y 
 
Outcome assessment 
methods: Municipal 
population registries, 
general practitioners, 
hospital databases 

Significant: 
Adherence to Dutch dietary guidelines (continuous) at 
64y and ACM after 13.5y f/u: HR: 0.97, 95% CI: 0.95, 
0.98 
 
Adherence to Dutch dietary guidelines (categorical) at 
64y and ACM (n=4592) after 13.5y f/u:  
• Q1: HR: 1.00 
• Q2: HR: 0.95, 95% CI: 0.86, 1.04 
• Q3: HR: 0.93, 95% CI: 0.85, 1.02 
• Q4: HR: 0.88, 95% CI: 0.80, 0.97 
• Q5: HR: 0.86, 95% CI: 0.78, 0.95 
• p-trend<0.001 
 
Non-Significant: NA 
 

Key confounders 
accounted for: 
Sex, Age, SES: 
Employment, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Cohort 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity 

 

Higher adherence to 
the Dutch dietary 
guidelines at 64y 
was significantly 
associated with 
lower risk of ACM 
over 13.5y f/u. 
 
Funding: Erasmus 
University; 
Netherlands 
Organization for 
Health Research 
and Development; 
Research Institute 
for Diseases in the 
Elderly; Netherlands 
Genomics Initiative; 
Ministry of 
Education, Culture 
and Science; 
Ministry of Health, 
Welfare and Sports; 
European 
Commission; 
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Municipality of 
Rotterdam; Nestle 
Nutrition; 
Metagenics Inc. and 
'AXA' 

Vormund et al, 2015105 
 
PCS, The National 
Research Program 1A 
(NRP 1A); MONItoring of 
trends and determinants 
in Cardiovascular 
disease (MONICA) 
Switzerland 
 
Analytic N: 17861 
Attrition: 27%) 
 
Sex: 51% female 
Race/ethnicity: NR 
SES: Marital status: 
16.9% single, 73% 
married, 4.5% widowed, 
5.6% divorced/separated 
Alcohol intake: 45% 
consumed on previous 
day 
 

Dietary pattern:  
modified Mediterranean 
Diet Score (Vormund, 
2015) 
 
Dietary assessment 
methods: 24-h recall at 
age 45y 
 
Outcome assessment 
methods: Anonymous 
record linkage with the 
Swiss National Cohort 

Significant: 
"classic" MDS score at 45y with dairy products as 
harmful [per-1-point increase] and ACM over 32y: 
• Pooled men and women, HR: 0.97, 95%CI: 0.95, 

1.00; NS 
• Men, HR: 0.96, 95% CI: 0.93, 0.98 
• Women, HR: 1.00, 95% CI: 0.97, 1.04; NS 
 
alternative MDS score at 45y with dairy products as 
protective [per-1-point increase] at 45y and ACM over 
32y: 
• Pooled men and women, HR: 0.94, 95% CI: 0.92, 

0.97 
• Men, HR: 0.98, 95% CI: 0.95, 1.02; NS 
• Women, HR: 0.96, 95% CI: 0.94, 0.98 
 
Modified MDS score [categorical: with <4, HR: 1  ref] at 
45y and ACM over 32y: 
• 4-6, Pooled men and women, HR: 0.86, 95% CI: 

0.79, 0.93  
• 6-9, Pooled men and women, HR: 0.86, 95% CI: 

0.78, 0.94 
• 4-6, Men, HR: 0.83, 95% CI: 0.74, 0.92  
• 6-9, Men, HR: 0.83, 95% CI: 0.73, 0.94 
• 4-6, Women, HR: 0.90, 95% CI: 0.80, 1.02; NS 
• 6-9, Women, HR: 0.92, 95% CI: 0.80, 1.05; NS 

 
Non-Significant: (see above) 

Key confounders 
accounted for: 
Sex, Age, SES: Marital 
status, Alcohol: Part of 
dietary pattern, 
Anthropometry: BMI, 
Smoking 
 
Other: Other: survey 
wave,  region,  
nationality 
 
Limitations: 
Did not account for key 
confounders: 
Race/ethnicity, Physical 
activity 

Higher adherence to 
the "classic" 
Mediterranean diet 
(dairy as 
detrimental; 
including legumes; 
combining fruit and 
nuts) at 45y per-unit 
increase in men was 
significantly 
associated with 
lower risk of ACM, 
but analyses in 
women or pooled 
were not significant.  
 
Higher adherence to 
a modified 
Mediterranean diet 
in which dairy was 
beneficial (including 
raw vegetables as 
separate 
component, and fruit 
only without nuts, 
excluding legumes) 
at 45y per-unit 
increase and 
categorical in pooled 
analyses was 
significantly 
associated with 
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lower risk of ACM. 
 
Funding: Swiss 
National Science 
Foundation 
 

Wahlqvist et al, 2005106 
 
PCS, Food Habits in 
Later Life (FHILL) 
Australia, Greece, 
Japan, Sweden 
 
Analytic N: 636 Attrition: 
22%) 
 
Sex: 56% female 
Race/ethnicity: Ethnicity: 
14% Japanese, 34% 
Swedes, 22% Anglo-
Celtic, 30% Greeks 
SES: NR 
Alcohol intake: NR 
 

Dietary pattern:  
Mediterranean Diet Score 
(MDS) (Trichopolou, 2003)  
 
Dietary assessment 
methods: 3d, 24-h recall 
(Japan); or FFQ (all others, 
validation NR) at age 77y 
 
Outcome assessment 
methods: NR 

Significant: 
MDS adherence at 77y and reduced death risk of 13%, 
95% CI: 1%, 24% [i.e., HR: 0.87, 95% CI: 0.76, 0.99] 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: 
Ethnicity, SES: 
Education, Alcohol: 
Part of dietary pattern 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for key 
confounders: Physical 
activity, Anthropometry, 
Smoking 

Higher MDS 
adherence at 77y 
was significantly 
associated with 
lower risk of ACM 
over mean 17y f/u. 
 
Funding: NR 

Warensjo Lemming et 
al, 2018107 
 
PCS, Swedish 
Mammography Cohort 
Sweden 
 
Analytic N: 38428 
Attrition: 31% 
 
Sex: 100% female 
Race/ethnicity: NR 

Dietary pattern:  
Modified, alternate 
Mediterranean Diet Score 
(alternate mMED) 
(Tektonidis, 2015), Healthy 
Nordic Food Index (HNFI) 
 
Dietary assessment 
methods: 96-item validated 
FFQ at age 61y 
 
Outcome assessment 

Significant: 
Alternate mMED adherence and ACM over 17y f/u, with 
• Low, n=2706 deaths, HR: 1 ref: 
• Medium, n=6365 deaths, HR: 0.87, 95% CI: 0.82, 

0.91 
• High, n=1407 deaths, HR: 0.76, 95% CI: 0.82, 0.90 
• Per-category, HR: 0.87, 95% CI: 0.82, 0.90 
• Per-unit increase, HR: 0.94, 95% CI: 0.92, 0.95 
 
Alternate mMED stratified on each adherence of HNFI 
and ACM over 17y f/u: 
• low HNFI, n= 8197:  

o medium mMED HR: 0.80, 95% CI: 0.74, 

Key confounders 
accounted for: 
Sex, SES: Education; 
Living alone, Alcohol: 
Part of dietary pattern, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Other: 
Charlson’s comorbidity 
index (continuous; 1–

Higher adherence to 
modified 
Mediterranean diet 
[categorical or per-
unit increase] in a 
sample of women 
was significantly 
associated with 
lower risk of ACM at 
17 y f/u.  
 
Medium adherence 
of the Health Nordic 
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SES: Education: other 
0.3%, <9y 73%, 9-12y 
7%, >12y 19% 
Alcohol intake: ~1% 
 

methods: Swedish cause 
of death registry 

0.87;  
o high mMED HR: 0.63, 95% CI: 0.44, 0.90 

• medium HNFI, n= 24704:  
o medium mMED HR: 0.89 0.84, 0.94;  
o high mMED HR: 0.75, 95% CI: 0.69, 0.82 

• high HNFI, n= 5527: 
o medium mMED HR: 0.85, 95% CI: 0.62, 

1.16; NS;  
o high mMED HR: 0.70, 95% CI: 0.51, 0.97 

 
Alternate mMED stratified by education and ACM over 
17y f/u,:  
• 9y, HR: 0.76, 95% CI: 0.70, 0.83 
• >9y, HR: 0.70, 95% CI: 0.56, 0.86 
 
HNFI stratified on each alternate mMED adherence and 
ACM over 17y f/u, with  
• Low HNFI-mMED HR: 1 ref: 
• Low mMED, n= 7993 and medium HNFI HR: 0.89, 

95% CI: 0.83, 0.97 (note other categories were NS, 
see below).  
 

Non-Significant: 
HNFI adherence and ACM over 17y f/u 
• Low, n=2179 deaths, HR: 1 ref  
• Medium, n=6708 deaths, HR: 0.96, 95% CI: 0.91, 

1.00; NS 
• High, n=1591 deaths, HR: 0.98, 95% CI: 0.91, 1.06; 

NS 
• per category: HR: 0.98, 95% CI: 0.95, 1.02; NS 
• per-unit increase: HR: 1.00, 95% CI: 0.99, 1.02; NS 
 
HNFI stratified on each alternate mMED adherence and 
ACM over 17y f/u: 
• Low mMED, n= 7993: 

o high HNFI HR: 0.94, 95% CI: 0.69, 1.29; NS 
• Medium mMED, n=23470:  

16),  other diet score 
(mMED or HNFI 
 
Limitations: 
• Did not account for 

key confounders: 
Age, 
Race/ethnicity, 
Alcohol 

• Residual method 
used to adjust 
nutrient intakes for 
total energy intake; 

• This HNFI may 
differ from "healthy 
Nordic" diets in use 
of rapeseed oil 

Food Index 
combined with low 
adherence to the 
modified 
Mediterranean diet 
was significantly 
associated with 
lower risk ACM. No 
significant 
association was 
observed in main 
analyses of 
adherence to the 
Health Nordic Food 
Index and ACM, but 
the direction was 
similarly inverse. 
 
Funding: Swedish 
Research Council 
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o medium HNFI HR: 0.97, 95% CI: 0.90, 1.04; 
NS;  

o high HNFI HR: 0.99, 95% CI: 0.90, 1.09; NS 
• High mMED, n= 6965: 

o medium HNFI HR: 1.00, 95% CI: 0.70, 1.44; 
NS;  

o high HNFI HR: 1.00, 95% CI: 0.69, 1.43; NS 
Whalen et al, 2017108 
 
PCS, REasons for 
Geographic and Racial 
Differences in Stroke 
(REGARDS) 
United States 
 
Analytic N: 21423 
Attrition: 29% 
 
Sex: 56% female 
Race/ethnicity: 67% 
White; 33% Black 
SES: 16% Income 
<$20K/y; Marital status: 
61% married, 17% 
widowed  
Alcohol intake: ~90g/wk 
 

Dietary pattern:  
Mediterranean-based Diet 
Score (MedDietScore), 
Paleolithic Diet Score 
(Whalen, 2014) 
 
Dietary assessment 
methods: 109-item FFQ at 
age (validation NR), at age 
65y 
 
Outcome assessment 
methods: F/u, review of 
death certificates and 
medical records, Social 
Security Death Index, 
National Death Index 

Significant: 
Paleolithic diet score at 65y and ACM over 11y f/u: 
• Q1, n=5073, n=626 deaths, HR: 1.00 
• Q2, n=3728, n=482 deaths, HR: 0.95, 95% CI: 0.84, 

1.08; NS 
• Q3, n=4137, n=500 deaths, HR: 0.94, 95% CI: 0.83, 

1.07; NS 
• Q4, n=4666, n=536 deaths, HR: 0.87, 95% CI: 0.77, 

0.99 
Q5, n=3819, n=369 deaths, HR: 0.77, 95% CI: 0.67, 
0.89 

   
Mediterranean diet score at 65y and ACM over 11y f/u: 
• Q1, n=5073, n=706 deaths, HR: 1.00 
• Q2, n=3728, n=595 deaths, HR: 0.90 , 95% CI: 

0.80, 1.02; NS 
• Q3, n=4137, n=525 deaths, HR: 0.82 , 95% CI: 

0.72, 0.92 
• Q4, n=4666, n=398 deaths, HR: 0.79, 95% CI: 0.69, 

0.90 
• Q5, n=3819, n=289 deaths, HR: 0.64  95% CI: 0.55, 

0.74 
  
*Stratification analyses for both scores by comorbidities, 
race, sex, age at baseline, self-reported health, BMI, 
years of f/u, exercise habits, smoking status, or region 
did not yield significant associations. 
 
*Sensitivity analyses removing BMI from the models, or 
excluding those with chronic diseases at baseline, or 

Key confounders 
accounted for: 
Sex, Age: "age-as-
time", Race/ethnicity, 
SES, Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Other: hormone-
replacement therapy 
 
Limitations: 
Did not account for key 
confounders: Alcohol 
differed at baseline 

Higher adherence to 
the Paleolithic diet 
and the 
Mediterranean diet  
at 65y was 
significantly 
associated with 
lower risk of ACM 
over an 11y f/u. 
 
Funding: NIH: 
NINDS; HHS 
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early deaths <3 y f/u did not materially affect 
associations. 
 
*Modifying the scores from quintiles to dichotomous sex- 
and race-specific cut-offs did not materially affect 
associations (data NR).  
 
Non-Significant: N/A 
 

Yu et al, 2015109 
 
PCS, Southern 
Community Cohort 
Study 
United States 
 
Analytic N: 77572 
Attrition: 8% 
 
Sex: 55% female 
Race/ethnicity: 65% 
African American, 31% 
White, 4% Other 
SES: 55% with 
household income 
<%15,000, ~30% 
Education <12y 
Alcohol intake: NR 
 

Dietary pattern:  
Healthy Eating Index 2010 
(HEI-2010) 
 
Dietary assessment 
methods: 89-item validated 
FFQ at baseline, age ~52y 
 
Outcome assessment 
methods: National Death 
Index 

Significant 
HEI-2010 score at ~52y and risk of ACM (n=6916) after 
6.2y f/u: 
• Q1: HR: 1.00 
• Q2: HR: 0.99, 95% CI: 0.92, 1.06 
• Q3: HR: 0.95, 95% CI: 0.89, 1.03 
• Q4: HR: 0.93, 95% CI: 0.86, 1.00 
• Q5: HR: 0.80, 95% CI: 0.73, 0.86 
• p for trend <0.001 
 
Results were similar when analyzed by sex, 
race/ethnicity, and household income. 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: medical 
insurance,  menopausal 
status and hormone 
therapy in women,  
baseline disease status 
 
Limitations: 
Did not account for key 
confounders: N/A 

HEI-2010 score at 
~52y was 
associated with 
significantly lower 
risk of ACM after 
6.2y f/u. 
 
Funding: NIH 

Zaslavsky et al, 2017110 
 
PCS, Women's Health 
Initiative 
United States 
 
Analytic N: 10431 

Dietary pattern:  
DASH Score (Fung, 2008), 
“aMED”, Mediterranean 
Diet Score (MDS) 
(Trichopolou, 2003)  
 
Dietary assessment 
methods: 122-item 

Significant: 
MDS at  72.8 y and ACM over 12y f/u  
• Q1, HR: 1, ref: 
• Q2: HR: 0.98, 95% CI: 0.89, 1.08, NS 
• Q3: HR: 0.91, 95% CI: 0.81, 1.03 NS 
• Q4: HR: 0.86, 95% CI: 0.76, 0.97  
• p-trend=0.006 

Key confounders 
accounted for: 
Sex: All female, Age, 
Race/ethnicity, SES: 
Income, Education, 
Physical activity, 
Anthropometry: BMI, 
Smoking 

Higher MDS 
adherence and 
DASH scores at 
~73y were 
significantly 
associated with 
decreased rates of 
mortality, Q4 vs. Q1 
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Attrition: 6% 
 
Sex: 100% female 
Race/ethnicity: ~86% 
White, ~7.3% Black, 
~1.9% Hispanic, ~4.9% 
other 
SES: Income ~28% 
<$20K, ~29% $20K-$35, 
~20% $35K-$50, ~14% 
$50K-$75K, ~10% 
>$75K; Education: ~8% 
≤high school, ~59% 
≥college 
Alcohol intake:  NR 
 

validated FFQ at baseline 
and 3y f/u, utilized for 
calibrated intakes 
 
Outcome assessment 
methods: Vital statistics 
were verified through the 
National Death Index 

 
DASH score at  72.8 y and ACM over 12y f/u  
• Q1, HR: 1, ref: 
• Q2: HR: 0.97, 95% CI: 0.88, 1.07, NS 
• Q3: HR: 0.95, 95% CI: 0.86, 1.05, NS 
• Q4: HR: 0.88, 95% CI: 0.79, 0.98 
• p-trend=0.02 
 
DII score at  72.8 y and ACM over 12y f/u  
• Q1, HR: 1, ref: 
• Q2: HR: 1.15, 95% CI: 1.03, 1.27 
• Q3: HR: 1.28, 95% CI: 1.15, 1.42 
• Q4: HR: 1.24, 955 CI: 1.12, 1.38 
• p-trend=0.35, NS 
 
Non-Significant: N/A 

 
Other: Total energy 
intake, Other: Protein 
intake, Frailty 
 
Limitations: 
Did not account for key 
confounders: Alcohol 
 

and across the 
quartiles. 
 
Funding: NIH: 
NHLBI; HHS 

Zaslavsky et al, 2018111 
 
PCS, Women’s Health 
Initiative (WHI-OS) 
Sweden 
 
Analytic N: 10431 
Attrition: 81% 
 
Sex: 100% female 
Race/ethnicity: White 
86%; Black 7%; 
Hispanic 2%; Other 
race: 4% 
SES: Education: 7% ≤ 
high-school; 59% 
college  
Income: 24% ≤$20K; 
28% $20–$35K, 13% 
≥$50-$75, 10% >$75 
Alcohol intake: 0.06 g/d  

Dietary pattern:  
Alternate Med Diet Score 
(aMED) (Fung, 2005) 
 
Dietary assessment 
methods: 122-item 
validated FFQ at baseline, 
age 73.7y 
 
Outcome assessment 
methods: Hospital records, 
autopsy or coroner reports, 
death certifications, and the 
National Death Index. 

Significant: 
aMED adherence [per-unit increase] at 73.7y and ACM 
over 12.4y f/u: HR: 0.96, 95% CI: 0.943, 0.985; p=0.001  
   
*Results were similar when early deaths <3y f/u were 
excluded, and with item-by-item removal of individual 
components of the aMED score. 
   
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Income; Education, 
Alcohol: Part of dietary 
pattern, Physical 
activity, Anthropometry: 
BMI, Smoking 
 
Other: Total energy 
intake, Frailty score; 
aMED components 
 
Limitations: 
Did not account for key 
confounders: N/A 

Higher adherence to 
the alternative 
Mediterranean diet 
score at 73.7y in 
frail older women 
was significantly 
associated with 
lower risk of ACM 
over ~12y f/u. 
 
Funding: NIH: 
NHLBI; HHS 
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Study and Participant 
Characteristics 
 

Intervention/ Exposure 
and Outcomes 

Results Confounding and 
Study Limitations 

Summary of 
findings 
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Table 5. Studies examining the relationship between dietary patterns by factor/cluster analysis and all-cause mortalityix 
Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

Anderson et al., 
2011112 
 
PCS, Health, Aging, 
and Body 
Composition (Health 
ABC) Study, 
United States 
 
Analytic N: 2582  
Attrition: 16% 
Sex: ~43% female 
Race/ethnicity: ~65% 
"White" 
SES: ~79% 
completed high-
school 
Alcohol intake: ~53% 
any 

Dietary pattern(s): 
 
Adherence to 6 dietary patterns identified by 
cluster analysis:  
• 'Healthy foods': higher intake of low-fat 

dairy products, fruit, whole grains, 
poultry, fish and vegetables, and lower 
consumption of meat, fried foods, 
sweets, high-energy drinks, and added 
fat 

• 'High-Fat Dairy Products': higher intake 
of foods such as ice cream, cheese, 
and 2% and whole milk and yogurt, and 
lower intake of poultry, low-fat dairy 
products, rice, and pasta 

• 'Meat, Fried Foods, and Alcohol': NR; 
higher intake of meat, fried poultry, 
beer, liquor, rice, pasta, and mixed 
dishes, snacks, nuts, high-energy-
density drinks, mayonnaise and salad 
dressing 

• 'Breakfast Cereal': NR; higher intake of 
cold breakfast cereal, fiber/bran and 
other cold breakfast cereal; lower intake 
of dark yellow vegetables, refined 
grains, and nuts 

Significant: 
 
Dietary patterns and risk of all-cause 
mortality (ACM) at 8.4y f/u with 'Healthy 
foods', n=77 deaths, RR: 1 ref 
• 'High-fat dairy products', n=109 

deaths, RR: 1.40, 95% CI: 1.04, 1.88 
• 'Sweets and desserts', n=104 

deaths, RR: 1.37, 95% CI: 1.02, 1.86 
 
Non-significant: 
 
Dietary patterns and risk of ACM at 8.4y 
f/u with 'Healthy foods', n=77 deaths, 
RR: 1 ref 
• 'Meat, fried foods, and alcohol', 

n=209 deaths, RR: 1.21, 95% CI: 
0.92, 1.60  

• 'Breakfast cereal', n=105 deaths, 
RR: 1.16, 95% CI: 0.86, 1.56 

• 'Refined grains', n=135 deaths, RR: 
1.08, 95% CI: 0.80, 1.45 

Key confounders 
accounted for: 

Sex; Age; 
Race/ethnicity; SES: 
Education; Alcohol: 
Part of dietary 
pattern; Physical 
activity; Smoking 

Other: Total energy 
intake; Other: 
clinical site 

Limitations: 

• Did not account 
for key 
confounders: 
Anthropometry 

• Dietary variables 
from year 2 of 
study, not true 
baseline 

Consumption of the 
'Healthy Foods' cluster 
(higher intake of low-fat 
dairy products, fruit, 
whole grains, poultry, 
fish and vegetables, and 
lower consumption of 
meat, fried foods, 
sweets, high-energy 
drinks, and added fat) 
compared to the 'High-
fat dairy products' or 
'Sweets and desserts' 
clusters was associated 
with signifcantly lower 
risk of ACM at 8.4 y f/u.  
 
No significant 
associations observed 
when comparing the 
'Healthy Foods' cluster 
to the 'Meat, Fried 
Foods, and Alcohol', 
'Breakfast Cereal', or 
'Refined Grains' clusters 
and ACM risk. 

                                            
ix Abbreviations: ACM, all-cause mortality; CI, confidence interval; CVD, cardiovascular disease; DALY, disability-adjusted lost years; D, decile; FFQ, food 
frequency questionnaire; f/u, follow-up; HR, hazard ratio; HTN, hypertension; Hx, history of; MUFA, monounsaturated fats/fatty acids; N/A, not applicable; 
NR, not reported; NS, not significant; % E, percentage of energy; PCS, prospective cohort study design; PUFA, polyunsaturated fats/fatty acids; Q, 
quantile (quartile or quintile as appropriate); ref, reference (referent group); RR, relative risk; SD, standard deviation; SES: Socioeconomic status; SFA, 
saturated fats/fatty acids; SMR, standardized mortality ratio; T, tertile; y, years  
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

• 'Refined Grains': NR; higher intake of 
processed meat; lower intake of liquor, 
whole grains, cold breakfast cereal, 
fiber/bran and other cold breakfast 
cereal 

• 'Sweets and Desserts': higher intake of 
doughnuts, cake, cookies, pudding, 
chocolate, and candy, and lower intake 
of fruit, fish, other seafood, and dark 
green vegetables 

Dietary assessment methods: 108-item 
validated FFQ at age ~76y (study year 2) 
 
Outcome assessment methods: 
Participant contact, proxy, hospital records, 
local newspaper obituaries, Social Security 
Death Index data, and confirmed by death 
certificates 
 

 
Funding: NIH: NIA 

Atkins et al, 2016113 
 
PCS, British Regional 
Heart Study (BRHS) 
United Kingdom 
 
Analytic N: 3226 
Attrition: 58% 
Sex: 0% female 
Race/ethnicity: 99% 
"white European" 
SES: ~49.3% manual 
social class 
Alcohol intake: ~2.8% 
heavy drinkers 

Dietary pattern(s): 
 
Adherence to 3 dietary patterns identified by 
factor analysis (PCA): 
• ‘High-fat/low-fibre’: high in red meat, 

meat products, white bread, fried 
potato, and eggs 

• ‘Prudent’: high in poultry, fish, fruits, 
vegetables, legumes, pasta, rice, 
wholemeal bread, eggs, and olive oil 

• ‘High sugar’: high in biscuits, puddings, 
chocolates, sweets, sweet spreads, 
breakfast cereals 

Significant: 
 
‘High-fat/low-fibre’ adherence and ACM  
over ~11.3y f/u: 
• Q1, n=187 deaths, HR: 1, ref 
• Q2, n=199 deaths, HR: 1.1, 95% CI: 

0.88, 1.38 
• Q3, n=239 deaths, HR: 1.11, 95% 

CI: 0.88, 1.39 
• Q4, n=274 deaths, HR: 1.44, 95% 

CI: 1.13, 1.84 
• p-trend=0.007   
• Rate/1000 person years (Q1, Q2, 

Q3, Q4): 22.65, 24.62, 30.59, 35.69 
 

Key confounders 
accounted for: 

Sex: Design; Age; 
Race/ethnicity: 
Design; SES; 
Alcohol; Physical 
activity; 
Anthropometry; 
Smoking 
 
Other: Total energy 
intake; Family 
history: Diabetes 
(self); HDL 
cholesterol; Systolic 

Highest compared to 
lowest adherence (Q4 
vs. Q1) to a ‘high-
fat/low-fibre’ pattern (a 
high intake of red meat, 
meat products, white 
bread, fried potato and 
eggs) was associated 
with significantly higher 
risk of ACM at mean f/u 
of 11.3 y in men. 

Higher adherence (Q2 
vs. Q1) to a 'Prudent' 
dietary pattern, high in 
poultry, fish, fruits, 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

Dietary assessment methods: 86-item 
validated FFQ at age 68.3y 

Outcome assessment methods: National 
Health Service Central Register 

‘Prudent’ diet adherence and ACM  over 
~11.3y f/u: 
• Q1, n=280 deaths, HR: 1 ref 
• Q2, n=214 deaths, HR: 0.77, 95% 

CI: 0.63, 0.95 
• Q3, NS (see below) 
• Q4, NS (see below) 
• p-trend=0.28 

   
Non-significant: 
 
‘Prudent’ diet adherence and ACM  over 
~11.3y f/u:  
• Q1, n=280 deaths, HR: 1 ref 
• Q3, n=202 deaths, HR: 0.93, 95% 

CI: 0.75, 1.14; NS 
• Q4, n=203 deaths, HR: 0.83, 95% 

CI: 0.66, 1.04; NS 
• p-trend=0.28   
• Rate/1000 person years (Q1, Q2, 

Q3, Q4): 36.66, 26.64, 25.15, 24.97 
 

‘High-sugar’ adherence and ACM over 
~11.3y f/u: 
• Q1, n=219 deaths, HR: 1 ref 
• Q2, n=222 deaths, HR: 1.06, 95% 

CI: 0.85, 1.31 
• Q3, n=214 deaths, HR: 0.91, 95% 

CI: 0.72, 1.15 
• Q4, n=244 deaths, HR: 1, 95% CI: 

0.77, 1.29 
• p-trend=0.71  
• Rate/1000 person years (Q1, Q2, 

Q3, Q4): 27.32, 28, 26.56, 31.18 
 

BP; CRP; von 
Willebrand factor 
 
Limitations:  
Dietary patterns 
assessed only at 
baseline, thus at risk 
for departure in 
intended exposure 

vegetables, legumes, 
pasta, rice, wholemeal 
bread, eggs, and olive 
oil, was associated with  
significantly lower risk of 
ACM over a mean f/u of 
11.3 years, however, the 
p-trend across quartiles 
did not reach 
significance in men. 

No significant 
associations were 
observed between 
quartiles of adherence to 
the 'High-sugar' dietary 
pattern, high in biscuits, 
puddings, chocolates, 
sweets, sweet spreads, 
breakfast cereals, and 
risk of ACM in men. 
 
Funding: National 
Institute for Health 
Research School for 
Primary Care Research 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

Bamia et al, 2007114 
 
PCS, European 
Prospective 
Investigation into 
Cancer and Nutrition 
elderly (EPIC-elderly) 
Denmark, France, 
Germany, Greece, 
Italy, Netherlands, 
Norway, Spain, 
Sweden, United 
Kingdom 
 
Analytic N: 74607 
Attrition: 26% 
Sex: 67% female 
Race/ethnicity:  
SES:  No school: 
~23%; Technical 
school: ~10%; 
Secondary school: 
~9%; University: ~9% 
Alcohol intake:   
 

Dietary pattern(s): 
 
Adherence [categorical, tertiles] to a plant-
based dietary pattern identified by factor 
analysis: 
• ‘Plant-based diet’: higher plant foods 

such as vegetables and vegetable oils, 
fruit, pasta/rice/other grains and 
legumes; poor in potatoes, margarine 
and non-alcoholic beverages 
 

Dietary assessment methods: Validated 
FFQ at age ≥ 60y 
 
Outcome assessment methods: 
Population mortality registries (at the 
national or regional level), as well as by 
active f/u 

Significant: 

Plant-based dietary pattern by 1 SD 
increment and ACM during ~7.5y f/u:: 
HR: 0.86, 95% CI: 0.77, 0.95, p=0.06 

Analyses by country: 

• In Greece, plant-based dietary 
pattern and ACM during ~7.5y f/u:: 
T3 vs. T1: HR: 0.55, 95% CI: 0.36, 
0.85; By 1 SD increment HR: 0.67, 
95% CI: 0.50, 0.89 

• In Netherlands, plant-based dietary 
pattern and ACM during ~7.5y f/u:: 
By 1 SD increment  HR: 0.55, 95% 
CI: 0.37, 0.82 

Non-significant: 

Plant-based dietary pattern by tertiles 
with the first tertile ref and ACM during 
~7.5y f/u: 

• T2: HR: 0.90, 95% CI: 0.84, 0.98, 
p=0.502; NS 

• T3: HR: 0.89, 95% CI: 0.79, 0.99, 
p=0.124; NS  

Key confounders 
accounted for: 

Sex; Age; SES: 
Education; Alcohol; 
Physical activity; 
Anthropometry: 
Waist-to-hip ratio;  
BMI; Smoking 
Other: Total energy 
intake; Other: 
Diabetes; 
Country/center 

Limitations: 
Did not account for 
key confounders: 
Race/ethnicity 

Adherence to a ‘plant-
based diet’, higher in 
vegetables and 
vegetable oils, fruit, 
pasta/rice/other grains 
and legumes; poor in 
potatoes, margarine and 
non-alcoholic 
beverages, by 1 SD 
increment was 
associated with a 
significantly lower risk of 
ACM in older adults 
during ~7.5 y f/u.  

In analyses by country, 
this association 
remained such that 
greater adherence to a 
plant-based diet was 
associated with lower 
overall ACM in Greece 
and Netherlands, but not 
in other countries/ 
centers. 
 
Funding: ‘Quality of Life 
and Management of 
Living Resources’ 
Programme of the 
European Commissionx 

                                            
x Additional funding sources reported in Bamia et al, 2007 include: 'Europe against Cancer’ Programme of the European Commission for the project EPIC 
coordinated by the International Agency for Research on Cancer (WHO);  Greek Ministry of Health and the Greek Ministry of Education; The Danish 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

Analyses by country in Denmark, 
France, Germany, Italy, Spain, Sweden, 
or the United Kingdom for plant-based 
dietary pattern adherence (by tertile, or 1 
SD increment) at age ≥ 60y  and ACM 
during ~7.5y f/u; all NS 

(see footnote for 
additional funding 
sources) 

Boggs et al, 201512 
 
PCS, Black Women's 
Health Study (BWHS) 
United States 
 
Analytic N: 37001 Attrition: 
37% 
 
Sex: 100% female 
Race/ethnicity: 100% Black 
SES: ~47% ≥ 16 y of 
education, ~43% married or 
living as married 
Alcohol intake: ~6.5% ≥7 
drinks/wk 

Dietary pattern(s):  
Index analysis: see Table 4 
 
Factor analysis: Adherence to two 
dietary patterns identified using factor 
analysis as follows: 
-'Prudent': High intake of vegetables 
and fruits 
-'Western': High Intake of red and 
processed meat and fried foods  
 
Dietary assessment methods: 
Validated FFQ at baseline, mean age 
42y and again 6y later 
 
Outcome assessment methods: 
Deaths identified by linkage with the 
National Death Index 

Significant:  
Adherence to the Western dietary 
pattern at 42y and ACM at 6y f/u: 
• Q1, n=283 deaths, HR: 1, ref 
• Q2, n=311 deaths, HR: 1.10, 95% 

CI: 0.93, 1.29, NS 
• Q3, n=329 deaths, HR: 1.16, 95% 

CI: 0.99, 1.37, NS 
• Q4, n=335 deaths, HR: 1.18, 95% 

CI: 1.00, 1.39 
• Q5, n=420 deaths, HR: 1.37, 95% 

CI: 1.17, 1.60 
• p-trend<0.001 
 
Stratification by BMI <30, ever smokers, 
vigorous exercise <3 h/wk, ages <55y 
and ≥55y, and education <16y and ≥ 
16y: 
• Western dietary pattern adherence 

ssociated with significantly increased 
risk of ACM 

Key confounders 
accounted for: 
Sex: All women, 
Age, Race/ethnicity: 
all Black, SES: 
Education, marital 
status, Alcohol, 
Physical activity, 
Anthropometry: BMI,  
Smoking 
 
Other: Total energy 
intake 
 
Limitations: 
Did not account for 
key confounders: 
N/A 

Higher adherence to the 
Western diet pattern 
was significantly 
associated with an 
increased risk of ACM. 
There was no significant 
association between the 
Prudent dietary pattern 
and ACM. 
 
Funding: NCI 

                                            
Cancer Society; Ligue contre le Cancer; Socie´te´ 3M; Mutuelle Ge´ne´rale de l’Education Nationale (France); Institut National de la Sante´ et de la 
Recherche Me´dicale; Gustave Roussy Institute and several General Councils in France; German Cancer Aid; German Cancer Research Center; German 
Federal Ministry of Education and Research (Germany); Associazione Italianaper la Ricerca sulCancro; Associazione Italiana per la Ricerca contro il 
Cancro in Florence; Compagnia di San Paolo; Regione Sicilia, Associazione Italiana Ricerca Cancro and Avis-Ragusa; Dutch Ministry of Public Health, 
Welfare and Sports; Health Research Fund of the Spanish Ministry of Health; the Spanish Regional Governments of Andalucia, Asturias, Basque Country, 
Murcia and Navarra; the ISCIII Network Red de Centros; Swedish Cancer Society; Swedish Scientific Council, City of Malmo¨; Regional Governmentof 
Ska°ne; Cancer Research UK; Medical Research Council  
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

 
Non-significant: 
Adherence to the Prudent dietary pattern 
at 42y and ACM at 6y f/u:  
• Q1, n=301 deaths, HR: 1, ref 
• Q2, n=334 deaths, HR: 1.05, 95% 

CI: 0.90, 1.23 
• Q3, n=310 deaths, HR: 0.92, 95% 

CI: 0.78, 1.08 
• Q4, n=357 deaths, HR: 0.99, 95% 

CI: 0.85, 1.17 
• Q5, n=376 deaths, HR: 1.01, 95% 

CI: 0.86, 1.20 
• p-trend=0.98 

 
Brunner et al, 
2008115 
 
PCS, Whitehall II 
study 
United Kingdom 
 
Analytic N: 7731 
Attrition: 25% 
Sex: ~30% female 
Race/ethnicity: NR, 
data not shown for 
self-report status as 
"white, South Asian, 
Afro-Caribbean, or 
other" 
SES: low 
employment grade 
2.5% 
Alcohol intake: NR 
 

Dietary pattern(s): 
 
Adherence to 4 dietary patterns identified by 
cluster analysis: 
• 'Unhealthy': Higher than average 

consumption of meat and sausages, 
white bread, fries, and full-cream milk. 
Average consumption of wine and beer; 
very low consumption of fruit and 
vegetables. 

• 'Sweet': Higher than average 
consumption of biscuits, cakes, meat, 
sausages and savory pies, white bread, 
full-cream milk, butter, and wine and 
beer. Average intake of fruit and 
vegetables. 

• 'Mediterranean-like': Higher than 
average consumption of whole-meal 
bread, fruit, vegetables, pasta and rice, 
and wine and beer. Low intake of full-
cream milk but high intake of butter. 

Significant: N/A 

Non-significant: 

Dietary patterns and risk of ACM during 
~15y f/u with 'Unhealthy' dietary pattern, 
n=147 deaths, HR: 1 ref 

• 'Sweet', n=52 deaths, HR: 0.90, 95% 
CI: 0.63, 1.27, p=0.55, NS 

• 'Mediterranean-type', n= 51 deaths: 
HR: 0.81, 95% CI: 0.57, 1.15, 
p=0.23, NS  

• 'Healthy', n=126 deaths: HR: 0.95, 
95% CI: 0.74, 1.22, p=0.69, NS 

Key confounders 
accounted for: 

Sex; Age; 
Race/ethnicity; SES; 
Alcohol: Part of 
dietary pattern; 
Physical activity; 
Anthropometry: 
EI/EE; Smoking 
 
Other: Total energy 
intake: EI/EE 

Limitations: 
Data on additional 
confounders NR 
(e.g., marital class, 
car ownership); 
Missing data on 

No significant 
associations were 
observed between 
dietary patterns 
consumed at age 50 y 
and ACM during 15 y of 
f/u. 
 
Funding: United 
Kingdom Medical 
Research Council 
(MRC); British Heart 
Foundation; Health and 
Safety Executive; 
Department of Health; 
NHLBI; NIA; Agency for 
Health Care Policy 
Research; MacArthur 
Foundation Research 
Network on SES and 
Health 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

Average consumption of white bread. 
• 'Healthy': Higher than average 

consumption of whole-meal bread, fruit 
and vegetables, and polyunsaturated 
margarine. Average to low consumption 
of red meat, sweet foods, and wine and 
beer 

Dietary assessment methods: 127-item 
validated FFQ at age 50y 
 
Outcome assessment methods: National 
Health Service Central Registry 

exposures and 
outcomes 

Chan et al, 201919 
 
PCS, NR 
Hong Kong, China  
 
Analytic N: 2802 
Attrition: 30% 
 
Sex: 50% female 
Race/ethnicity: NR 
SES: ~73% primary 
school or below, 
~27% secondary 
school or above; 70% 
married 
Alcohol intake: NR 

Dietary pattern(s):  
Index analysis: see Table 4 
 
Factor analysis: Adherence to 3 dietary 
patterns: 
• ‘Vegetable-fruits' pattern (data NR) 
• 'Snacks-Drinks-Milk products' pattern 

(data NR) 
• 'Meat-fish' pattern (data NR) 
 
Dietary assessment methods: 280-item 
validated FFQ at baseline, mean age 73y 
 
Foods/food groups: factor analysis 
patterns, NR 
 
Outcome assessment methods:  
Hong Kong Government Death Registry 

Significant: see Table 4 
 
Non-Significant: 
'Vegetables-Fruits' and ACM in men  
• T1, n=216 deaths, HR: 1, ref: 
• T2, n=186 deaths, HR: 0.82, 95% CI: 

0.67, 1.001 
• T3, n=190 deaths, HR: 0.86, 95% CI: 

0.7, 1.05 
• p-trend=0.122 
 
'Snacks-drinks-milk products' and ACM 
in men  
• T1, n=214 deaths, HR: 1, ref: 
• T2, n=187 deaths, HR: 0.82, 95% CI: 

0.67, 1.002 
• T3, n=191 deaths, HR: 0.98, 95% CI: 

0.79, 1.20 
• p-trend=0.793 
 
'Meat-fish' and ACM in men 
• T1, n=194 deaths, HR: 1, ref: 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, marital 
status, living alone, 
Alcohol, Physical 
activity; 
Anthropometry: BMI, 
Smoking 
Other: Total energy 
intake, Other: 
medical history of 
HTN, Diabetes, and 
CVD, Serum 25OHD 
level, season of 
blood taking, log 
hsCRP, geriatric 
depression scale 
category, CSID 
category 
 
Limitations: 
• Did not account 

No significant 
associations were 
observed between 
dietary patterns derived 
by factor analysis and 
ACM in women or men.  
 
Funding: Research 
Council of Hong Kong 
(HK); Health and 
Medical Research Fund 
of the Food and 
Health Bureau of HK; 
HK Jockey Club 
Charities 

Trust; Centre for 
Nutritional Studies, The 
Chinese University of 
HK. 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

• T2, n=201 deaths, HR: 0.93, 95% CI: 
0.76, 1.14 

• T3, n=196 deaths, HR: 0.87, 95% CI: 
0.7, 1.07 

• p-trend=0.172 
 
'Vegetables-Fruits' and ACM in women 
• T1, n=132 deaths, HR: 1, ref: 
• T2, n=119 deaths, HR: 1.04, 95% CI: 

0.81, 1.35 
• T3, n=111 deaths, HR: 1.04, 95% CI: 

0.8, 1.36 
• p-trend=0.741 
 
'Snacks-drinks-milk products' and ACM 
in women  
• T1, n=120 deaths, HR: 1, ref: 
• T2, n=149 deaths, HR: 1.25, 95% CI: 

0.97, 1.6 
• T3, n=94 deaths, HR: 0.83, 95% CI: 

0.62, 1.11 
• p-trend=0.254 
 
Adherence to the 'Meat-fish' and ACM in 
women  
• T1, n=126 deaths, HR: 1, ref: 
• T2, n=116 deaths, HR: 0.94, 95% CI: 

0.73, 1.22 
• T3, n=121 deaths, HR: 1.0002, 95% 

CI: 0.77, 1.3 
• p-trend=0.990 

for key 
confounders: 
Race/ethnicity 

• Sample was of 
higher education 
vs. general 
population 

Granic et al, 2013116 
 
PCS, Swedish Twin 
Registry cohort 

Dietary pattern(s): 
 
Adherence to 4 dietary patterns identified by 
cluster analysis: 

Significant: Key confounders 
accounted for: 

Adherence to the 
'Moderate Intake and 
Starch' or the 'Meat and 
Refined Starch' dietary 
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Sweden 
 
Analytic N: 12830 
Attrition: 23% 
Sex: ~56% female 
Race/ethnicity: NR 
SES: ~76% married  
Alcohol intake: 
~64.8% in past year 

•  'Moderate Intake and Starch Diet': 
medium intake of all foods (Beef, pork, 
sausage, egg and egg dishes, fish and 
seafood, fruits and vegetables, 
potatoes, sweets, and milk) except for 
high intake of flour-based foods, 
pastries and sandwiches.  

• 'Moderate Intake with Low Flour-Based 
Food Diet', ref: moderate consumption 
of 8 food items (Beef, pork, sausage, 
egg and egg dishes, fish and seafood, 
fruits and vegetables, potatoes, coffee 
cake and pastries, sweets, sandwich, 
and milk), minimal intake of flour-based 
dishes, low in refined starch  

•  'Meat and Starch Diet': higher 
consumption of potatoes, milk, 
sandwiches, pork and sausage-based 
dishes 

• 'Low Meat Intake Diet': lower intake of 
eight food groups including meat-based, 
egg-based and potato-based dishes 
 

Dietary assessment methods: 12-item 
FFQ (non-validated) at age 56y 
 
Outcome assessment methods: National 
death registry 

Dietary patterns and risk of ACM at f/u 
20+y or more past baseline*, with Class 
2, HR: 1, ref:  
• 'Moderate Intake and Starch Diet': 

HR: 1.09 , 95% CI: 1.02 , 1.17, 
p=0.011 

• 'Meat and Starch Diet': HR: 1.07, 
95% CI: 1.00, 1.14, p=0.054 

*Sub-analyses in cotwin control model 
(n=2034 pairs) yielded similar results  
**Sub-analyses by sex were not fully-
adjusted, but yielded similar results in 
women 

Dietary patterns and survival time, with 
'Moderate Intake with Low Flour-Based 
Food Diet' ref, Mantel-Cox χ2=115.49, 
p<0.001: 
• 'Moderate Intake with Low Flour-

Based Food Diet': 28.65y; 95% CI 
28.26 to 29.05 

• 'Meat and Starch Diet': 26.09y; 95% 
CI: 25.67 to 26.51 

• 'Low Meat Intake Diet': 25.76y; 95% 
CI 25.35 to 26.17 

Sub-analyses by sex of 'Moderate Intake 
with Low Flour-Based Food Diet':  
• Men: 25.87 y; 95% CI 25.24 to 

26.50; Mantel-Cox χ2=24.52, 
p<0.001 

• Women: 30.33 y; 95% CI 29.84 to 
30.83; Mantel-Cox χ2=96.97, 
p<0.001 

Sex; Age; SES: 
Model 3; Alcohol: 
Model 5; Physical 
activity: Model 5; 
Anthropometry: 
Model 4; Smoking: 
Model 5 
 
Other: Total energy 
intake: Model 4 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

• Accounted for 
different 
confounders in 
different models 

• FFQ was not 
validated and 
lacked precision; 

• Limited 
generalizability 
due to sample 
being twin pairs; 

• Missing 
exposure data 

patterns compared the 
'Moderate Intake with 
Low Flour-Based Food' 
diet at mid-life were 
associated with 
significantly higher risk 
of ACM at f/u of 20+ y 
past baseline.  

Similar results were 
obtained in sub-group 
analyses of cotwin 
models. 
 
Funding: European 
Regional Development 
Fund Project; Swedish 
Council for Work Life  
and Social Research by 
the Future Leaders of 
Ageing Research in 
Europe  
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Non-significant: 

Dietary patterns and risk of ACM at f/u 
20+y or more past baseline*, with 
'Moderate Intake with Low Flour-Based 
Food Diet' ref (HR: 1):  
• 'Low Meat Intake Diet', HR: 1.03, 

95% CI: 0.97, 1.10, p=0.394; NS 
 

Dietary patterns and risk of ACM at f/u 
10+y past baseline*, with 'Moderate 
Intake with Low Flour-Based Food Diet', 
HR: 1, ref:  
• 'Moderate Intake and Starch Diet', 

HR: 1.05, 95% CI: 0.99, 1.12, 
p=0.131; NS 

• 'Meat and Starch Diet', HR: 1.04, 
95% CI: 0.98, 1.11, p=0.201; NS 

• 'Low Meat Intake Diet', HR: 1.02, 
95% CI: 0.96, 1.08, p=0.47; NS 

*Sub-analyses in cotwin control model 
(n=2034 pairs) yielded similar results  
**Sub-analyses by sex were not fully-
adjusted, but not significant in men 

Hamer et al, 2010117 
 
PCS, National Diet 
and Nutrition Survey 
United Kingdom 
 
Analytic N: 1017 
Attrition: 53% 
Sex: 48.9% female 

Dietary pattern(s): 
 
Adherence to 4 dietary patterns identified 
using factor analysis (method of principal 
components) as follows: 
• 'Mediterranean': High consumption of 

fruits and raw vegetables, oily fish, 
coffee and wine 

• 'Health aware': High consumption of 

Significant: 

'Mediterranean' dietary pattern and ACM 
over 9.2y f/u with T1, HR: 1, ref: 
• T2, HR: 0.81 95% CI: 0.67, 0.97 
• T3, HR 0.82 95% CI: 0.68, 1.00, NS 
• p-trend=0.044 

 
Non-significant: 

Key confounders 
accounted for: 

Sex; Age; SES: 
Alcohol: Part of 
dietary pattern; 
Education; Physical 
activity; 
Anthropometry: BMI; 

Higher adherence to the 
‘Mediterranean’ dietary 
pattern (T2 vs. T1; high 
consumption of fruits 
and raw vegetables, oily 
fish, coffee and wine) 
was associated with 
significantly lower ACM 
over ~9 years f/u. No 
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Race/ethnicity: NR 
SES: >= GSE 
Education: 61.6% 
Alcohol intake: NR   
 

low-fat/high fiber foods, such as boiled 
potatoes, green vegetables and 
wholemeal bread 

• 'Traditional': High consumption of white 
bread, eggs, bacon and ham 

• 'Sweet and fat': High consumption of 
butter, whole milk, preserves, cream, 
buns/cakes/puddings and pastries. 
 

Dietary assessment methods: 4-d 
weighed record of all food and drink 
measured at mean age 76.3 y 
 
Outcome assessment methods: Linked 
NHS administrative mortality data 

 
'Health aware' dietary pattern and ACM 
over 9.2y with T1, HR: 1, ref: 
• T2, HR: 1.04 95% CI: 0.86, 1.25; NS 
• T3, HR: 0.93 95% CI: 0.76, 1.13; NS 
• p-trend=0.532 

 
'Traditional' dietary pattern and ACM 
over 9.2y with T1, HR: 1, ref: 
• T2, HR: 0.94 95% CI: 0.78, 1.15; NS 
• T3, HR: 1.15 95% CI: 0.94, 1.40; NS 
• p-trend=0.143 

 
'Sweet and fat' dietary pattern and ACM 
over 9.2y with T1, HR: 1, ref: 
• T2, HR: 1.02 95% CI: 0.84, 1.24; NS 
• T3, HR: 0.93 95% CI: 0.75, 1.15; NS 
• p-trend=0.622 

Smoking 
 
Other: Total energy 
intake; Supplement 
usage; Self-rated 
health 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity  

• Food pattern 
groups may not 
have enough 
detail/elements; 
low percent of 
variance 
explained by the 
four dietary 
patterns 

significant associations 
were observed between 
the ‘Health aware’, 
‘Traditional’, and ‘Sweet 
and fat’ dietary patterns 
and ACM. 
 
Funding: The Medical 
Research Council 

Heidemann et al, 
2008118 
 
PCS, Nurses’ Health 
Study (NHS) 
United States 
 
Analytic N: 72113 
Attrition: 41% 
Sex: 100% female 
Race/ethnicity: NR 
SES: NR 

Dietary pattern(s): 
 
Adherence to 2 dietary patterns identified 
using factor analysis as follows: 
• 'Prudent': High consumption of 

vegetables, fruit, legumes, fish, poultry, 
and whole grains, 

• 'Western': High consumption of red 
meat, processed meat, refined grains, 
french fries, and sweets and desserts. 
 

• Significant:  
Prudent pattern and ACM over 18y f/u, 
with Q1, RR: 1, ref:: 
• Q2, RR: 0.85, 95% CI: 0.78, 0.92 
• Q3, RR: 0.84, 95% CI: 0.78, 0.91 
• Q4, RR: 0.81, 95% CI: 0.74, 0.88 
• Q5, RR: 0.83, 95% CI: 0.76, 0.90 
• p-trend<0.001 

 
Western pattern and ACM over 18y f/u 
with Q1, RR: 1, ref:: 
• Q3, RR: 1.10, 95% CI: 1.02, 1.20 

Key confounders 
accounted for: 

Sex; Age; SES: 
Design; same job; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Other: Total energy 
intake; Supplement 
usage; Hormone 

Higher adherence to a 
‘Prudent’ dietary pattern 
(Q2, Q3, Q4, or Q5 vs. 
Q1), with higher 
consumption of 
vegetables, fruit, 
legumes, fish, poultry, 
and whole grains, was 
associated with 
significantly lower risk of 
ACM.  
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Alcohol intake:  mean 
7.1 g/d  

Dietary assessment methods: 116-item 
validated FFQ at baseline, and every 2-4 y 
aftter; age ~50y 

Outcome assessment methods: Linked 
through the National Death Index (for non-
responders) if deaths were not reported by 
family members or postal authorities. 

• Q4, RR: 1.16, 95% CI: 1.06, 1.26 
• Q5, RR: 1.21, 95% CI: 1.21, 1.32 
• p-trend<0.001 

Non-significant: 

Western pattern at mean age ~50y and 
ACM  over 18y f/u, with Q1, RR: 1, ref: 
• Q2, RR: 1.00, 95% CI: 0.92, 1.08; 

NS 

replacement; History 
of hypertension 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity; 
Alcohol 

• Homogenous 
population 

Higher adherence to a 
‘Western’ dietary pattern 
(Q3, Q4, or Q5 vs. Q1), 
with higher consumption 
of red meat, processed 
meat, refined grains, 
french fries, and sweets 
and desserts, was 
significantly associated 
with higher risk of ACM. 
 
Funding: NIH; German 
Academic Exchange 
Service and the Hans & 
Eugenia Juetting-
Foundation; Beth Israel 
Deaconess Medical 
Center 

Hoffmann et al, 
2005119 
 
PCS, EPIC-Elderly, 
Germany 
 
Analytic N: 9356 
Attrition: 2% 
 
Sex: 50% female 
Race/ethnicity: NR 
SES: ~29% 
University degree 
Alcohol intake: NR  

Dietary pattern(s): 
Factor/cluster analysis: Adherence to 2 
dietary patterns identified by principal 
component analysis (PCA):  
• PCA Pattern 1: higher in potatoes, 

vegetables, legumes, bread, all types of 
meat, eggs, sauces, soups 

• PCA Pattern 2: higher in vegetables, 
fruits, dairy products, other cereals, 
vegetable oils non-alcoholic beverages, 
and lower in alcoholic beverages other 
than wine 

 
Reduced rank regression (RRR): see Table 
6 
 
Dietary assessment methods: 148-item 
validated FFQ at baseline, bage ~63y 

Significant: see data for RRR in Table 6 
 
Non-significant: 
PCA Pattern 1 [per-SD increase]: RR: 
1.10, 95% CI: 0.96, 1.28; categorical:  

• Q1: RR: 1.00 
• Q2: RR: 0.82, 95% CI: 0.57, 

1.22 
• Q3: RR: 1.00, 95% CI: 0.70, 

1.45 
• Q4: RR: 1.03, 95% CI: 0.70, 

1.51 
• Q5: RR: 1.06, 95% CI: 0.68, 

1.65 
• p-trend = 0.50 

 
PCA Pattern 2 [per-SD increase]: RR: 
0.99, 95% CI: 0.89, 1.10; categorical: 

Key confounders 
accounted for: 
Sex; Age; SES: 
Education; Alcohol: 
Part of dietary 
pattern; Physical 
activity; Smoking, 
Anthropometry: BMI, 
WHR ratio 
Other: Total energy 
intake; Centre, 
prevalent cancer, 
CHD, diabetes and 
hypertension  
 
Limitations: 
Did not account for 
key confounders: 

Adherence to factor 
analysis-derived dietary 
patterns were not 
significantly associated 
with ACM 
 
Funding: Quality of Life 
and Management 
of Living Resources 
Programme of the 
European Commission; 
Europe against Cancer 
Programme of the 
European 

Commission; Deutsche 
krebshilfe 
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Outcome assessment methods: “f/u with 
subjects” 

• Q1: RR: 1.00 
• Q2: RR: 0.91, 95% CI: 0.68, 

1.22 
• Q3: RR: 0.90, 95% CI: 0.66, 

1.23 
• Q4: RR: 1.10, 95% CI: 0.81, 

1.51 
• Q5: RR: 0.80, 95% CI: 0.55, 

1.15 
• p-trend = 0.61  

 

 

Race/ethnicity 

 

Hsiao et al, 2013120 
 
PCS, Geisinger Rural 
Aging Study (GRAS) 
- subset 
United States 
 
Analytic N: 446 
Attrition: 1% 
Sex: 56.8% female 
Race/ethnicity: NR 
SES: 81.3% 
graduated from high 
school or greater; 
68.8% married 
Alcohol intake: NR 
 

Dietary pattern(s): 
 
Adherence to 3 dietary patterns using 
cluster analysis: 
• 'Sweets & dairy': High consumption of 

baked goods, milk, sweetened coffee 
and tea, and dairy-based desserts food 
groups and lower intakes of poultry 

• 'Western': High consumption of bread, 
eggs, fats, fried vegetables, 
miscellaneous (sauces, condiments, 
etc.), alcohol and soft drinks, and lower 
intakes of milk and whole fruit. 

• 'Health-conscious': High consumption of 
pasta, noodles, rice, whole fruit, poultry, 
nuts, fish, and vegetables, and lower 
intakes of fried vegetables, processed 
meats, and soft drinks 

Dietary assessment methods: Four 24-h 
dietary recalls collect at baseline, age ~76y 

Significant: N/A 

Non-Significant: 

Dietary patterns and ACM over 5y f/u, 
with ‘Health-conscious’ pattern, OR: 1 
ref:  
• 'Sweets & dairy': OR: 1.02, 95% CI: 

064, 1.63. 
• 'Western': OR: 0.95, 95% CI: 0.55, 

1.63. 
• p-value=0.947 

Key confounders 
accounted for: 

Sex; Age; SES: 
Education; Marital 
status; Alcohol: Part 
of dietary pattern; 
Anthropometry: 
waist circumference; 
Smoking 
 
Other: Total energy 
intake: nutrient 
intake was energy-
adjusted 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity; 
Physical activity: 

No significant 
associations were 
observed between  
'Sweets & dairy', 
'Western', and 'Health-
conscious' dietary 
pattern scores at 
baseline and ACM after 
5 years of f/u. 
 
Funding: USDA; ARS 
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Outcome assessment methods: Deaths 
were identified using EMR and the Social 
Security Death Index 

n=179 missing 
these data 

• Energy-density 
between 
patterns varied 
at baseline and 
this was not 
adjusted for in 
analyses  

• Limited analyses 
in a smaller 
subset of GRAS 

Kant et al, 200439 
 
PCS, National Health 
Interview Surveys 
(NHIS) 
United States 
 
Analytic N: 10084 
Attrition: 32% 
 
Sex: 59% female 
Race/ethnicity: NR  
SES: 65% income < 
$50K 
Alcohol intake: ~57% 
consume 

Dietary pattern(s):  
Index Analysis: see Table 4 
 
Factor/cluster Analysis: Adherence to 
dietary patterns identified by factor analysis, 
and cluster analysis: 
• 'fruit, vegetable, whole grain': 

emphasized fruit, vegetable, whole 
grain 

• 'ethnic': emphasized beans, corn 
bread/tortillas, and mustard greens 
loaded on this factor 

• 'low-fat': emphasized skim milk and 
behavior-related items 

• ‘cluster 1’: less likely to mention whole 
grains, low-fat or skim milk, and to 
remove fat from meat and poultry;  

• ‘cluster 2’: less likely to mention most 
fruits and vegetables;  

• ‘cluster 3’: less likely to mention most 
fruits, and high-fiber cereals;  

• ‘cluster 4’: highest proportion reporting 
weekly use of most items. 

Significant:  
'Fruit, vegetable, and whole grain' 
pattern at 60y and ACM at ~6y f/u in 
men: 
Q1, RR: 1 ref 
Q2, RR: 0.92, 95% CI: 0.74, 1.13 
Q3, RR: 0.84, 95% CI: 0.68, 1.06 
Q4, RR: 0.74, 95% CI: 0.57, 0.95 
p-trend=0.002 
 
Sensitivity analyses examining 
missing/invalid FFQ data, age, or early 
deaths, n=193, in <1y f/u did not change 
results 
 
Non-Significant: 
Men or Women: 'ethnic', or 'low-fat' 
pattern, NS (data NR) 
 
'Fruit, vegetable, and whole grain'  
pattern at 60y and ACM at ~6y f/u in 
women: 
• Q1, RR: 1.0, ref 
• Q2, RR: 0.89, 95% CI: 0.72, 1.08 

Key confounders 
accounted for: 
Sex, Age, SES: 
education, 
Race/ethnicty, 
Anthropometry: BMI, 
Alcohol intake, 
Smoking 
 
Other: Total energy 
intake,  
Supplement use 
 
Limitations: 

Did not account for 
key confounders: 
Physical activity 

Higher adherence to the 
'fruit, vegetable, and 
whole grain' pattern (Q4 
vs. Q1) was significantly 
associated with lower 
risk of all-cause mortality 
after ~6y f/u in men, but 
the association in 
women was not 
significant. Patterns 
identified via cluster 
analysis were not 
significantly associated 
with all-cause mortality 
in men or women. 
 
Funding: NCI 
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Dietary assessment methods: 60-item 
validated FFQ at baseline, age 60y 
 
Outcome assessment methods: Linkage 
with National Death Index 

• Q3, RR: 0.81, 95% CI: 0.64, 1.02 
• Q4, RR: 0.87, 95% CI: 0.67, 1.11 
• p-trend=0.09 
 
Clusters at 60y and ACM at ~6y f/u in 
men: 
• Cluster 1, RR: 1.0, ref 
• Cluster 2, RR: 0.94, 95% CI: 0.76, 

1.16 
• Cluster 3, RR: 0.87, 95% CI: 0.71, 

1.07 
• Cluster 4, RR: 0.82, 95% CI: 0.66, 

1.01 
Clusters at 60y and ACM at ~6y f/u in 
women: 
• Cluster 1, RR: 1.0, ref 
• Cluster 2, RR: 0.93, 95% CI: 0.75, 

1.16 
• Cluster 3, RR: 0.93, 95% CI: 0.74, 

1.17 
• Cluster 4, RR: 0.88, 95% CI: 0.72, 

1.09 
Krieger, 2018121 
 
PCS, National 
Research Program 
1A (NRP1A); 
Monitoring of Trends 
and Determinants in 
Cardiovascular 
Disease (MONICA) 
Switzerland 
 
Analytic N: 15936 
Attrition: 11% 

Dietary pattern(s): 
 
Adherence to 5 dietary patterns identified by 
the MCA method as follows: 
• 'Sausage and Vegetables': High 

consumption of sausages and cooked 
vegetables and overall low dietary 
variety 

• 'Meat and salad': High consumption of 
meat and salad and overall low dietary 
variety 

• 'Fish': High consumption of fish and 
absence of meat-based products 

Significant: 

Dietary patterns and ACM at mean 25y 
f/u, with ‘Sausage and vegetables' 
pattern, HR: 1, ref:  
 
Overall, men and women 
• 'Fish', HR: 0.87, 95% CI: 0.78, 0.97 
• 'Traditional', HR: 0.89, 95% CI: 

0.80, 0.98 
Men: 
• 'Fish', HR: 0.82, 95% CI: 0.71, 0.96 
• 'Traditional', HR: 0.81, 95% CI: 

Key confounders 
accounted for: 

Sex; Age: Additional 
analysis; 
Race/ethnicity: 
Nationality; SES: 
Education; Alcohol; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Other: N/A 

Both overall (men and 
women) and in men, the 
'Fish' and 'Traditional' 
dietary patterns were 
associated with 
significantly lower ACM 
at mean ~25.5 years f/u.  

No significant 
associations were 
observed between the 
'Meat and salad' and 
'High fiber foods' and 
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Sex: 51.1% female 
Race/ethnicity: 
Nationality: 81.3% 
Swiss, 18.7% Foreign 
SES: Education 
34.5% Mandatory, 
47.5% Upper 
secondary, 17.9% 
Tertiary 
Alcohol intake:  Once 
a wk: 44.5% No, 
37.5% Moderate, 
17.5% High 
 

• 'Traditional': High consumption of dairy 
products, eggs, chocolate, dark bread 
and sausages with overall high dietary 
variety  

• 'High-fiber foods': High consumption of 
yogurt, salad, vegetables, fruits, and 
dark bread with overall high dietary 
variety  

Dietary assessment methods: Diet yes/no 
checklist of previous 24 h at baseline, age 
45y 
 
Outcome assessment methods: Linked 
with the Swiss National Cohort which links 
census records with federal death and 
migration records covering all residents of 
Switzerland. 

0.71, 0.93 
 

Non-significant: 
 
Dietary patterns and ACM at mean 25y 
f/u, with the ‘Sausage and vegetables' 
pattern, HR: 1, ref:  
Overall, men and women: 
• 'Meat and salad', HR: 0.94, 95% CI: 

0.86, 1.03; NS 
• 'High-fiber foods', HR: 0.92, 95% CI: 

0.84, 1.02; NS 
Women: 
• 'Meat and salad', HR: 0.93, 95% CI: 

0.80, 1.08; NS 
• 'Fish', HR: 0.98, 95% CI: 0.83, 1.15; 

NS 
• 'Traditional', HR: 1.02, 95% CI: 0.87, 

1.19; NS 
• 'High-fiber foods', HR: 0.91, 95% CI: 

0.79, 1.05; NS 
Men: 
• 'Meat and salad', HR: 0.95, 95% CI: 

0.85, 1.07; NS 
• 'High-fiber foods', HR: 0.94, 95% CI: 

0.83, 1.08; NS 

Limitations: 

• Exposure is 
based only on a 
24 hr recall (and 
the recall is in 
checklist form, 
so binary); 
broad categories 
of foods 

ACM. In women, none of 
the dietary patterns were 
significantly associated 
with ACM. 
 
Funding: Swiss 
National Science 
Foundation 

Martinez-Gonzalez 
et al, 2015122 
 
PCS, PREDIMED 
Spain 
 
Analytic N: 7216 
Attrition: 3% 
Sex: ~40% female 
Race/ethnicity: NR 

Dietary pattern(s): 
 
Adherence to 2 dietary patterns identified 
using factor analysis (PCA) as follows: 
• 'Western': High consumption of high-fat 

processed meats and red meats, 
alcohol, refined grains, canned fish, 
whole-fat dairy products, sauces, eggs, 
processed meals, commercial bakery 
and chocolates, and lower consumption 

Significant: N/A 

‘Mediterranean’ adherence and ACM 
after ~4y, with Q1, HR: 1 ref:  

• Q2: HR: 0.82, 95% CI: 0.62, 
1.10; NS  

• Q3: HR: 0.74, 95% CI: 0.54, 
0.99;  

• Q4: HR: 0.53, 95% CI: 0.38, 

Key confounders 
accounted for: 

Sex; Age; SES; 
Alcohol: Part of 
dietary pattern; 
Physical activity; 
Anthropometry; 
Smoking 

Greater adherence to a 
"Mediterranean" dietary 
pattern, with high 
consumption of 
vegetables, EVOO, 
walnuts, oily fish and 
canned fish, fruits, other 
nuts, whole-wheat 
bread, white fish and 
low-fat dairy products, 
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SES: NR 
Alcohol intake: ~6g/d 
 

of low-fat dairy products  
• 'Mediterranean': High consumption of 

vegetables, EVOO, walnuts, oily fish 
and canned fish, fruits, other nuts, 
whole-wheat bread, white fish and low-
fat dairy products, and low consumption 
of refined grains, other olive oils 
different from EVOO 

Dietary assessment methods: 137-item 
validated FFQ at baseline, mean age 67y 
 
Outcome assessment methods: National 
Death Index, medical records 

0.75; p-trend<0.001 

Non-significant: 

"Western" adherence and ACM after 
~4y, with Q1, HR: 1 ref:  

• Q2: HR: 0.93, 95% CI: 0.66, 1.3;  
• Q3: HR: 1.05, 95% CI: 0.75, 

1.46;  
• Q4: HR: 1.04, 95% CI: 0.74, 

1.47; p-trend=0.65 

 

 
Other: Main 
analyses were 
repeated with 
adjustment for total 
energy intake (data 
NR); Hypertension;  
Hypercholesterolemi
a; Diabetes; History 
of depression 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

and low consumption of 
refined grains, other 
olive oils different from 
EVOO, was associated 
with a significant 
reduction in overall 
mortality after f/u for 5 
years. 
 
Funding: Biomedical 
Research of the Spanish 
Government; Comunal 
Olivarero and Hojiblanca 
(extra-virgin olive oil); 
California Walnut 
Commission (walnuts), 
Borges (almonds); La 
Morella Nuts (hazelnuts) 

Masala et al, 2007123 
 
PCS, European 
Prospective 
Investigation into 
Cancer and Nutrition 
(EPIC) 
Italy 
 
Analytic N: 5611 
Attrition: 88% 
Sex: 73% female 
Race/ethnicity: NR 
SES: Education: 
~40% primary school, 
~8% college degree 
Alcohol intake: NR  

Dietary pattern(s): 
 
Adherence to 4 dietary patterns identified 
using factor analysis (PCA): 
• ‘Prudent’: high consumption of cooked 

vegetables, legumes, fish, and seed oil 
• ‘Pasta & Meat’: high consumption of 

pasta and other grains, tomato sauce, 
red and processed meats, added 
animal fat, white bread and wine; low 
consumption of yogurt. 

• ‘Olive Oil & Salad’: high consumption of 
olive oil, raw vegetables including 
tomatoes, leafy and root vegetables, 
soups and white meat i.e., chicken and 
turkey 

• ‘Sweet & Dairy’: high consumption of 

Significant:  
 
‘Olive Oil & Salad’ adherence and ACM 
after 6y, with Q1, HR: 1 ref: 
• Q2: HR: 0.78, 95% CI: 0.50, 1.21;  
• Q3: HR: 0.76, 95% CI: 0.48, 1.20;  
• Q4: HR: 0.50, 95% CI: 0.29, 0.86; p 

for trend = 0.02 
  

Non-significant: 
 
‘Sweet & Dairy’ adherence and ACM 
after 6y, with Q1, HR: 1 ref: 
• Q2: HR: 0.90, 95% CI: 0.56, 1.45;  
• Q3: HR: 0.87, 95% CI: 0.52, 1.45;  
• Q4: HR: 0.85, 95% CI: 0.85, 2.54; p 

for trend = 0.25 

Key confounders 
accounted for: 

Sex; Age; SES; 
Alcohol: Part of 
dietary pattern; 
Physical activity; 
Anthropometry; 
Smoking 
 
Other: Total energy 
intake; 
Hypertension; 
Hyperlipidemia; 
Diabetes 

Increased adherence to 
the ‘Olive Oil & Salad’ 
dietary pattern [i.e., high 
consumption of olive oil, 
raw vegetables 
(tomatoes, leafy and 
root vegetables), soups 
and white meat (chicken 
and turkey)] at age >60y 
was associated with 
significantly lower ACM 
after 6 years of f/u. 

Adherence to the 
‘Prudent’, ‘Pasta & 
Meat’, or ‘Sweet & Dairy’ 
dietary pattern were not 
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 added sugar, cakes, ice-cream, coffee, 
eggs, butter, milk and cheese 

Dietary assessment methods: 120-item 
validated FFQ at baseline, age >60y 
 
Outcome assessment methods: Local 
town records and Mortality Registries 

 
‘Prudent’ adherence and ACM after 6y, 
with Q1, HR: 1 ref:  
• Q2: HR: 0.99, 95% CI 0.63, 1.54;  
• Q3: HR: 0.93, 95% CI: 0.58, 1.51;  
• Q4: HR: 0.47, 95% CI: 0.47, 1.53; p 

for trend = 0.59 
 

'Pasta & Meat’ adherence and ACM after 
6y, with Q1, HR: 1 ref:  
• Q2: HR: 1.07, 95% CI: 0.67, 1.70;  
• Q3: HR: 0.99, 95% CI: 0.59, 1.64;  
• Q4: HR: 1.37, 95% CI: 0.80, 2.34; p 

for trend = 0.34 
 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

• Number of 
deaths was 
relatively small 

significantly associated 
with ACM. 
 
Funding: Associazione 
Italiana per la Ricerca 
sul Cancro (AIRC-
Milan), European Union, 
Quality of Life and 
Management of Living 
resources’ Programme 
of the European 
Commission 

Menotti et al, 2012 63 
 
PCS, Seven 
Countries Study 
Italy 
 
Analytic N: 1221 
Attrition: 29% 
Baseline age: ~55y 
(40-59y) 
Sex: 0% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: 13% 
energy  

Dietary pattern(s): 
 
Adherence to 3 dietary patterns identified 
using factor analysis (PCA): 
• ‘Factor 1’: High consumption of sugar, 

milk, meat, fruit, pastries and cheese 
• ‘Factor 2’: High consumption of bread, 

cereals, vegetables, fish, potatoes and 
oils 

• ‘Factor 3’: High consumption of eggs 
and alcoholic beverages 

Dietary assessment methods: Dietary 
history, validated, at age 55y, administered 
by dietitians 
 
Outcome assessment methods: Death 
certificates, hospital and medical records, 
interviews with physicians, relatives, or 
other witnesses 

Significant: 

‘Factor 2’, continuous, and ACM after 
40y: HR: 0.89, 95% CI: 0.83, 0.96, p-
value NR 

‘Factor 2’, Q1 vs. Q5 and age-adjusted 
life expectancy after 40y: 17.7 vs 21.8, p-
value NR 

Non-significant: 

Dietary patterns [continuous] and ACM 
after 40y:  
• Factor 1, HR: 1.00, 95% CI: 0.94, 

1.06 
• Factor 3, HR: 0.93, 95% CI: 0.97, 

1.00 

Key confounders 
accounted for: 

Sex; Anthropometry; 
Alcohol: Part of 
dietary pattern 
 
Other: N/A 
 
Limitations: 

• Did not account 
for key 
confounders: 
Age; 
Race/ethnicity; 
SES; Physical 
activity; 
Smoking 

Increased adherence to 
a dietary pattern higher 
in bread, cereals, 
vegetables, fish, 
potatoes and oils at age 
55y was associated with 
significanly lower risk of 
ACM and longer-life 
expectancy during 40y 
f/u. 

Other dietary patterns 
were not associated with 
ACM (‘Factor 1’: high 
consumption of sugar, 
milk, meat, fruit, pastries 
and cheese, or ‘Factor 
3’: high consumption of 
eggs and alcoholic 
beverages). 
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Funding: None 
 

Menotti et al, 2014130 
 
PCS, Seven 
Countries Study 
Italy 
 
Analytic N: 1564 
Attrition: 9% 
Sex: 0% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: 13% 
energy  
 

Dietary pattern(s): 
 
Adherence to a dietary pattern, identified 
using factor analysis (PCA: “High 
consumption of bread, cereals, vegetables, 
fish, potatoes and oils”), based on tertiles 
named as follows: 
• Diet score 1: ‘Unhealthy’ diet 
• Diet score 2: NR 
• Diet score 3: ‘Mediterranean’ diet with 

high consumption of bread, cereals, 
vegetables, fish, potatoes and oils 
 

Dietary assessment methods: Dietary 
history, validated, at age 55y, administered 
by dietitians 
 
Outcome assessment methods: Death 
certificates, hospital and medical records, 
interviews with physicians, relatives, or 
other witnesses 

Significant*:  

‘Mediterranean’ diet adherence, 
categorical, and ACM: 
• ‘Diet score 3’ ref 
• 20y f/u, Diet score 1: HR: 1.42, 95% 

CI: 1.18, 1.71 
• 40y f/u, Diet score 1: HR: 1.31, 95% 

CI: 1.15, 1.50 

Non-significant*:  

‘Mediterranean’ diet adherence, 
categorical, and ACM with ‘Diet score 3’ 
ref:  
• 20y f/u, Diet score 2: HR: 0.99,  95% 

CI: 0.81, 1.21; p for trend = NS  
• 40y f/u, Diet score 2: HR: 0.98, 95% 

CI: 0.86, 1.11; p for trend = NS 

*Results did not differ when subjects with 
CVD or cancer at baseline were 
excluded. 
 

Key confounders 
accounted for: 

Sex; Age; Alcohol: 
Part of dietary 
pattern 
 
Other: N/A 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity; 
SES; Physical 
activity; 
Anthropometry; 
Smoking 

Increased adherence to 
a ‘Mediterranean’ dietary 
pattern consisting of 
high consumption of 
bread, cereals, 
vegetables, fish, 
potatoes and oils at age 
55y was associated with 
significantly lower risk of 
mortality and longer-life 
expectancy after 20y 
and 40y of f/u. 

Funding: None 
 

Menotti et al, 2016125 
 
PCS, Seven 
Countries Study 
Italy 
 
Analytic N: 1712 
Attrition: 0% 
Sex: 0% female 

Dietary pattern(s): 
 
Adherence to the a dietary pattern, 
identified using factor analysis (PCA: “High 
consumption of bread, cereals, vegetables, 
fish, potatoes and oils”), based on quintiles 
named arbitrarily as follows: 
• Q1: ‘non-Mediterranean’ diet (ref for the 

multivariate analysis)’,  

Significant: 

‘Mediterranean Diet’ adherence and risk 
of ACM after 50y f/u, with ‘non-
Mediterranean Diet’, HR: 1 ref: HR: 0.87, 
P<0.05 

Key confounders 
accounted for: 

Sex; Age; Alcohol: 
Part of dietary 
pattern 

Adhering to a 
‘Mediterranean’ 
compared to a ‘non-
Mediterranean’ diet was 
associated with 
significantly lower ACM 
after 50y f/u.  



 

174  

Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

Race/ethnicity: NR 
SES: NR 
Alcohol intake: 13% 
energy  
 

• Q2, Q3, Q4: ‘Prudent’ diet 
• Q5: ‘Mediterranean’ diet with high 

consumption of bread, cereals, 
vegetables, fish, potatoes and oils 

Dietary assessment methods: Dietary 
history, validated, at age 55y, administered 
by dietitians 
 
Outcome assessment methods: Death 
certificates, hospital and medical records, 
interviews with physicians, relatives, or 
other witnesses 

‘Mediterranean Diet’ adherence by 
quintile groups and years survived after 
50y f/u, with Q1, HR: 1, ref:  

• Q2-4: HR: 2.76, 95% CI: 1.48, 
4.04;  

• Q5: HR: 4.36, 95% CI: 2.79, 
5.92 

Non-significant:  N/A 

 
Other: N/A 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity; 
SES; Physical 
activity; 
Anthropometry; 
Smoking 

Greater adherence to 
the ‘Mediterranean’ 
dietary patterns (Q5, or 
‘Prudent’ Q2-4) 
compared to a "non-
Mediterranean" diet 
significantly increased 
life expectancy by 4.4y 
and 2.8y  

Funding: None 

Nanri et al, 2017126 
 
PCS, Japan Public 
Health Center-based 
Prospective Study 
Japan 
 
Analytic N: 81720 
Attrition: 28% 
Sex: 55% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake:  NR 
 

Dietary pattern(s): 
 
Adherence to 3 dietary patterns identified 
using factor analysis (PCA) as follows: 
• 'Prudent': High consumption of 

vegetables, fruit, soy products, 
potatoes, seaweed, mushrooms, and 
fish (including oily fish, seafood other 
than fish, and fish products) 

• 'Westernized': High consumption of 
meat (including pork and beef), 
processed meat, bread, dairy products, 
coffee, black tea, soft drinks, dressing, 
sauce, and mayonnaise 

• 'Traditional Japanese': High 
consumption of salmon, salty fish, oily 
fish, seafood other than fish, and 
pickles 

Dietary assessment methods: 147-item 
validated FFQ, at age ~57.4y. 

Significant: 
 
‘Prudent’ diet and ACM at mean 14.8y 
f/u with Q1, HR: 1, ref:  
• Q2, HR: 0.89, 95% CI: 0.84, 0.94 
• Q3, HR: 0.81, 95% CI: 0.77, 0.85 
• Q4, HR: 0.82, 95% CI: 0.77, 0.86 
• p-trend<0.001 

 
‘Westernized’ diet and ACM at mean 
14.8y f/u with Q1, HR: 1, ref: 
• Q2, HR: 0.93, 95% CI: 0.89, 0.98 
• Q3, HR: 0.88, 95% CI: 0.84, 0.93 
• Q4, HR: 0.91, 95% CI: 0.85, 0.96 
• p-trend<0.001 

 
‘Traditional Japanese’ diet and ACM at 
mean 14.8y f/u with Q1, HR: 1, ref: 
• Q2, HR: 0.94, 95% CI: 0.89, 0.999 
• Q3, HR: 0.93, 95% CI: 0.87, 0.99  
• Q4, HR: 0.97, 95% CI: 0.91, 1.03; 

Key confounders 
accounted for: 

Sex; Age; 
Race/ethnicity: 
100% Japanese; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Other: Total energy 
intake; History of 
Diabetes, 
Hypertension; Study 
area 

Limitations: 

• Did not account 
for key 
confounders: 

Greater adherence to 
the ‘Prudent’ and 
‘Westernized’ dietary 
patterns were 
associated with 
significantly lower risk of 
ACM after mean f/u of 
14.8 years. Adherence 
to a ‘Traditional 
Japanese’ was inversely 
associated with ACM but 
did not reach 
significance.  
 
Funding: National 
Cancer Centre 
Research and 
Development Fund 
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Outcome assessment methods: Linked 
using the residential registry. 

NS*  
• p-trend=0.49 

 
Non-significant: 
*Traditional Japanese: Q4 vs. Q1 (see 
above) 
 

SES; Alcohol: 
Part of dietary 
pattern 

• Japanese 
population with 
different eating 
habits from 
those in the US. 

Odegaard et al, 
2014131 
 
PCS, Singapore 
Chinese Cohort 
Study, 
Singapore 
 
Analytic N: 52,584  
Attrition: 15% 
Sex:~53% female 
Race/ethnicity: 100% 
Chinese 
SES: NR 
Alcohol intake:  ~1.1 
drinks/wk 
 

Dietary pattern(s): 
 
Adherence to two dietary patterns identified 
by factor analysis (PCA), named as follows: 

• “Vegetable-fruit-and soy-rich 
(VFS)”: predominantly vegetables, 
fruit, and soy-based items 

• “Dim sum- and meat-rich (DSM)”: 
prominent contributors were a 
variety of foods, predominantly dim 
sum, fresh and processed meats 
and seafood, noodle and rice 
dishes, sweetened foods, and 
deep-fried foods 

 
Dietary assessment methods: 165-item 
validated FFQ, at age ~56y. 
 
Outcome assessment methods: Linkage 
with the nation-wide registry of birth and 
death in Singapore. 

Significant:  
 
‘VFS’ and ACM during ~19y f/u with Q1, 
HR: 1, ref: 
• Q2, HR: 0.90, 95% CI: 0.84, 0.94 
• Q3, HR: 0.79, 95% CI: 0.74, 0.84  
• Q4, HR: 0.80, 95% CI: 0.75, 0.85 
• Q5, HR: 0.75, 95% CI: 0.70, 0.80  
p-trend<0.0001 
 
‘DSM’ and ACM during 19y f/u with Q1, 
HR: 1, ref: 
• Q2, HR: 0.98, 95% CI: 0.92, 1.04 
• Q3, HR: 1.01, 95% CI: 0.95, 1.08  
• Q4, HR: 1.06, 95% CI: 0.99, 1.13  
• Q5, HR: 1.14, 95% CI: 1.06, 1.23  
p-trend<0.001 
 
Non-significant: 
‘DSM’: Q2, Q3, or Q4 vs. Q1 (see above) 

Key confounders 
accounted for: 

Sex; Age; 
Race/ethnicity: 
100% Chinese; 
SES:Education; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Other: Dialect, Year 
of interview, Total 
energy intake; 
Sleep, History of 
Hypertension 

Limitations: 

Did not account for 
key confounders: 
N/A 

Higher adherence to the 
“Vegetable-fruit-and soy-
rich (VFS)” pattern (Q5, 
Q4, Q3, Q2 vs. Q1) was 
significantly associated 
with lower risk of ACM. 

Higher adherence to the 
“Dim sum- and meat-rich 
(DSM)” pattern (Q5 vs. 
Q1) was associated with 
higher risk of ACM.  
 
Funding: NIH, NCI 

 

Osler et al, 200176 
 
PCS, MONICA I, II, III 
Denmark 

Dietary pattern(s):  
 

Significant:  
‘Prudent’ dietary pattern at 30-70y and 
ACM at ~15y f/u, in men:  

Key confounders 
accounted for: 
Sex, SES, 
Anthropometry, 

Higher adherence [per-
SD increase] to a 
'Prudent' dietary pattern 
in men and women was 



 

176  

Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

 
Analytic N: 5872 
Attrition: 20% 
 
Sex: 49% female 
Race/ethnicity: NR 
(all Danish) 
SES: NR 
Alcohol intake: NR 

Index analysis: see Error! Not a valid 
result for table. 
 
Factor/cluster analysis: Adherence to two 
dietary patterns identified by cluster 
analysis: 

• 'Prudent': wholemeal bread (and 
inversely with other types), pasta, rice, 
oatmeal products, fruits, vegetables, 
and fish 

• 'Western': high intakes of meat, 
sausages, potatoes, butter and white 
bread 

 
Dietary assessment methods: 28-item 
validated FFQ at baseline, age 30-70y 
 
Outcome assessment methods: NR; 
collected via f/u 

• per-SD, HR: 0.84, 95% CI: 0.75, 
0.93  

• Q1, n=193 deaths, ref     
• Q2, n=104 deaths, HR: 0.87, 95% 

CI: 0.68, 1.11 ; NS  
• Q3, n=64 deaths, HR: 0.71, 95% CI: 

0.53, 0.96    
• Q4, n=37 deaths, HR: 0.70, 95% CI: 

0.49, 1.00; NS   
‘Prudent’ dietary pattern at 30-70y and 
ACM at ~15y f/u, in women,  
• per-SD, HR: 0.74, 95% CI: 0.64, 

0.85 
• Q1, n= 88 deaths, ref 
• Q2, n=66 deaths, HR: 0.69, 95% CI: 

0.50, 0.96  
• Q3, n=48 deaths, HR: 0.57, 95% CI: 

0.40, 0.82 
• Q4, n=29 deaths, HR: 0.46, 95% CI: 

0.30, 0.72 
‘Western’ dietary pattern in women, per-
SD: HR: 0.91, 95% CI: 0.80, 1.03 
• Q1, n= 93 deaths, ref 
• Q2, n=62 deaths, HR: 0.93, 95% CI: 

0.67, 1.29; NS 
• Q3, n=40 deaths, HR: 0.65, 95% CI: 

0.44, 0.94 
• Q4, n=36 deaths, HR: 0.87, 95% CI: 

0.59, 1.29; NS 
 

Non-Significant: 
‘Western’ dietary pattern at 30-70y and 
ACM at ~15y f/u in men: 
• per-SD, HR: 1.01, 95% CI: 0.90, 

1.12 

Alcohol intake, 
Physical activity, 
Smoking 
 
Other: N/A 
 
Limitations: 

Did not account for 
key confounders: 
Age, Race/ethnicty 

significantly associated 
with lower risk of ACM 
after ~15y f/u. Higher vs. 
lower adherence (Q3 vs. 
Q1) to a 'Western' 
dietary pattern in 
showed a significantly 
lower risk of ACM in 
women, but was not 
significant in men.  
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• Q1, n=81 deaths, ref  
• Q2, n=93 deaths, HR: 0.81, 0.60, 

1.09  
• Q3, n=116 deaths, HR: 0.97, 0.73, 

1.29  
• Q4, n=108 deaths, HR: 0.92, 0.69, 

1.23 
Struijk et al, 201492 
 
PCS, European 
Prospective 
Investigation into 
Cancer and Nutrition 
(EPIC-Prospect; 
EPIC-MORGEN) 
Netherlands 
 
Analytic N: 33066 
Attrition: 17.4% 
 
Sex: 74% female 
Race/ethnicity: NR  
SES: 21% high 
education 
Alcohol intake: 5 g/d 

Dietary pattern(s):  
 
Index analysis: see Table 4 
 
Factor/cluster analysis:Adherence to two 
dietary patterns identified by cluster 
analysis 

• 'Prudent': high intakes of fish and 
shellfish, raw vegetables, wine, and 
high-fiber cereals 

• 'Western': high intakes of French fries, 
fast food, low-fiber products, alcoholic 
drinks (except wine), and sugar-
sweetened drinks 

 
Dietary assessment methods: 178-item 
validated FFQ at baseline, age 49y 
 
Outcome assessment methods: Survival 
status as Disability-Adjusted Life Years 
(DALY) via linkageof vital status from 
municipal registries 

Significant:  
'Prudent' adherence at 49y and DALY at 
~13y f/u: 
• T1, n=601 deaths, ref 
• T2, n=486 deaths, DALY: -0.13, 95% 

CI: -0.30, -0.01   
• T3, n=395 deaths, DALY: -0.34, 95% 

CI: -0.52, -0.16  
• p-trend<0.01  
• per-SD increase: -0.16, 95% CI:-

0.24, -0.08  
• Sensitivity analysis of excluding early 

deaths <2y f/u did not change 
results; Interaction with age was NS 

 
'Prudent' vs. 'Western' adherence at 49y 
and DALY at ~13y f/u: 
• 'Western', n=710 deaths, ref 
• ‘Prudent', n=772 deaths, DALY: -

0.16, 95% CI: -0.29, -0.02 
 
Non-Significant: 
'Western' adherence at 49y and DALY at 
~13y f/u: 
• T1, n=691 deaths, ref 
• T2, n=484 deaths, DALY: -0.06, 95% 

CI:-0.22, 0.09; NS 
• T3, n=307 deaths, DALY: -0.1, 95% 

Key confounders 
accounted for: 
Sex, Age, SES: 
Education, 
Anthropometry, 
Alcohol, Physical 
activity, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 

Did not account for 
key confounders: 
Race/ethnicty: all 
Dutch 

Higher vs. lower mMDS 
and ‘Prudent’ dietary 
pattern adherence were 
significantly associated 
with fewer years lost. 
Adherence to a 'Prudent' 
compared to 'Western' 
dietary pattern was 
significantly associated 
with fewer years lost. 
Higher vs. lower 
adherence to a priori 
mMDS and a posteriori 
'Prudent' pattern showed 
the strongest 
association with a lower 
disease burden of years 
lost at ~13y f/u 
 
Funding: Dutch 
Research Council; 
Europe against Cancer 
Program of the 
European Commission, 
the Dutch Ministry of 
Health, the Dutch 
Cancer Society, the 
Netherlands 
Organisation for Health 
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CI:-0.34, 0.1; NS 
• p-trend=0.23 
• per-SD increase: -0.05, 95% CI:-

0.14, 0.04; NS 

Research and 
Development, and the 
World Cancer Research 
Fund 

Waijers et al, 2006127 
 
PCS, European 
Prospective 
Investigation into 
Cancer and Nutrition 
(EPIC)-Elderly project 
Netherlands 
 
Analytic N: 5427 
Attrition: 15% 
Sex: 100% female 
Race/ethnicity: NR 
SES: Education: 
~33.3% None or 
primary school, 
~25.7% Technical 
school, ~29.7% 
Secondary school, 
~10.3% University 
degree 
Alcohol intake: mean 
7.3 g 

Dietary pattern(s): 
 
Adherence to three dietary patterns 
identified using factor analysis (PCA) as 
follows: 
• 'Mediterranean-like' - High consumption  

of pasta and rice, sauces, fish, and 
vegetables in combination with 
vegetable oils, wine, and other cereals 
(potatoes, bread, and margarine, 
contributed negatively to this 
component) 

• 'Traditional Dutch dinner' - High 
consumption of meat, potatoes, 
vegetables, eggs, and alcoholic 
beverages. Low consumption of dairy 
products, sweets, and pastries. 

• 'Healthy Traditional' - High consumption 
of vegetables, fruit, dairy products, 
potatoes, and legumes, and also 
nonalcoholic beverages. Low 
consumption in intakes of butter and 
alcoholic beverages. 

Dietary assessment methods: 178-item 
validated semi quantitative FFQ at baseline, 
age ≥60 y (~58.7% age 60-64y, ~41.3% age 
65-70y) 
 
Outcome assessment methods: Data on 
vital status, including emigration or death 

Significant: 
 
'Healthy Traditional' dietary pattern and 
ACM over ~8.2y f/u with T1, HR: 1, ref: 
• T3 HR: 1.25, 95% CI: 0.52, 0.95 

 
Non-significant: 
 
'Mediterranean-like' dietary pattern and 
ACM over ~8.2y f/u with T1, HR: 1, ref: 
• T2 HR: 0.91 NS 
• T3 HR: 0.84 NS 

 
'Traditional Dutch Dinner' dietary pattern 
and ACM over ~8.2y f/u with T1, HR: 1, 
ref: 
• T2 HR: 1.00 NS 
• T3 HR: 1.25 NS 

 
'Healthy Traditional' dietary pattern and 
ACM over ~8.2y f/u with T1, HR: 1, ref: 
• T2 HR: 0.81 NS 

Key confounders 
accounted for: 

Sex: Design; Age; 
Race/ethnicity: 
Design;  100% 
Dutch; SES: 
Education; Alcohol: 
Part of dietary 
pattern; Physical 
activity; 
Anthropometry: BMI; 
waist-to-hip ratio; 
Smoking 
 
Other: Total energy 
intake; Diabetes 

Limitations: 

• Small number of 
total deaths in 
the study 
(n=277) 

• Food groups 
selected for 
analyses may 
not optimally 
represent 
dietary choices 
of Dutch 

Higher adherence (T3 
vs. T1) to the 'Healthy 
Traditional', with higher 
intake of vegetables, 
fruit, dairy products, 
potatoes, and legumes, 
and non-alcoholic 
beverages; lower 
intakes of butter and 
alcoholic beverages, 
dietary pattern was 
associated with 
significantly lower risk of 
ACM over ~8 years f/u. 
No significant 
associations were 
observed between 
adherence to the 
'Mediterranean-like' and 
'Traditional Dutch dinner' 
dietary patterns and 
ACM. 
 

Funding: Quality of Life 
and Management of 
Living resources 
Program of the 
European Commission 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

were obtained through the National 
Population Database. 

persons 

Zazpe et al, 2014128 
 
PCS, Seguimiento 
Universidad de 
Navarra (SUN) 
Spain 
 
Analytic N: 16008 
Attrition: 25% 
Sex: ~41.7% female 
Race/ethnicity: NR 
(participants all in 
Spain) 
SES: Years of 
university education: 
mean ~5.2 y 
Alcohol intake: mean 
~ 6.5 g/d   
 

Dietary pattern(s): 
 
Adherence to 3 dietary patterns identified 
using factor analysis (PCA) as follows:  
• 'Western': High consumption of red 

meat, processed meats, potatoes, 
processed meals, fast food, full-fat dairy 
products, sauces, commercial bakery, 
eggs, sugar-sweetened sodas, refined 
grains, and sugary products and low 
consumption of low-fat dairy products. 

• 'Mediterranean': High consumption of 
vegetables, fish and seafood, fruits, 
olive oil, low-fat dairy products, poultry, 
whole-wheat bread, nuts, juices, and 
legumes. 

• 'Alcoholic Beverages': High 
consumption of alcohol (ie, wine, beer, 
and other alcoholic beverages) 

Dietary assessment methods: 136-item 
validated FFQ at baseline, mean age: 38.1 
y 
 
Outcome assessment methods: Most 
deaths (>85%were reported to the project 
team by participants’ relatives, work 
associates, and postal authorities. For those 
lost to follow-up, the National Death Index 
was checked regularly to identify deceased 
cohort members. 

Significant: 
 
'Mediterranean' dietary pattern and ACM 
over median ~7y f/u, with T1, n=56 
deaths, HR: 1 ref 
• T3, n=44 deaths, HR: 0.53, 95% CI: 

0.34, 0.84; p-trend=0.01 
 

Non-significant: 
 
'Western' dietary pattern and ACM over 
median ~7y f/u, with T1, n=62 deaths, 
HR: 1 ref: 
• T2, n=46 deaths, HR: 0.94, 95% CI: 

0.61, 1.44 
• T3, n=40 deaths, HR: 0.79, 95% CI: 

0.45, 1.38 
• p-trend=0.40 

 
'Mediterranean' dietary pattern and ACM 
over median ~7y f/u, with T1, n=56 
deaths, HR: 1 ref: 
• T2, n=48 deaths, HR: 0.72, 95% CI: 

0.48, 1.08 
 

'Alcoholic beverage' dietary pattern and 
ACM over median ~7y f/u, with T1, n=39 
deaths, HR: 1 ref: 
• T2, n=47 deaths, HR: 0.99, 95% CI: 

0.64, 1.56 
• T3, n=62 deaths, HR: 0.78, 95% CI: 

0.48, 1.27 
• p-trend=0.27 

Key confounders 
accounted for: 

Sex; Age; SES: 
Education; Alcohol; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Other: Total energy 
intake; 
Hypertension; 
Depression;  
Hypercholesterolemi
a;  Prescription of 
special diets at 
baseline; Hours of 
TV watching 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 
(all Spanish) 

• The study 
population was 
univeristy 
graduates (i.e., 
may be less 
generalizable 
due to higher 

The 'Mediterranean' 
pattern, with higher 
consumption of 
vegetables, fish and 
seafood, fruits, olive oil, 
low-fat dairy products, 
poultry, whole-wheat 
bread, nuts, juices, and 
legumes, was 
significantly associated 
with lower risk of ACM 
over ~7 years f/u.  

No significant 
associations were 
observed between 
adherence to the 
'Western' and 'Alcoholic 
Beverage' dietary 
patterns and ACM. 
 
Funding: Instituto de 
Salud Carlos III; 
Ministerio de Sanidad, 
Política Social e 
Igualdad; Navarra 
Regional Government; 
University of Navarra 
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Study and 
Participant 
Characteristics 
 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of findings 

education 
status)  

Zhao et al, 2019129 
 
PCS, New Integrated 
Suburban Seniority 
Investigation 
(NISSIN) 
Japan 
 
Analytic N: 2949 
Attrition: 4% 
Sex: ~49.6% female 
Race/ethnicity: NR, 
all elderly Japanese 
SES: Education high 
school or greater: 
~68.5%; Working: 
~41.1% 
Alcohol intake: 
‘Heavy drinkers’ ≥ 23 
g/day: ~20.1% 

Dietary pattern(s): 
 
Consumption of 3 dietary patterns identified 
using factor analysis: 
• 'Meat-fat pattern': High consumption of 

oils and fats, other cereals, meat, 
seasoning, potatoes, sugar and noodles 

• 'Healthy pattern': High consumption of 
vegetables, fruits, mushrooms, algae, 
seafood, beans, and seasoning 

• 'Dairy-bread pattern': High consumption 
of dairy products and bread, and a low 
intake of rice 
 

Dietary assessment methods: 90 
Japanese food item validated FFQ at 
baseline, mean age ~64.5y 
 

Outcome assessment methods: Death 
dates were confirmed through the resident 
registry by the public health nurse of the city 
health center. 

Significant: 
 
'Healthy' dietary pattern and ACM over 
~10y f/u with T1, n=100 deaths ref 
• T2, n=71 deaths, HR: 0.64, 95% CI: 

0.47, 0.88 
 

Non-significant: 
 
'Meat-fat' dietary pattern and ACM over 
~10y f/u with T1, n=67 deaths, HR: 1, ref 
• T2, n=85 deaths, HR: 1.21, 95% CI: 

0.86, 1.69 
• T3, n=101 deaths, HR: 1.25, 95% CI: 

0.84, 1.88 
• p-trend=0.271 

 
'Healthy' dietary pattern and ACM over 
~10y f/u with T1, n=100 deaths ref 
• T3, n=82 deaths, HR: 0.74, 95% CI: 

0.53, 1.02 
• p-trend=0.051 

 
'Dairy-bread' dietary pattern and ACM 
over ~10y f/u with T1, n=90 deaths, HR: 
1 ref 
• T2, n=75 deaths, HR: 0.95, 95% CI: 

0.69, 1.30 
• T3, n=88 deaths, HR: 1.34, 95% CI: 

0.98, 1.83 
• p-trend=0.077 

Key confounders 
accounted for: 

Sex; Age; 
Race/ethnicity; SES; 
Alcohol; Physical 
activity: Walking; 
Anthropometry: BMI; 
Smoking: Tobacco 
use 
 
Other: Total energy 
intake; History of 
disease; Sleep 
duration; Living 
arrangement; TMIG 
score; geriatric 
depression scale 
score; Social 
participation 

Limitations: 

• Sample tended 
to be healthier 
vs. general 
Japanese 
population aged 
60-69y 

Higher adherence to the 
'Healthy' dietary pattern, 
with high consumption of 
vegetables, fruits, 
mushrooms, algae, 
seafood, beans, and 
seasoning, was 
significantly associated 
with lower ACM over 
~10 years f/u.  

No significant 
associations were 
observed between 
adherence to the 'Meat-
fat' and 'Dairy-bread' 
dietary patterns and 
ACM. 
 
Funding: Grant-in-Aid 
for Scientific Research 
from the Ministry of 
Education, Culture, 
Sports, Science and 
Technology of Japan; 
Pfizer Health Research 
Foundation  
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Table 6. Studies examining the relationship between dietary patterns derived by other methods and all-cause mortalityxi  
Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

Chang-Claude et al, 
2005132 
 
PCS, German 
Vegetarian Study 
Germany 
 
Analytic N: 1724 
Attrition: 9% 
 
Sex: 55% female 
Race/ethnicity: NR 
SES: Education: 19% 
low, 37% medium, 
43% high, 1% 
unknown 
Alcohol intake: 49% 
never, 51% ever a 
drinker 

Dietary pattern(s):  
 
Other: Three dietary patterns were 
determined based on participants' 
reported consumption of animal products: 
-'Vegan': Avoid meat, fish, eggs, and dairy 
products 
-'Lacto-ovo Vegetarian': Avoid meat and 
fish but eat eggs and/or dairy 
products 
-'Nonvegetarian': Occasionally or 
regularly eat meat and/or fish 
*Note: Vegan and Lacto-ovo vegetarians 
were combined to create a 'Vegetarian' 
group 
 
Dietary assessment methods: FFQ at 
baseline, age ≥10y [31% ≤34y, 10% ≥75y] 
 
Foods/food groups: Meat, fish, eggs, 
and dairy 
 
Outcome assessment methods: Vital 
status of the study participants was 
requested from the Registrar’s Office at 
the last documented place of residence. 

Significant:  
Complete sample, n=1904, standardized 
mortality ratio (SMR): 
• 'Vegetarian': n=380 deaths, SMR: 62, 95% 

CI: 56-69 
• 'Nonvegetarian': n=155 deaths, SMR: 52, 

95% CI: 44-61 
 
Non-Significant: 
Adherence to a 'vegetarian' diet and all-cause 
mortality (ACM) over 21y f/u: 
• 'nonvegetarian' diet, n=134 deaths, RR=1, ref 
• 'Vegetarian', n=322 deaths, RR=1.10, 95% 

CI: 0.89, 1.36 
 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: All 
German, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry: 
BMI, Smoking 
 
Other: N/A 
 
Limitations: 
• Did not account 

for key 
confounders: 
N/A 

• Unable to look 
at effects of 
specific food 
groups; the 
semiquantitative 
FFQ was crude 

No significant 
associations 
between 
'vegetarian' 
compared to 
'nonvegetarian' 
diets and risk of 
ACM over 21y of 
f/u were observed. 
Consumption of a 
'vegetarian' or 
'nonvegetarian' 
dietary pattern 
compared to the 
general population 
was associated 
with significantly 
lower mortality 
ratio. 
 
Funding: NR 

Heroux et al, 2010133 
 

Dietary pattern(s): 
 
Reduced rank regression: Adherence to a 
dietary patterns identified using RRR 

Significant: NA 
 
Non-significant: 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity; 

Adherence to a 
dietary pattern 
higher in processed 
and red meat, white 

                                            
xi Abbreviations: ACM, all-cause mortality; AMDR, Acceptable Macronutrient Distribution Range; CI, confidence interval; DALY, disability-adjusted lost 
years; D, decile; f/u, follow-up; HR, hazard ratio; ITT, intention to treat; N/A, not applicable; NR, not reported; NS, not significant; % E, percentage of 
energy; PCS, prospective cohort study design; Q, quantile (quartile or quintile as appropriate); ref, reference (referent group); RR, relative risk; SD, 
standard deviation; SES: Socioeconomic status; SMR, standardized mortality ratio; T, tertile; y, years  
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Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

PCS, Aerobics 
Center Longitudinal 
Study 
(ACLS) 
United States 
 
Analytic N: 13621 
Attrition: NR  
 
Sex: 24.3% female 
Race/ethnicity: >95% 
White 
SES: Well-educated, 
professional 
occupations 
Alcohol intake: 87% 
<5 drinks/wk 

(response variables: unfavourable total 
and high-density lipoprotein-cholesterol, 
triglyceride, glucose, blood pressure, uric 
acid, white blood cell and body mass 
index values): higher in processed and 
red meat, white potato products, non-
whole grains, and added fat, and lower in 
non-citrus fruit  
 
Dietary assessment methods: 3-d diet 
records at baseline, age 47y 
 
Outcome assessment methods: 
National Death Index 
 

Dietary pattern at 47y and risk of ACM after 4-
16y f/u: 
• Q1, n=118, HR: 1.00 
• Q2, n=95, HR: 1.05, 95% CI: 0.80, 1.37 
• Q3, n=91, HR: 1.03, 95% CI: 0.78, 1.36 
• Q4, n=67, HR: 0.96, 95% CI: 0.70, 1.31 
• Q5, n=74, HR: 1.18, 95% CI: 0.86, 1.64 
 

Alcohol; Physical 
activity; Smoking 

Other: Total energy 
intake; year of 
examination, 
parental history of 
cardiovascular 
disease, history of 
CVD, history of 
cancer 

Limitations: 

• Did not account 
for key 
confounders: 
Anthropometry, 
SES 

 

potato products, 
non-whole grains, 
and added fat, and 
lower in non-citrus 
fruit at 47y was not 
significantly 
associated with 
ACM after 4-16y 
f/u. 
 
Funding: NIH 

Hoffmann et al, 
2005119 
 
PCS, EPIC-Elderly, 
Germany 
 
Analytic N: 9356 
Attrition: 2% 
 
Sex: 50% female 
Race/ethnicity: NR 
SES: ~29% 
University degree 
Alcohol intake: NR  

Dietary pattern(s): 
Factor/cluster analysis: see Table 5 
 
Reduced rank regression: Adherence to 2 
dietary patterns identified by reduced rank 
regression (RRR, response variables: %E 
from SFA, MUFA, PUFA, protein, 
carbohydrate) 

• RRR Pattern 1: Higher in meat, 
butter, sauces and eggs, and 
lower in bread, fruits 

• RRR Pattern 2: Higher in 
legumes, poultry, fish, margarine, 
and lower in butter, sugar, cakes  

 

Significant: 
RRR Pattern 1 at 63y and ACM, n=404, at 4-8y 
f/u:  
• per-SD increase, RR: 1.20, 95% CI: 1.09, 

1.31 
• Q1: RR: 1.00 
• Q2: RR: 1.10, 95% CI: 0.70, 1.46 
• Q3: RR: 0.96, 95% CI: 0.66, 1.38 
• Q4: RR: 1.32, 95% CI: 0.95, 1.85 
• Q5: RR: 1.61, 95% CI: 1.17, 2.21 
• p-trend = 0.0004 
 
Non-significant: 
RRR Pattern 2 at 63y and ACM, n=404, at 4-8y 
f/u: 

Key confounders 
accounted for: 
Sex; Age; SES: 
Education; Alcohol: 
Part of dietary 
pattern; Physical 
activity; Smoking, 
Anthropometry: 
BMI, WHR ratio 
Other: Total energy 
intake; Centre, 
prevalent cancer, 
CHD, diabetes and 
hypertension  
 

Adherence to a 
dietary pattern 
higher in meat, 
butter, sauces and 
eggs, and lower in 
bread, fruits at 63y 
was associated 
increased risk of 
ACM after 4-8y f/u. 
Adherence to the 
other dietary 
patterns were not 
significantly 
associated with 
ACM.  
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Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

Dietary assessment methods: 148-item 
validated FFQ at baseline, bage ~63y 
 
Outcome assessment methods: Follow-
up with subjects 

• per-SD increase,: RR: 0.96, 95% CI: 0.87, 
1.06 

• Q1: RR: 1.00 
• Q2: RR: 0.87, 95% CI: 0.63, 1.21 
• Q3: RR: 0.81, 95% CI: 0.57, 1.13 
• Q4: RR: 1.07, 95% CI: 0.78, 1.48 
• Q5: RR: 0.96, 95% CI: 0.70, 1.33 
• p-trend =0.74 
 

Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity 

 

 
Funding: Quality of 
Life and 
Management 
of Living Resources 
Programme of the 
European 
Commission 
; Europe against 
Cancer Programme 
of the European 
Commission; 
Deutsche krebshilfe 

Key et al, 2009134 
 
PCS, European 
Prospective 
Investigation into 
Cancer and Nutrition 
(EPIC-Oxford) 
United Kingdom 
 
Analytic N: 47254 
Attrition: 28% 
 
Sex: 76% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: ~6 g/d 

Dietary pattern(s):  
Other: Four diet groups were determined 
based on participants' reported 
consumption of animal products, dairy, 
fruit and vegetables: 
• 'Meat eaters' - those that eat meat 
• 'Fish eaters' - those that do not eat 

meat but do eat fish 
• 'Vegetarians' - those that do not eat 

meat or fish but do eat dairy products 
or eggs or both 

• 'Vegan' - those that eat no animal 
products 

 
*For this study, meat and fish eaters were 
grouped to form 'Nonvegetarians' (also 
analyzed separately) and vegetarians and 
vegans were grouped to form 'Vegetarian'  
 
Dietary assessment methods: 130-item 
FFQ* at baseline, at age 43y  *Unclear if 
validated 
 
Foods/food groups: meat, fish, eggs, 

Significant:  
Full sample, n=64,234, standardized mortality 
ratio (SMR): 
• Nonvegetarian , n=2311 deaths, SMR: 52, 

95% CI: 50, 54 
• Vegetarian, n=654 deaths, SMR: 52, 95% CI: 

48, 56 
 
Non-significant: 
Adherence to a vegetarian diet at 43y and ACM 
up to ~14y f/u risk in those without prior disease, 
n=47254:  
• ‘Nonvegetarian', n=1128 deaths, Death rate 

ratio (DRR): 1 ref 
• 'Vegetarian' , n=385 deaths, DRR: 1.05, 95 

CI%: 0.93, 1.19 
• P-heterogeneity=0.439 
 
Adherence to a non-meat diet at 43y and ACM 
risk up to ~14y f/u 
• 'Meat eater' , n=970 deaths, DRR: 1 ref 
• 'Fish eater' , n=158 deaths, DRR: 0.89, 95% 

CI: 0.75, 1.05 
• 'Vegetarian or vegan', n=385 deaths, DRR: 

Key confounders 
accounted for: 
Sex, Age, Alcohol, 
Smoking 
 
Other: N/A 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity, 
SES, Physical 
activity, 
Anthropometry 

• The accuracy of 
the assessment 
of vegetarian 
status may be a 
potential 
weakness.  

• Subgroup 
analyses may 
be 

No significant 
associations 
between vegetarian 
and non-vegetarian 
diets at baseline 
and ACM at f/u 
were observed. 
Consumption of a 
'vegetarian' or 
'nonvegetarian' diet 
compared to the 
general population 
was associated 
with significantly 
lower ACM in this 
cohort. 

Funding: Cancer 
Research UK; 
Medical Research 
Council 
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Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

dairy, fruit and vegetables, ‘animal 
products’ 
 
Outcome assessment methods: 
Linkage with the United Kingdom’s 
National Health Service Central Register 

1.03, 95% CI: 0.90, 1.16 
• p for heterogeneity=0.279 
 
 

underpowered 

Kim et al, 2019 
PHN135 
 
PCS, NHANES III 
United States 
 
Analytic N: 11898 
Attrition: 37% 
 
Sex: 52% female 
Race/ethnicity: 76% 
Non-Hispanic white, 
11% Non-Hispanic 
black, 6% Mexican 
American, 8% Other 
SES: Poverty level 
<130%: 17%; 
Education: 22% < 
high-school, 34% 
high-school, 45% > 
high-school 
Alcohol intake:  ~9 
drinks/mo 
 

Dietary pattern(s):  
Other: Adherence to an 'ultra-processed 
foods' dietary pattern based on 4th level 
NOVA classification by quartiles of intake 
in times/d: 
Q1: 0-<2.6 
Q2: 2.6-<3.8 
Q3: 3.8-<5.2 
Q4: 5.2-<29.8 
 
Dietary assessment methods: 81-item 
validated FFQ and a 24-h recall at 
baseline, age  ~41y 
 
Foods/food groups: Ultra processed 
foods/food groups in the 4th category of 
NOVA classification: Chocolate milk, ice 
cream, ice milk, milkshakes, bacon, 
sausage, processed meats, sweetened 
cereals, spaghetti/pasta with tomato 
sauce, cheese dishes, pizza, calzone, 
lasagna, salted snacks, cakes, cookies, 
brownies, fruit juices, sugar-sweetened 
and artificially sweetened beverages (Hi-
C, Tang, Koolaid, diet colas, diet sodas, 
regular colas and sodas), hard liquor, 
margarine 
 
Outcome assessment methods: Vital 
status determined by probabilistic 

Significant:  
‘Ultra-processed foods' dietary pattern adherence 
at 41y and ACM at 19y f/u:  
• Q1, n=625 deaths, HR: 1 ref 
• Q2, n=588 deaths, HR: 0.99, 95% CI: 0.83, 

1.18 
• Q3, n=617 deaths, HR: 1.06, 95% CI: 0.87, 

1.30 
• Q4, n=621 deaths, HR: 1.30, 95% CI: 1.08, 

1.57 
• p-trend<0.001 
 
Sensitivity analyses adjusting for diet quality 
(HEI-2000) yeilded similar results, 
p=trend=0.001; excluding first 2y f/u or processed 
meats category (bacon, sausage, processed 
meats) yeilded similar results. 
 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES: 
Poverty, Education, 
Race/ethnicty, 
Anthropometry, 
Alcohol intake, 
Physical activity, 
Smoking 
 
Other: Total energy 
intake, 
Hypertension, Total 
cholesterol, 
estimated 
glomerular filtration 
rate 
 
Limitations: 

• Did not account 
for key 
confounders: 
N/A 

• Potential for 
higher risk of 
bias due to 
departure from 
intended 
exposure 
relating to 

Higher adherence 
to an ‘ultra-
processed foods’ 
dietary pattern high 
in highly-palatable 
foods such as ice 
cream, milkshakes, 
processed meats, 
sweetened foods 
and beverages at 
41y was 
significantly 
associated with 
higher risk of ACM 
after 19y f/u.  
 
Funding: NR 
(NIDDK supported 
author) 
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Study and 
Participant 
Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

matching of participants to the National 
Death Index 
 

differences in 
HEI and energy-
density between 
quartiles 

Meyer et al, 2011136 
 
PCS, MONItoring of 
Trends and 
Determinants in 
CArdiovascular 
Diseases’ (MONICA) 
Augsburg 
Germany 
 
Analytic N: 981 
Attrition: 26% 
 
Sex: 0% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake: ~15%  
0 g/d, ~50% 0-40g/d, 
35% >40g/d 

Dietary pattern(s): 
 
Reduced rank regression: Adherence to a 
dietary patterns identified using IL-6, IL-18 
and CRP as response variables via 
reduced rank regression (RRR), partial 
least squares regression (PLS), and 
principal components regression (PCR): 
Lower intakes of meat and beer and high 
intakes of fresh and cooked vegetables, 
fresh fruit, wholemeal bread, cereals and 
muesli, curd, nuts, sweet bread spread, 
and tea 
 
Dietary assessment methods: 7d, 
weighed, diet records at baseline, age 
55y 
 
Outcome assessment methods: 
Population registries 
 

Significant: 
 
Dietary pattern at 55y and risk of ACM, n=292, 
after 5y f/u: 
• RRR: HR: 1.16, 95% CI: 1.00, 1.33, p=0.046  
• PLS: HR: 1.18, 95% CI: 1.02, 1.37, p=0.030 
• PCR: HR: 1.16, 95% CI: 1.00, 1.35, p=0.054 
 
Non-significant: NA 
 
 

Key confounders 
accounted for: 

Sex: all men; Age; 
SES: Education; 
Alcohol: Part of 
dietary pattern; 
Physical activity; 
Smoking; 
Anthropometry: BMI 

Other: Total energy 
intake; survey, place 
of residence,  
hypertension, 
diabetes, ratio of 
total: HDL 
cholesterol 

Limitations: 

• Did not account 
for key 
confounders: 
Race/ethnicity 

Consuming a 
dietary pattern 
lower in meat and 
beer, and higher in 
fresh and cooked 
vegetables, fresh 
fruit, wholemeal 
bread, cereals and 
muesli, curd, nuts, 
sweet bread 
spread, and tea 
was associated 
with increased risk 
of ACM after 5y f/u.  

Funding: 
Helmholtz Zentrum 
Mu¨nchen; Federal 
Ministry of 
Education and 
Research, Berlin; 
German Research 
Foundation; 
University of Ulm, 
the German 
Diabetes Center, 
Du¨sseldorf, the 
Federal Ministry of 
Health; Ministry of 
Innovation, 
Science, Research 
and Technology of 
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Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

the state North 
Rhine Westphalia 

Mihrshahi et al, 
2017137 
 
PCS, Sax Institute's 
45 and Up Study 
Australia 
 
Analytic N: 243096 
Attrition: 9% 
 
Sex: 53.3% female 
Race/ethnicity: 
Country of Birth: 75% 
Australian born, 25% 
other 
SES: Education: 76% 
≤12y, 24% degree or 
higher; Marital 
Status: 76% married, 
24% single 
Alcohol intake: 12% 
>14 drinks/wk, 88%  
≤14 drinks/wk 

Dietary pattern(s):  
 
Other: Four dietary patterns were 
determined on participants' reported 
consumption of animal products: 
• “Vegetarian” - Never any beef, lamb, 

pork, chicken, turkey, duck, 
processed meat, fish or seafood 

• “Semi-vegetarian” - eat meat ≤1 week 
• “Pesco-vegetarian” - Eats fish or 

seafood but no beef, lamb, pork, 
chicken, turkey, duck, or processed 
meat 

• “Regular meat eater” - Consumes 
meat (including fish or seafood) 
 

*For some analyses, semi-vegetarian, 
pesco-vegetarian and regular meat eater 
were combined to create the 
'Nonvegetarian' pattern  
 
Dietary assessment methods: Brief diet 
behavior questionnaire, validated at mean 
age 62.3y 
 
Foods/food groups: Animal products: 
beef, lamb, pork, chicken, turkey, duck, 
processed meat, fish, seafood 
 
Outcome assessment methods: Data 
linkage with New South Wales Registry of 
Births, Deaths, and Marriages 

Significant: N/A 
 
Non-Significant: 
“Vegetarian” diet at 62y and ACM at ~6y f/u:  
• “Non-vegetarian”, HR: 1, ref: 
• “Vegetarian”, HR: 1.16,  95% CI: 0.93, 1.45 

 
”Vegetarian” diet at 62y and ACM at ~6y f/u: 

• “Regular meat eater”, HR: 1, ref 
• “Vegetarian”: HR: 1.16, 95% CI: 0.93, 

1.45 
• “Pesco-vegetarian”: HR: 0.79, 95% CI: 

0.59, 1.06 
• “Semi-vegetarian”: HR: 1.12, 95% CI: 

0.96, 1.31 
• p-value overall effect of diet 

category=0.100 
 
Sensitivity analyses were completed excluding 
person time during the first 2 years of f/u and 
excluding participants with cardio-metabolic 
disease and cancer. Results remain unchanged 
with these exclusions.  
 
 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: 
Country of birth, 
SES: Education, 
Marital status,  
Remoteness, and 
Socio-Economic 
Index for Area, 
Alcohol, Physical 
activity, 
Anthropometry: 
BMI, Smoking 
 
Other: Cancer, 
HTN, CVD and 
metabolic disease 
 
Limitations: 
• Did not account 

for key 
confounders: 
N/A 

• Data on energy 
intake and other 
dietary info 
were not 
collected 

No significant 
associations 
between vegetarian 
and non-vegetarian 
diets (combined or 
separate) at 62y 
and ACM at ~6y f/u 
 
Funding: 
Development 
Award from the 
New SouthWales 
Cardiovascular 
Research Network 
and was supported 
by the New 
SouthWales 
Division of the 
National Heart 
Foundation of 
Australia. 

Orlich et al, 2013138 
 
PCS, Adventist 

Dietary pattern(s):  
Other: Adherence to one of four dietary 
pattern categories: 

Significant:  
Dietary patterns at 58y and ACM at ~6y f/u: 
• Nonvegetarian, HR: 1 ref 

Key confounders 
accounted for: 

Vegetarian (all 
combined, or 
pesco-vegetarian) 
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Characteristics 

Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

Health Study 2 (AHS-
2), 
United States, 
Canada 
 
Analytic N: 73308 
(Attrition 24%) 
 
Sex: 66% female 
Race/ethnicity: 27% 
Black  
SES: Marital status: 
73% married; 
Income: 40% 
≤$20K/y, 4% 
≥$100K/y; Education: 
20% <high-school, 
22% bachelor's 
degree, 19% 
graduate degree 
Alcohol intake: 90% 
none, 3% weekly, 
<1% Daily 
 

• 'nonvegetarian': nonfish meats 1/mo 
or more; fish and all meats 1/wk or 
more. 

• 'semi-vegetarian': nonfish mea 1/mo 
or more; and all meats combined 
1/mo but <1/wk 

• 'pesco-vegetarian': fish 1/mo or more; 
all other meats <1/mo 

• 'lacto-ovo–vegetarian': eggs/dairy 
1/mo or more; fish and all other meats 
<1/mo 

• 'vegan': eggs/dairy, fish, and all other 
meats <1/mo 

 
Dietary assessment methods: 200-item 
validated FFQ at baseline, age  ~58y 
 
Foods/food groups: Fish, meat, 
eggs/dairy 
 
Outcome assessment methods: 
National Death 
Index 

• All, Vegetarian, HR: 0.88, 95% CI: 0.80, 0.97 
• Men, Vegetarian, HR: 0.82, 95% CI: 0.72, 

0.94 
• Women, Vegetarian, HR: 0.93, 95% CI: 0.82, 

1.05; NS 
• All Pesco, HR: 0.81, 95% CI: 0.69, 0.94  
 
Men, n=1031 deaths    
• Vegan, HR: 0.72, 95% CI: 0.56, 0.92 
• Pesco, HR: 0.73, 95% CI: 0.57, 0.93 
 
Age-sex-race adjusted mortality rates: 
• All, 6.05, 95% CI: 5.82, 6.29 
• Nonvegetarian, 6.61, 95% CI: 6.21, 7.03, ref 
• Vegan, 5.4, 95% CI: 4.62, 6.17, p=0.009 
• Lacto-ovo, 5.61, 95% CI: 5.21, 6.01, p=0.001 
• Pesco, 5.33, 95% CI: 4.61, 6.05, p=0.004 
• Semi, 6.16, 95% CI: 5.03, 7.30, p=0.30; NS 

 
Non-Significant: 
• Nonvegetarian, HR: 1 ref 
• All Vegan, HR: 0.85, 95% CI: 0.73, 1.01 
• All Lacto-ovo, HR: 0.91, 95% CI: 0.82, 1.00 
• All Semi, HR: 0.92, 95% CI: 0.75, 1.13 
 
Men, n=1031 deaths    
• Lacto-ovo, HR: 0.86, 95% CI: 0.74, 1.01 
• Semi, HR: 0.93, 95% CI: 0.68, 1.26 
 
Women , n=1529 deaths   
• Vegan, HR: 0.97, 95% CI: 0.78, 1.20 
• Lacto-ovo, HR: 0.94, 95% CI: 0. 83, 1.07 
• Pesco, HR: 0.88, 95% CI: 0.72, 1.07 
• Semi, HR: 0.92, 95% CI: 0.70, 1.22 

Sex, Age, SES, 
Race/ethnicty, 
Anthropometry, 
Alcohol intake, 
Physical activity, 
Smoking 
 
Other: Region; 
Sleep; Menopause; 
Hormone therapy 
 
Limitations: 
• Did not account 

for key 
confounders: 
N/A 

• Exposure at 
higher risk of 
misclassification 
due to definition 
of exposure 
groups 

compared to 
nonvegetarian 
dietary patterns 
were significantly 
associated with 
lower risk of ACM 
over ~6y f/u in men 
and women 
(separate and 
combined 
analyses). 
 
Funding: NCI 

Rico-Campa et al, 
2019139 

Dietary pattern(s):  Significant:  
Ultra-processed' diet at 38y and ACM at 10y f/u:  

Key confounders 
accounted for: 

Highest vs. lowest 
consumption of an 
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Intervention/Exposure and Outcomes Results Confounding and 
Study Limitations 

Summary of 
findings 

 
PCS, Seguimiento 
Universidad de 
Navarra (SUN) cohort 
Spain 
 
Analytic N: 19899 
Attrition: ~11%) 
 
Sex: 61% female 
Race/ethnicity: NR, 
All Spaniards 
SES: 100% university 
education; ~50% 
married 
Alcohol intake: NR 

Other: Adherence to an ‘ultra-processed’ 
dietary pattern based on 4th level NOVA 
classification in quarters: 

• 'low' 
• 'low-medium' 
• 'medium-high' 
• 'high' 

 
Dietary assessment methods: 136-item 
validated FFQ at baseline, age 20-91y 
and every 2y thereafter 
 
Foods/food groups: Petit suisse; 
custard; flan; pudding; ice cream; ham; 
processed meat (chorizo, salami, 
mortadella, sausage, hamburger, 
morcilla); pate; foie-gras; spicy 
sausage/meatballs; potato chips; 
breakfast cereals; pizza, including pre-
prepared pies; margarine; cookies; 
chocolate cookies; muffins; doughnuts; 
croissant or other non-handmade 
pastries; cakes; churros; chocolates and 
candies; nougat; marzipan; carbonated 
drinks; artificially sugared beverages; fruit 
drinks; milkshakes; instant soups and 
creams; croquettes; mayonnaise; and 
alcoholic drinks produced by fermentation 
followed by distillation such as whisky, 
gin, and rum; 
 
% contribution of foods/food groups in the 
‘ultra-processed’ pattern:  
Processed meats 15%, Sugar-sweetened 
beverages 15%, Dairy products 12%, 
French fries 11%, Pastries 10%, Cookies 

• Low, n=108 deaths, HR: 1.00 ref 
• Med-Low, n=74 deaths, HR: 1.06, 95% CI: 

0.76, 1.48; NS 
• Med-High, n=80 deaths, HR: 1.38, 95% CI: 

0.99, 1.92; NS 
• High, n=73 deaths, HR: 1.62, 95% CI: 1.13, 

2.33  
• p-trend =0.005 

 
Sensitivity analyses excluding cases for various 
chronic diseases at baseline (e.g., hypertension, 
depression), and sub-group analyses did not 
substantially change results 
 
Non-Significant: N/A 

Sex, Age, SES, 
Anthropometry, 
Alcohol intake, 
Physical activity, 
Smoking 
 
Other: Total energy 
intake, 
Family history 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity: 
all Spanish 

• Potential for risk 
of bias due to 
departure from 
intended 
exposure 
relating to 
differences in 
energy-density 
between 
quarters 

'ultra-processed' 
dietary pattern 
characterized by 
processed meats, 
SSB, dairy 
products, French 
fries, pastries, 
cookies, ready to 
eat soups and 
purees, fried foods, 
artificially sugared 
beverages, 
breakfast cereals, 
and pizza) was 
significantly 
associated with 
higher risk of ACM 
over a 10y f/u. 
 
Funding: Spanish 
Government-
Instituto de Salud 
Carlos III; 
European Regional 
Development Fund; 
Navarra Regional 
Government, and 
the University of 
Navarra. 
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8%, Ready to eat soups and purees 6%, 
Fried foods 6%, Artificially sugared 
beverages 5%, Breakfast cereals 3%, 
Pizza 2%, Liquors 2%, Margarine 1%, 
Mayonnaise 1%  
 
Outcome assessment methods: Next of 
kin, work associates, and authority postal 
service, National Death Index, or the 
National Statistics Institute 

Schnabel et al, 
2019140 
 
PCS,  
NutriNet Sante Study 
France 
 
Analytic N:44551 
Attrition: <1% 
 
Sex: 73% female 
Race/ethnicity: NR  
SES: no school 
~16%, primary school 
16%, secondary 
school 15%, graduate 
~27%; ~% married 
Alcohol intake: NR 

Dietary pattern(s):  
Other: Adherence to an ‘ultra-processed’ 
dietary pattern based on 4th level NOVA 
classification 
 
Dietary assessment methods: 24-hour 
dietary recalls during first 2y f/u at ~57y 
 
Foods/food groups: Carbonated drinks; 
sweet or savory packaged snacks; ice 
cream, chocolate, candies 
(confectionery); mass-produced breads 
and buns; margarines and spreads; 
industrial cookies, pastries, cakes, and 
cake mixes; breakfast ‘cereals’, ‘cereal’ 
and ‘energy’ bars; ‘energy’ drinks; 
flavored milk drinks; cocoa drinks; sweet 
desserts made from 
fruit with added sugars, artificial flavors 
and texturizing agents; cooked seasoned 
vegetables 
with ready-made sauces; meat and 
chicken extracts and ‘instant’ sauces; 
‘health’ and‘slimming’ products such as 
powdered or ‘fortified’ meal and dish 
substitutes; ready to heat 

Significant:  
‘Ultra-processed' diet at ~57y and ACM, n=602 
deaths total, at 7y f/u:  
• Per-10% increment: HR: 1.14, 95% CI: 1.04, 

1.27; p-trend=0.008 
 

Sensitivity analyses excluding early deaths <2y 
or CVD/cancer attenuated results due to low 
power  
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES, 
Anthropometry, 
Alcohol intake, 
Physical activity, 
Smoking 
 
Other: Total energy 
intake, Family 
history of 
cancer/CVD, 
season, number of 
food records, 
mPNNS-GS score 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity 

• Misclassification 
possible due to 
specific food 
processing level 
of some foods 
not available 

High consumption 
of an 'ultra-
processed' dietary 
pattern was 
significantly 
associated with 
higher risk of ACM 
over a 7y f/u. 
 
Funding: NR 
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Summary of 
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products including pre-prepared pies, 
pasta and pizza dishes; poultry and fish 
‘nuggets’ and ‘sticks’, sausages, burgers, 
hot dogs, and other reconstituted meat 
products, and powdered and packaged 
‘instant’ soups, noodles and desserts. 
 
Outcome assessment methods: French 
national registry CepiDC 

• Participants of 
ongoing study 
may be more 
health-
conscious vs. 
general 
population 

Song et al, 2016141 
 
PCS, NHS; HPFS 
United States 
 
Analytic N: 131342 
Attrition: 24% 
 
Sex: ~65% female 
Race/ethnicity: NR  
SES: NR  
Alcohol intake: ~7.3 
g/d  
 

Dietary pattern(s):  
 
Other: Consumption of 'Animal’- or 'Plant-
protein' patterns: 
• 'Animal-protein': major sources 

included processed and unprocessed 
red meat, poultry, dairy products, fish, 
and egg 

• 'Plant-protein': major sources included 
bread, cereals, pasta, nuts, beans, 
and legumes 
 

Dietary assessment methods: Up to 
152-item validated FFQ's at baseline, age 
~62y, and every 2-4y after 
 
Foods/food groups: ‘Animal’ pattern: 
major sources included processed and 
unprocessed red meat, poultry, dairy 
products, fish, and egg 
'Plant' pattern: major sources included 
bread, cereals, pasta, nuts, beans, and 
legumes 
 
Outcome assessment methods: State 
records, National Death Index, next of kin 
and postal system 
 

Significant:  
‘Plant-protein' diet at 62y and ACM up to 32y f/u: 
• ≤3 %, n=6,160 deaths, HR: 1 referent 
• >3, ≤4%, n=9,661 deaths, HR: 0.97, 95% CI: 

0.94, 1.01 
• >4, ≤5%, n=10,235 deaths, HR: 0.95, 95% 

CI: 0.91, 0.99 
• >5%, ≤6%, n=6,602 deaths, HR: 0.91, 95% 

CI: 0.86, 0.96 
• >6%, n=3,457deaths, HR: 0.89, 95% CI: 

0.84, 0.96 
• Per-3% increment, HR: 0.90, 95% CI: 0.86, 

0.95 
• p<0.001  
 
Stratification by "healthy" vs. "unhealthy" lifestyle: 
higher vs. lower 'plant' protein patterns remained 
associated with risk reduction. In diabetics vs. 
non-diabetics, the inverse association between 
'plant' protein and ACM (p=0.02) was stronger. 
Substitution of plant-protein vs. animal-protein 
[individual substitution of: processed red meat, 
unprocessed red meat, poultry, eggs, fish, and 
dairy] associated with lower risk of ACM in sub-
analyses. 
 
Non-Significant:  

Key confounders 
accounted for: 
Sex, Age, Alcohol, 
Physical activity, 
Anthropometry: 
BMI, Smoking 
 
Other: Total energy 
intake, Supplement 
use, Hx of HTN, 
glycemic index, 
intake of whole 
grains, total fiber, 
fruits, and 
vegetables, % 
energy from SFA, 
PUFA, MUFA, trans 
fat 
 
Limitations: 
Did not account for 
key confounders: 
Race/ethnicity, SES 

Higher 'Plant-
protein’ dietary 
pattern adherence 
[categorical or per-
3% increase] at 
~62y was 
significantly 
associated with 
reduced risk of 
ACM over a 32y 
f/u. Higher 'Animal-
protein' dietary 
pattern adherence 
was weakly 
associated with 
ACM, but 
associations were 
not significant. 

Funding: NIH 
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‘Animal-protein' diet at 62y and ACM up to 32y 
f/u: 
• ≤ 10%, n=3,770 deaths, HR: 1 ref 
• >10, ≤12%, n=6,151 deaths, HR: 1.01, 95% 

CI: 0.97, 1.05 
• >12, ≤15%, n=11,909 deaths, HR: 1.03, 95% 

CI: 0.99, 1.07 
• >15, ≤18%, n=8,401 deaths, HR: 1.03, 95% 

CI: 0.98, 1.07 
• >18 %, n=5,884  deaths, HR: 1.03, 95% CI: 

0.98, 1.08 
• Per-10% increment, HR: 1.02, 95% CI: 0.98, 

1.05; NS 
• p-trend=0.33 

 
Stratification by "healthy" vs. "unhealthy" lifestyle:  
higher vs. lower 'animal' protein associated with 
risk reduction (P=0.46; p-interaction <0.001). In 
diabetics vs. non-diabetics, the positive 
association between 'animal' protein and ACM 
(p=0.06) was stronger 
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Table 7. Studies that examine the relationship between diets based on macronutrient distributions and all-cause mortalityxii 
Study and Participant 
Characteristics 
 

Intervention/Exposure and Outcomesxiii Results Confounding and 
Study Limitations 

Summary of 
findings 

Anderson et al, 2011112 
 
PCS, Health, Aging, and 
Body Composition (Health 
ABC) Study, 
United States 
 
Analytic N: 2582 Attrition: 
16% 
 
Sex: ~43% female 
Race/ethnicity: ~65% 
"White" 
SES:   ~79% completed 
high-school 
Alcohol intake:   ~53% any 
 

Dietary pattern(s):  
Consumption of one of six dietary patterns with 
macronutrient distributions of % energy per 
cluster: 
'Healthy foods': 56.9%C, 27.5%F, 17% P  
'High-Fat Dairy Products': 50.9% C, 35.6% F, 
14.8% P 
'Meat, Fried Foods and Alcohol': 50.2% C, 
35.8% F, 14.3% P 
'Breakfast Cereal': 59.2% C, 28.4% F, 14.1% P 
'Refined Grains': 52.5% C, 34.6% F, 14% P 
'Sweets and Desserts': 52.6% C, 36.1% F, 
12.7% P 

 
Dietary assessment methods: 108-item 
validated FFQ at age ~76y (study year 2) 
 
Foods/food groups: 40 food groups were used 
to develop 20 pre-defined clusters and seeds of 
clusters with > 20 members 
 
Outcome assessment methods: Participant 
contact, proxy, hospital records, local 
newspaper obituaries, Social Security Death 
Index data, and confirmed by death certificates 

Significant: 
Dietary patterns and risk of all-cause 
mortality (ACM) at 8.4y f/u: 
• 'Healthy foods', n=77 deaths, RR: 

1 ref 
• 'High-fat dairy products', n= 109 

deaths, RR: 1.40, 95% CI: 1.04, 
1.88 

• 'Sweets and desserts', n=104 
deaths, RR: 1.37, 95% CI: 1.02, 
1.86 

Non-significant: 
Dietary patterns and ACM at 8.4y f/u: 
• 'Healthy foods', n=77 deaths, RR: 

1 ref 
• 'Meat, fried foods, and alcohol', 

n=209 deaths, RR: 1.21, 95% CI: 
0.92, 1.60 

• 'Breakfast cereal', n=105 deaths, 
RR: 1.16, 95% CI: 0.86, 1.56 

• 'Refined grains', n=135 deaths, 
RR: 1.08, 95% CI: 0.80, 1.45 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity; SES: 
Education; Alcohol: 
Design; Physical 
activity; Smoking 
Limitations: 
• Did not account 

for key 
confounders: 
Alcohol: part of 
dietary pattern; 
Anthropometry 

• Dietary variables 
from year 2 of 
study; 

• Cluster analysis 
uses subjectivity 
to select number 
of clusters 

'Healthy Foods' 
cluster [56.9% C, 
27.5% F, 17% P] 
compared to the 
'High-fat dairy 
products' [50.9% C, 
35.6% F, 14.8% P] 
or 'Sweets and 
desserts' [52.6% C, 
36.1% F, 12.7% P] 
clusters associated 
with lower risk of 
ACM at 8.4y f/u. No 
significant 
associations 
observed comparing  
'Health Foods' 
cluster to 'Meat, 
Fried Foods, and 
Alcohol', 
'Breakfast Cereal', 
or 'Refined Grains' 
clusters and ACM. 
 
Funding: NIH, NIA 
 

                                            
xii Abbreviations: ACM, all-cause mortality; AMDR, Acceptable Macronutrient Distribution Range; C, dietary carbohydrate of distribution; CVD, 
cardiovascular disease; DALY, disability-adjusted lost years; D, decile; F, dietary fat of distribution; FFQ, food frequency questionnaire; f/u, follow-up; HR, 
hazard ratio; HTN, hypertension; Hx, history; MUFA, monounsaturated fats/fatty acids; N/A, not applicable; NHLBI, National Heart, Lung, Blood Institute; 
NR, not reported; NS, not significant; % E, percentage of energy; P, protein; PCS, prospective cohort study design; PREDIMED, Prevención con Dieta 
Mediterránea; PUFA, polyunsaturated fats/fatty acids; Q, quantile (quartile or quintile as appropriate); ref, reference (referent group); RR, relative risk; SD, 
standard deviation; SES, Socioeconomic status; SFA, saturated fats/fatty acids; SMR, standardized mortality ratio; T, tertile; y, year(s) 
xiii The intervention/exposure, % energy are listed in order as carbohydrate (C), fat (F), and protein (P) for respective diets, dietary patterns, or diet groups. 
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Study Limitations 

Summary of 
findings 

Bazelmans et al, 2006142 
 
PCS, Belgian 
Interuniversity Research 
on Nutrition and Health 
(BIRNH) 
Belgium 
 
Analytic N: 11193 Attrition: 
1% 
 
Sex: 47% female 
Race/ethnicity: NR 
SES: NR 
Alcohol intake:  NR 
 

Dietary pattern(s):  
Healthy Food and Nutrient Index (HFNI) 
[National Nutrition Council, 2003] adherence 
based on macronutrient distribution by quartile: 
Q1: 35.8% C, ~37.5% F, 15.8% P 
Q2: 37.2% C, ~40% F, 14.2% P 
Q3: 37.9% C, ~40% F, 13.4% P 
Q4: 40.5% C, ~39% F, 13.0% P 
 
Dietary assessment methods: 1-d food 
record, grouped into 156 foods converted to 
nutrients, at baseline, age 49y 
 
Foods/food groups: NR 
 
Outcome assessment methods: National 
Population Register 

Significant: 
HFNI score in men at 49y and ACM at 
10y f//u: 
• Q1, 15.5% deaths, OR: 1.68, 

95% CI: 1.19, 2.37; 
• Q2, 16.8% deaths, OR: 1.68, 

95% CI: 1.32, 2.14; 
• Q3, 14.4% deaths, OR: 1.33, 

95% CI: 1.06, 1.65; 
• Q4, 10% deaths, OR: 1.00 
• p-trend = 0.001 
• C-ROC with HFNI: OR: 0.85, 95% 

CI: 0.83, 0.86; NS 
  
Non-Significant:   
   
HFNI score in women at 49y and 
ACM at 10y f//u: 
• Q1, 5.8% deaths, OR: 1.05, 95% 

CI: 0.58, 1.87; 
• Q2, 6.3% deaths, OR: 1.15, 95% 

CI: 0.75, 1.53; 
• Q3, 7.2% deaths, OR: 1.2, 95% 

CI: 0.85, 1.57; 
• Q4, 5.1% deaths, OR: 1.00 
• p-trend = NS 
C-ROC with HFNI: OR: 0.83, 95% CI: 
0.81, 0.85; NS 

Key confounders 
accounted for: 
Sex, Age, SES: In 
Men 
 
Other: Family history 
of Infarction, 
Hypertension,  
Diabetes 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity, 
SES: In Women, 
Alcohol, Physical 
activity, 
Anthropometry, 
Smoking 

• HFNI based on 
macronutrients 
and fruits and 
vegetables; 

• Reported 
macronutrient 
levels do not add 
to 100%;  

• Limited 
information 
available on 
participants 

Greater HFNI 
adherence [Q1: 
35.8% C, ~37.5% F, 
15.8% P vs. Q4: 
40.5% C, ~39% F, 
13.0% P] at age 49y 
was significantly 
associated with 
lower odds of ACM 
at 10y f/u in men.  
 
HFNI adherence at 
age 49y was not 
significantly 
associated with risk 
of ACM after 10y f/u 
in women. 
 
Funding: National 
Fund for Scientific 
Research 

Brunner et al, 2008115 
 
PCS, Whitehall II study 
United Kingdom 
 

Dietary pattern(s): 
Consumption of one of four dietary patterns with 
macronutrient distributions of % energy per 
cluster: 
'Unhealthy':  

Significant:  
N/A 
 
Non-significant: 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity; SES; 
Alcohol: Design; 

No significant 
associations were 
observed between 
dietary pattern 
consumption 
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Summary of 
findings 

Analytic N: 7731 Attrition: 
25% 
 
Sex: ~30% female 
Race/ethnicity: NR (data 
not shown for self-report 
status as "white, South 
Asian, Afro-Caribbean, or 
other") 
SES: low employment 
grade 2.5% 
Alcohol intake: NR 

• 41.4% C, 33.1% F, 17.3% P 
'Sweet':  
• 43.2% C, 33.6% F, 15.7% P 
'Mediterranean-like':  
• 40.4% C, 32.0% F, 16.8% P 
'Healthy':  
• 43.4% C, 30.5% F, 17.9% P 

 
Dietary assessment methods: 127-item 
validated FFQ at baseline mean age 50y 
 
Foods/food groups: 'Unhealthy': white bread, 
processed meat, fries, and full-cream milk; 
n=2665); 'Sweet': white bread, biscuits, cakes, 
processed meat, and high-fat dairy products; 
n=1042; 'Mediterranean-like': fruit, vegetables, 
rice, pasta, and wine; n  1361; 'Healthy': fruit, 
vegetables, whole-meal bread, low-fat dairy, 
and little alcohol. 
 
Outcome assessment methods: National 
Health Service Central Registry 

Dietary pattern and risk of ACM 
during ~15y f/u with 'Unhealthy' 
dietary pattern, n=147 deaths, HR: 1 
ref,  
• 'Sweet', n=52 deaths, HR: 0.90, 

95% CI: 0.63, 1.27, p=0.55, NS 
• 'Mediterranean-type', n= 51 

deaths: HR: 0.81, 95% CI: 0.57, 
1.15, p=0.23, NS  

• 'Healthy', n=126 deaths: HR: 
0.95, 95% CI: 0.74, 1.22, p=0.69, 
NS 

Physical activity; 
Anthropometry: 
EI/EE; Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: N/A 

• Data on 
additional 
confounders NR 
(e.g., marital 
class, car 
ownership); 
Missing data on 
exposures and 
outcomes 

[40.4%-43.4% C, 
~30.5-33.6%% F] at 
a mean age of 50 
years and ACM 
during 15 y f/u. 
 
Funding: UK 
Medical Research 
Council (MRC); 
British Heart 
Foundation; Health 
and Safety 
Executive; 
Department of 
Health; NHLBI; NIA; 
Agency for Health 
Care Policy 
Research; 
MacArthur 
Foundation 
Research Network 
on SES and Health 

Cheng et al, 201820 
 
PCS, Iowa Women's 
Health Study 
United States 
 
Analytic N: 35221 Attrition: 
16% 
 
Sex: 100% female 
Race/ethnicity: ~99% 
'White'  
SES: 40% >high school 
education; 78% married 
Alcohol intake: ~4g/d 

Dietary pattern(s):  
modified alternate Med Diet Score (mMDS) 
(modified Fung, 2005) adherence, based on % 
energy: 
Q1: 45.4% C, 36.9% F, 17.9% P 
Q5: 51.2% C, 31.9% F, 18.2% P 
 
Evolutionary-concordance diet score (Whalen, 
2014, 2016, 2017) adherence, based on % 
energy: 
Q1: 46.5% C, 36.8% F, 16.8% P 
Q5: 51.1% C, 30.7% F, 19.8% P 
 
 

Significant: 
mMDS adherence at 62y and ACM 
over 26y f/u: 
• Q1, n=4774 deaths, HR: 1.00, ref

  
• Q5, n=3262 deaths, HR: 0.85, 

95%CI: 0.82, 0.90 
• p-trend=<0.01 

 
*Sensitivity analyses (age ≤ vs. > 61y; 
Education ≤ vs. > high school; total 
energy intake ≤ vs. >1717 kcal/d; 
chronic disease yes vs. no; current 
vs. never use of hormone-

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity: 99% 
White, SES: 
Education; Marital 
status, Physical 
activity, 
Anthropometry: BMI, 
Smoking, Alcohol 
 
Other: Total energy 
intake, Family history 
of chronic disease, 
hormone-

Greater adherence 
to a Mediterranean 
diet pattern in 
women at age 62y 
was significantly 
associated with 
lower risk of ACM 
after 26y f/u.  
 
Adherence to the 
evolutionary-
concordant diet 
score at 62y was not 
signficantly 
associated with risk 
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Dietary assessment methods: 127-item 
validated FFQ at baseline, age ~62y 
 
Outcome assessment methods: State Health 
Registry of Iowa, National Death Index 

replacement therapy) yielded similar 
results  
 
** Significant interactions were also 
reported between lifestyle scores, 
dietary pattern adherence, and ACM. 
 
Non-Significant:  
Evolutionary-concordance diet 
adherence at 62y and ACM over 26y 
f/u: 
• Q1, n=4243 deaths, HR: 1.00, ref 
• Q5, n=3192 deaths, HR: 0.95, 

95% CI: 0.91, 1.00 
p-trend=0.04 

replacement therapy 
use 
 
Limitations: 
Did not account for 
key confounders: N/A 

of ACM after 26y f/u. 
 
Funding: NCI, NIH 
 

Dai et al, 201623 
 
PCS, NHLBI, Twin Study 
United States 
 
Analytic N: 910 Attrition: 
11% 
 
Sex: 0% female 
Race/ethnicity: 100% 
white 
SES: Education: mean 
13y; Marital status: 5% 
never married, 6% not 
married currently, 89% 
married currently 
Alcohol intake: NR 
 

Dietary pattern(s):  
Moderation Quantified Healthy Diet, MQHD 
[Dai, 2016 modified from Rumawas, 2009] 
adherence based on macronutrient distribution, 
mean % energy: 
• 44.7% C, 40.2% F, 15.2% P 
 
Dietary assessment methods: Validated diet 
history at baseline, mean age 48 y 
 
Foods/Food groups: Total grains, fruits, 
vegetables, dairy products, alcohol, fish, poultry, 
red meats, nuts and legumes, potatoes, eggs, 
sweets, fried meat:non-fried meat  ratio; 
MUFA+PUFA:SFA ratio 
 
Outcome assessment methods: Vital status 
via National Death Index and follow-up exams. 

Significant: 
MQHD score at 48 y and ACM: 
• Overall Association, n=610 

deaths,  HR: 0.95, 95% CI: 0.91, 
0.996, p=0.03 
 

Non-Significant: 
MQHD score at 48 y and all cause 
mortality: 
• Within Pair Association, n=301 

monozygotic twin deaths, and 
n=309 dizygotic twin deaths: HR: 
0.96, 95% CI: 0.90, 1.03, p=0.24 

• Between Pair Association: HR: 
0.95, 95% CI: 0.89, 1.003, p=0.07 

Key confounders 
accounted for: 
Sex, Age: 
Framingham risk 
score component, 
Race/ethnicity, SES: 
Education, marital 
status, Alcohol: Part 
of dietary pattern, 
Anthropometry: BMI, 
Smoking: 
Framingham risk 
score component 
 
Other: Total energy 
intake, Other: 
Antihypertensives,  
Framingham risk 
score 
 
Limitations: 
• Did not account 

Increased 
adherence to the 
MQHD score [44.7% 
C, 40.2% F, 15.2% 
P] was significantly 
associated with 
slightly reduced 
ACM risk. However, 
when evaluating this 
relationship of diet 
and ACM within twin 
pairs and between 
pairs, no significant 
associations were 
observed. 
 
Funding: American 
Heart Association 
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for key 
confounders: 
Physical activity 

• Participants 
exclusively male, 
White, twins  

Diehr & Beresford, 
2003143 
 
PCS, Cardiovascular 
Health Study (CHS) 
United States 
 
Analytic N: 4610 Attrition: 
22% 
 
Sex: 57% female 
Race/ethnicity: 95% White; 
~12% African-American 
SES:  21% >high-school 
education; 69% married 
Alcohol intake:  294 kcal/d 
Sodium intake: ~3249mg 
 

Dietary pattern(s): 
Macronutrient distribution based on absolute 
intakes per cluster in % energy: 
'Unhealthy': 37.7% C, 41.1% F, 20% P 
'Hi Cal': 44.8% C, 36.3% F, 17.8% P 
'Low Cal': 51.0% C, 30.7% F, 18.1% P 
'Low 4': 42.3% C, 38.8% F, 15.1% P 
'Healthy': 56.0% C, 26.83% F, 17.3% P 
 
Dietary assessment methods: 99-card deck to 
generate food frequencies (1990;1996); Five 
patterns identified by cluster analysis: 
• 'Unhealthy': expected calories, low in 

carbohydrate (1SD < mean); high in fat and 
protein (1SD > mean) 

• 'Hi Cal': high in calories, expected levels of 
carbohydrate, fat, protein, and fiber 

• 'Low Cal': low in calories; lower levels of 
carbohydrate, fat, protein, and fiber 

• 'Low 4': low in calories; higher levels of 
carbohydrate, fat, protein, and fiber 

• ‘Healthy': expected calories, high in 
carbohydrate, low in fat, high in fiber 

Foods/food groups: NR 
 
Outcome assessment methods: Patient or 
family member self-report, review of hospital 
and physician records, and death certificates 

Significant: 
 
Mean difference between dietary 
clusters in years of life (YOL) 10y past 
baseline: 
• 'Healthy' ref 
• 'Unhealthy': 0.27, p<0.05, two-

tailed 
• 'Hi Cal': 0.24, p<0.05, two-tailed 
• 'Low 4': 0.22, p<0.05, one-tailed 

 
Non-significant: 
Mean difference between dietary 
clusters in YOL 10y past baseline, 
with 'Healthy' ref: 
- 'Low Cal': 0.07 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity; SES: 
Education; Marital 
status; Alcohol; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
Limitations: 
• Did not account 

for key 
confounders: N/A 

• Misclassification 
of exposure 
possible due to 
portion size; 
Differences in 
absolute vs. 
relative nutrients 

Those in the 
'Healthy' cluster 
compared to the 
'Unhealthy', 'Hi Cal', 
or 'Low 4' clusters 
had the most YOL 
over a 10 y f/u. No 
significant 
association was 
observed between 
the 'Low Cal' and 
'Healthy' diet 
clusters and YOL 
 
Funding: NHLBI 

Fresan et al, 201928 
 
PCS, Seguimiento 

Dietary pattern(s):  
Modified 2015 Dietary Guidelines for Americans 
Index (2014 DGAI) adherence [categorical] 

Significant: 
Modified 2015 DGAI score adherence 
at 36.5y and ACM after 10.4y f/u: 

Key confounders 
accounted for: 

Higher adherence to 
the modified 2015 
DGAI [Q4: 48% C, 
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Universidad de Navarra 
(SUN) Project 
Spain 
 
Analytic N: 16866 Attrition: 
24% 
 
Sex: 38.3% female 
Race/ethnicity:  NR 
SES: Studies: 6% 
technical, 75.3% 
graduated, 18.8% 
Master/doctoral; Civil 
Status: 47.3% Single, 48% 
Married, 5% other 
Alcohol intake: mean 6.5 
g/d 
 

scores for the modified 2015 DGAI based on 
macronutrient distribution of % energy by 
quartile: 
Q1: 40% C, 41% F, 17% P 
Q2: 42% C, 38% F, 18% P 
Q3: 45% C, 36% F, 18% P 
Q4: 48% C, 32% F, 20% P 
 
Dietary assessment methods: 136-item 
validated FFQ at baseline, age 36.5y 
 
Foods/food groups: Positive components: 
Dark Green, Red/Orange, Starchy and Other 
Vegetables, Variety of Vegetables and Fruits, 
Legumes, Fruit, Whole Grains, Cereals, Fish 
and Seafood, Dietary Fiber Density, Meat and 
Eggs, Low-fat dairy, and Lean Meat Products; 
Adequacy: Total Fat, SFA, Trans FA, 
Cholesterol, Sodium; Negative components: 
Added Sugar, Alcohol 
 
Outcome assessment methods: Mortality was 
assessed through the National Death Index 

• Q1, n=51 deaths, HR: 1.00  
• Q2, n=49 deaths, HR: 0.92, 95% 

CI: 0.61, 1.39, NS 
• Q3, n=47 deaths, HR: 0.89, 95% 

CI: 0.58, 1.38, NS 
• Q4, n=30 deaths, HR: 0.42, 95% 

CI: 0.25, 0.70 
• p-trend<0.001 
 
Non-Significant: N/A 

Sex, Age, 
Race/ethnicity: All 
Spanish participants, 
SES: marital status, 
Alcohol: Part of the 
score, Physical 
activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Prevalent 
HTN and 
hypercholesterolemi, 
TV watching 
 
Limitations: 
• Did not account 

for key 
confounders: N/A 

• Absolute 
mortality risk in 
cohort was very 
low 

32% F, 20% P vs. 
Q1: 40% C, 41% F, 
17% P] at 36.5y was 
significantly 
associated with 
lower ACM over 
10.4 y f/u. 
 
Funding: Spanish 
Government-
Instituto de Salud 
Carlos III; European 
Regional 
Development Fund; 
Navarra Regional 
Government; 
University of 
Navarra 

Fung et al, 2010144 
 
PCS, Nurses’ Health 
Study (NHS); Health 
Professionals Follow-up 
Study (HPFS) 
United States 
 
 
Analytic N: 129716 
Attrition: 25% 
 
Sex: 65% female 

Dietary pattern(s): Adherence [categorical, 
continuous] scores to 'low-carbohydrate' diet 
based on a macronutrient distribution of % E 
estimated from vegetable and animal sources: 
 
Women: 
D1: 60.5% C, ~25.8% F, ~15% P 
D5: 50.9% C, ~30.4% F, ~17.9% P  
D10: 37.2% C, ~39.9% F, ~22.3% P  
 
Men: 
D1: 60.5% C, ~24.1% F, ~14.9% P 
D5: 50.9% C, ~31.1% F, ~18.1% P  

Significant: 
In men, “low-carbohydrate” score and 
ACM during 20y f/u 
• D1, n=871 deaths, HR:1 ref 
• D2, n=834 deaths, HR: 1.03 
• D3, n=916 deaths, HR: 1.14 
• D4, n=877 deaths, HR: 1.11 
• D5, n=872 deaths, HR: 1.05 
• D6, n=868 deaths, HR: 1.25 
• D7, n=861 deaths, HR: 1.2 
• D8, n=871 deaths, HR: 1.19 
• D9, n=880 deaths, HR: 1.22 
• D10, n=828 deaths, HR: 1.19,  

Key confounders 
accounted for: 
Sex: Design; Age; 
Alcohol; Physical 
activity; 
Anthropometry: BMI; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity; 

In men, higher 
adherence scores 
based on 
macronutrient 
distribution of 37.2% 
C, ~ 40% F, ~ 
22.5% P (D10) 
compared to 60.5% 
C, ~ 24.1% F, ~ 
14.9% P (D1) were 
associated with a 
significant increase 
in ACM. In women 



 

198  

Study and Participant 
Characteristics 
 

Intervention/Exposure and Outcomesxiii Results Confounding and 
Study Limitations 

Summary of 
findings 

Race/ethnicity: NR 
Alcohol intake: mean ~5g 
in women, ~10g in men 
 
 
 

D10: 37.2% C, ~40% F, ~22.5% P 
 
Dietary assessment methods: 61- or 116-item 
validated FFQ in 1984, 1986, and every 4y 
thereafter in NHS; 130-item validated FFQ in 
1986, then every 4y thereafter in HPFS 
 
Foods/food groups: servings/d reported for 
Whole grains, Fruits and vegetables, 
Red/processed meats, and Sweetened soft 
drinks 
 
Outcome assessment methods: State vital 
statistics records, the National Death Index, 
reported by the families, and the postal system. 

• 95% CI: 1.07, 1.31, p<0.001 
 
Animal 'low- carbohydrate' score with 
D1, HR: 1, ref 

• In men: HR (D2, D3, D4, D5, D6, 
D7, D8, D9, D10): 1.07, 1.12, 
1.13, 1.17, 1.24, 1.26,1.32, 1.32, 
1.31, 95% CI: 1.19, 1.44, p-
trend<0.001.  

• In women:  
HR (D2, D3, D4, D5, D6, D7, D8, 
D9, D10): 1.07, 1.16, 1.09, 1.14, 
1.13, 1.16, 1.22, 1.26, 1.17, 95% 
CI: 1.08, 1.26, p-trend<0.001 

Vegetable 'low- carbohydrate' score 
with D1, HR: 1 ref 

• In men:  
HR (D2, D3, D4, D5, D6, D7, D8, 
D9, D10): 0.97, 0.94, 0.98, 0.92, 
0.93, 0.84, 0.96, 0.87, 0.81, 95% 
CI: 0.74, 0.89, p-trend<0.001 

• In women: 
HR (D2, D3, D4, D5, D6, D7, D8, 
D9, D10): 1.01, 1.02, 0.91, 1, 
0.87, 0.86, 0.87, 0.81, 0.79, 95% 
CI: 0.73, 0.85, p-trend<0.001   

Vegetable 'low- carbohydrate‘ score 
in men and women: D1, HR: 1 ref: HR 
(D2, D3, D4, D5, D6, D7, D8, D9, 
D10): 0.99, 0.98, 0.94, 0.97, 0.90, 
0.85, 0.91, 0.85, 0.80, 95% CI: 0.75, 
0.85, p-trend<0.001 
 
Non-significant:  

SES: 
Homogeneous 

• Only p-trend 
reported across 
deciles (95% CI 
NR)  

• Macronutrient 
distribution of 
each decile NR 
(only D1, D5, 
D10 reported) 

or pooled analyses 
of men and women, 
there were not 
significant 
associations. In 
separate analyes of 
women and men 
with types of ‘low- 
carbohydrate’ 
scores, animal-
based scores were 
significantly 
associated with 
increased risk of 
ACM, whereas 
vegetable-based 
scores were 
significantly 
associated with 
decreased risk of 
ACM. 
 
Funding: NIH 
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In men and women, ‘low- 
carbohydrate’ score and ACM during 
~20y to 26y f/u: 

• D1 HR: 1 ref 
• D2 HR: 1.06,  
• D3 HR: 1.1,  
• D4 HR: 1.13,  
• D5 HR: 1.04,  
• D6 HR: 1.18,  
• D7 HR: 1.15,  
• D8 HR: 1.14,  
• D9 HR: 1.17,  
• D10 HR: 1.12, 95% CI: 1.01, 

1.24, p-trend=0.136, NS 
• Animal 'low- carbohydrate' score 

with D1 HR: 1 ref: HR (D2, D3, 
D4, D5, D6, D7, D8, D9, D10): 
1.07, 1.14, 1.12, 1.15, 1.18, 1.2, 
1.26, 1.28, 1.23, 95% CI: 1.11, 
1.37, p-trend=0.051, NS 

 
‘Low-carbohydrate’ score and ACM 
during 26y f/u in women   
• D1, n=1406 deaths, HR: 1 ref 
• D2, n=1350 deaths, HR: 1.08 
• D3, n=1262 deaths, HR: 1.08 
• D4, n=1297 deaths, HR: 1.14 
• D5, n=1227 deaths, HR: 1.04 
• D6, n=1146 deaths, HR: 1.13 
• D7, n=1146 deaths, HR:1.10 
• D8, n=1178 deaths, HR:1.15 
• D9, n=1258 deaths, HR:1.14 
• D10, n=1199 deaths, HR: 1.07, 

95% CI: 0.99, 1.15; p=0.135, NS 
Hernandez-Alonso et al, 
2016145 

Dietary pattern(s): Macronutrient distribution 
based on % E of total protein intake by quintile: 

Significant:  Key confounders 
accounted for: 

Higher protein 
intake, whether 
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PCS, PREDIMED 
Spain 
 
 
Analytic N: 7216 Attrition: 
3% 
 
Sex: 57.4% female 
Race/ethnicity: NR (All 
Spanish) 
Alcohol intake:  ~2% 
energy 
 

Q1: 42.7% C, 39.2% F, 13.6% P 
Q2: 42.0% C, 40.0% F, 15.4% P  
Q3: 41.7% C, 39.6% F, 16.6% P  
Q4: 41.5% C, 39.2% F, 17.7% P 
Q5: 41.0% C, 38.1% F, 19.8% P 
 
Dietary assessment methods: 137-item FFQ 
at baseline and annually thereafter 
 
Foods/food groups: NR  
 
Outcome assessment methods: Repeated 
contact with participants and physicians, and 
annual review of medical records and 
consultation of the National Death Index. 

Protein intake based on 
carbohydrate-substitution model at 
~67y and ACM at median f/u of 4.8y  
• Q3, n=57 deaths, HR: 1 ref 
• Q1, n=95 deaths, HR: 1.22, 95% 

CI: 0.84, 1.77;  
• Q2, n=57 deaths, HR: 0.88, 95% 

CI: 0.60, 1.28; 
• Q4, n=45 deaths, HR: 0.93, 95% 

CI: 0.63, 1.39; 
• Q5, n=69 deaths, HR: 1.59, 95% 

CI: 1.08, 2.35, p-q-trend <0.001 
 
Protein intake based on fat-
substitution model at ~67y and ACM 
at median f/u of 4.8y 
• Q3, n=57 deaths, HR: 1 ref 
• Q1, n=95 deaths, HR: 1.17 , 95% 

CI: 0.80, 1.70; 
• Q2, n=57 deaths, HR: 0.86 , 95% 

CI: 0.59, 1.25;  
• Q4, n=45 deaths, HR: 0.95 , 95% 

CI: 0.64, 1.42; 
• Q5, n=69 deaths, HR: 1.66 , 95% 

CI: 1.13, 2.43; p-q-trend<0.001 
 
Sensitivity analyses of protein/kg 
BW/d at ~67y: 
• 1.0 to 1.5, n=174 deaths ref 
• <1.0, n=1737, HR: 1.28, 95% CI: 

0.93, 1.76;   
• >1.5, n=1018, HR: 1.54, 95% CI: 

1.04, 2.29; p-q-trend <0.001 
 
Animal-protein (carbohydrate-
substitution model*):  
• Q3, n=56 deaths, HR: 1 ref 

Sex; Age; 
Race/ethnicity (all 
Spanish); Alcohol; 
Physical activity; 
Anthropometry; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
SES: Education 

• PREDIMED 
study 
randomization 
errors; 

• Nutrient residual 
(energy-adjusted 
nutrient intake) 
models used; 
Macronutrient 
energy 
substitution: 
protein replacing 
fat or 
carbohydrate 

• Duration of f/u 
relatively short for 
outcome to occur 

substituted for fat or 
carbohydrate, based 
on a macronutrient 
distribution of 41.0% 
C, 38.1% F, and 
19.8% P (Q5) 
compared to 41.7% 
C, 39.6% F, and 
16.6% P (Q3) was 
significantly 
associated with 
increased risk of 
ACM in adults at 
high-risk for CVD. 
Sensitivity analyses 
by protein intake in 
g/kg body weight 
yielded similar 
results.  
The associations 
remained significant 
in analyses by 
source of animal 
protein, and animal-
to-vegetable protein 
ratio, but was not 
significant when the 
source was 
vegetable protein. 
 
Funding: Ciberon; 
Centrol Nacional de 
Investigaciones 
Cardiovasculares; 
Fondo de 
Investigacion 
Sanitaria; Ministerio 
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• Q1, n=91 deaths, HR: 1.27 , 95% 
CI: 0.87, 1.84; 

• Q2, n=55 deaths, HR:: 0.88 , 95% 
CI: 0.60, 1.29; 

• Q4, n=49 deaths, HR: 1.10 , 95% 
CI: 0.74, 1.63; 

• Q5, n=72 deaths, HR: 1.86 , 95% 
CI: 1.27, 2.73, p-q-trend <0.001 
*Results were similar in FAT-
substitution model 

 
Animal-to-vegetable-protein ratio 
(carbohydrate-substitution model*): 
• Q3, n=54 deaths, HR: 1 ref 
• Q1, n=74 deaths, HR:: 1.22 , 95% 

CI: 0.84, 1.78; 
• Q2, n=67 deaths, HR: 1.23 , 95% 

CI: 0.86, 1.77; 
• Q4, n=53 deaths, HR: 1.01 , 95% 

CI: 0.69, 1.48; 
• Q5, n=75 deaths, HR: 1.67 , 95% 

CI: 1.15, 2.44,  p-q-trend=0.01 
*Results were similar in fat-
substitution model 
 
Non-significant:  
Vegetable-protein, median % E   by 
quartile (carbohydrate-substitution 
model*), and ACM 
• Q3 n=60 deaths, HR: 1 ref 
• Q1, n=88 deaths, HR: 1.04, 95% 

CI: 0.72, 1.52; 
• Q2, n=57 deaths, HR: 0.86, 95% 

CI: 0.59, 1.25; 
• Q4, n=54 deaths, HR: 1.01, 95% 

CI: 0.70, 1.48; 
• Q5, n=64 deaths, HR: 1.28, 95% 

de Ciencia e 
Innovacion; 
Ministerio de 
Sanidad-Plan 
Nacional de drogas ; 
Fundacion Mapfre 
2010; Government 
of the Basque 
Country; University 
of the Basque 
Country; Consejería 
de Salud de la Junta 
de Andalucía; the 
Catalan government 
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CI: 0.84, 1.94, p-q-trend=0.16; NS 
*Results were similar in fat-
substitution model 

Hodge et al, 201134 
 
PCS, Melbourne 
Collaborative Cohort Study 
(MCCS) 
Australia 
 
Analytic N: 40470 Attrition: 
3% 
 
Sex: 59% female 
Race/ethnicity: NR 
SES: Education: 21% 
beyond primary school  
Alcohol intake: ~4.2 g/d 
 

Dietary pattern(s):  
Adherence [categorical] scores for the modified 
MDS (Trichopolou, 2003) by macronutrient 
distribution of median % energy: 
0-2: 42.3% C, 36.4% F, 18.2% P 
3-5: 44.4% C, 34.3% F, 18.0% P 
6-9: 46.3% C, 31.8% F, 17.9% P 
 
Dietary assessment methods: 121-item 
validated FFQ at baseline, age 55y 
 
Food/Food groups: Positive components of 
score: Vegetables, Legumes, Fruit and Nuts, 
Cereals, Fish, Olive oil; Alcohol (moderation); 
Negative components of score: Red and 
Processed Meat, Dairy Products 
 
Outcome assessment methods: Victorian 
Registry of Births, Deaths and Marriages, and 
the National Death Index 

Significant: 
MDS adherence [per-unit increase] at 
55y and ACM over 12.3y f/u,  
• Men, HR: 0.96, 95% CI: 0.93, 

0.99 
• Women, HR: 0.94, 95% CI: 0.92, 

0.97 
 
*Results were the same when 
subjects  with diabetes at baseline 
were excluded. 
 
Non-Significant: N/A 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 
activity, 
Anthropometry: BMI; 
WHR, Smoking: 
Women only 
 
Other: Family history 
of heart attack, Past 
history of illness, 
Living alone, Country 
of birth,  
Hypertension, 
Cholesterol 
 
Limitations: 
Did not account for 
key confounders: 
Race/ethnicity, 
Smoking in men 

Higher adherence to 
the Mediterranean 
diet at 55y was 
significantly 
associated with 
lower risk of ACM at 
12.3y f/u. 
 
Funding: VicHealth, 
The Cancer Council 
Victoria and the 
National Health and 
Medical Research 
Council 

Hoffmann et al, 2005119 
 
PCS, EPIC-Elderly, 
Germany 
 
Analytic N: 9356 Attrition: 
2% 
 
Sex: 50% female 
Race/ethnicity: NR 
SES: ~29% University 
degree 

Dietary pattern(s): 
Adherence to dietary patterns derived by PCA 
or RRR by macronutrient distribution of 
quintiles: 
PCA Pattern 1:                         
Q1: 45.8% C, 29.9% F, 13.4% P 
Q2: 44.6% C, 30.8% F, 13.6% P 
Q3: 43.6% C, 31.2% F, 13.7% P 
Q4: 42.6% C, 31.9% F, 13.8% P 
Q5: 40.2% C, 33.0% F, 14.1% P 

  
PCA Pattern 2:                         

Significant: 
RRR Pattern 1 [per-SD increase] and 
ACM, n=404, at 4-8y f/u: RR: 1.20, 
95% CI: 1.09, 1.31 
 
RRR Pattern 1 [categorical] and ACM, 
n=404, at 4-8y f/u: 
• Q1: RR: 1.00 
• Q2: RR: 1.10, 95% CI: 0.70, 1.46 
• Q3: RR: 0.96, 95% CI: 0.66, 1.38 
• Q4: RR: 1.32, 95% CI: 0.95, 1.85 
• Q5: RR: 1.61, 95% CI: 1.17, 2.21 

Key confounders 
accounted for: 
Sex; Age; SES: 
Education; Alcohol: 
Part of dietary 
pattern; Physical 
activity; Smoking, 
Anthropometry: BMI, 
WHR ratio 
Other: Total energy 
intake; Centre, 
prevalent cancer, 

Adherence to a 
dietary pattern with 
macronutrient 
distribution of Q5: 
37.6% C, 37.2% F, 
14.8% P compared 
to Q1: 48% C, 
25.9% F, 12.6% P 
[i.e. carbohydrate 
below and fat above 
compared to both 
within the AMDR] at 
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Alcohol intake: NR  Q1: 39.7% C, 31.5% F, 13.4% P 
Q2: 42.7% C, 32.0% F, 13.7% P 
Q3: 43.9% C, 31.4% F, 13.8% P 
Q4: 44.7% C, 31.2% F, 13.9% P 
Q5: 45.5% C, 30.8% F, 13.8% P 

  
RRR Pattern 1:                         
Q1: 48.0% C, 25.9% F, 12.6% P 
Q2: 45.8% C, 28.9% F, 13.3% P 
Q3: 43.6% C, 31.2% F, 13.7% P 
Q4: 41.5% C, 33.6% F, 14.1% P 
Q5: 37.6% C, 37.2% F, 14.8% P 

  
RRR Pattern 2:                         
Q1: 42.1% C, 33.0% F, 12.0% P 
Q2: 43.5% C, 31.4% F, 13.1% P 
Q3: 44.3% C, 30.4% F, 13.7% P 
Q4: 44.2% C, 30.4% F, 14.4% P 
Q5: 42.5% C, 31.7% F, 15.4% P 
 
Dietary assessment methods: 148-item 
validated FFQ at baseline, bage ~63y 
 
Foods/food groups: 
• PCA Pattern 1: higher in potatoes, 

vegetables, legumes, bread, all types of 
meat, eggs, sauces, soups;  

• PCA Pattern 2: higher in vegetables, fruits, 
dairy products, other cereals, vegetable oils 
non-alcoholic beverages, and lower in 
alcoholic beverages other than wine 

• RRR Pattern 1: Higher in meat, butter, 
sauces and eggs, and lower in bread, fruits 

• RRR Pattern 2: Higher in legumes, poultry, 
fish, margarine, and lower in butter, sugar, 

• p-trend = 0.0004 
 
Non-significant: 
Dietary patterns [per-SD increase] 
and ACM, n=404, at 4-8y f/u: 
• PCA Pattern 1: RR: 1.10, 95% CI: 

0.96, 1.28 
• PCA Pattern 2: RR: 0.99, 95% CI: 

0.89, 1.10 
• RRR Pattern 2: RR: 0.96, 95% CI: 

0.87, 1.06 
 
Dietary patterns [categorical] and 
ACM, n=404, at 4-8y f/u: 
 
PCA Pattern 1: 
• Q1: RR: 1.00 
• Q2: RR: 0.82, 95% CI: 0.57, 1.22 
• Q3: RR: 1.00, 95% CI: 0.70, 1.45 
• Q4: RR: 1.03, 95% CI: 0.70, 1.51 
• Q5: RR: 1.06, 95% CI: 0.68, 1.65 
• p-trend = 0.50 
 
PCA Pattern 2: 
• Q1: RR: 1.00 
• Q2: RR: 0.91, 95% CI: 0.68, 1.22 
• Q3: RR: 0.90, 95% CI: 0.66, 1.23 
• Q4: RR: 1.10, 95% CI: 0.81, 1.51 
• Q5: RR: 0.80, 95% CI: 0.55, 1.15 
• p-trend = 0.61 
  
RRR Pattern 2: 
• Q1: RR: 1.00 
• Q2: RR: 0.87, 95% CI: 0.63, 1.21 
• Q3: RR: 0.81, 95% CI: 0.57, 1.13 
• Q4: RR: 1.07, 95% CI: 0.78, 1.48 

CHD, diabetes and 
hypertension  
 
Limitations: 
Did not account for 
key confounders: 
Race/ethnicity 
 

63y was associated 
increased risk of 
ACM after 4-8y f/u. 
Adherence to the 
other dietary 
patterns were not 
significantly 
associated with 
ACM.  
 
Funding: Quality of 
Life and 
Management of 
Living Resources 
Programme of the 
European 
Commission ; 
Europe against 
Cancer Programme 
of the European 
Commission; 
Deutsche krebshilfe 
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cakes 
 
Outcome assessment methods: Follow-up 
with subjects 

• Q5: RR: 0.96, 95% CI: 0.70, 1.33 
• p-trend =0.74 
 

Kant et al, 200041 
 
PCS, Breast Cancer 
Detection and 
Demonstration Project 
(BCDDP) 
United States 
 
Analytic N: 42254 Attrition: 
18% 
 
Sex: 100% female 
Race/ethnicity: ~87% 
White 
SES: ~89% >12y 
education 
Alcohol intake: ~50% drink 
alcohol   
 

Dietary pattern(s):  
Adherence to the Recommended Food Score 
(RFS) based on macronutrient distribution of 
median % energy by quartile: 
Q1: 43% C, 39% F,~17% P  
Q2: 45% C, 36% F,~17% P  
Q3: 47% C, 34% F, ~18% P  
Q4: 49% C, 32% F, ~17% P 
 
Dietary assessment methods: 62-item, 
validated FFQ at age 61y 
 
Food/Food groups: Fruits, vegetables, whole 
grains, low-fat dairy, lean meats and poultry  
 
Outcome assessment methods: Death 
certificates 

Significant: 
RFS adherence [categorical; Q1 vs. 
Q2, Q3, Q4] at 61y and ACM after 
5.6y f/u: 
• Q1, n=559 deaths: 1.00 
• Q2, n=621 deaths, HR: 0.82, 95% 

CI: 0.73, 0.92 
• Q3, n=389 deaths, HR: 0.71, 95% 

CI: 0.62, 0.81 
• Q4, n=496 deaths, HR: 0.69, 95% 

CI: 0.61, 0.78 
• X2-trend 35.64, p-trend <0.001 

 
Results were similar when excluding 
subjects with missing covariates, 
subjects with baseline disease, first 
2y of f/u, first 3y of f/u 

Key confounders 
accounted for: 
Sex: All women, Age, 
Race/ethnicity, SES, 
Alcohol, Physical 
activity, 
Anthropometry, 
Smoking 
 
Other: Total energy 
intake, Other: history 
of cancer/CVD/type 2 
diabetes, 
postmenopausal 
hormone use 
 
Limitations: 
Did not account for 
key confounders: N/A 

Higher adherence to 
the Recommended 
Food Score [Q4: 
49% C, 32% F, 
~17% P 
vs. Q1: 43% C, 39% 
F,~17% P] at age 
61y was significantly 
associated with 
lower risk of ACM 
after 5.6y of f/u. 
 
Funding: None 

Kelemen et al, 2005146 
 
PCS, Iowa Women's 
Health Study 
United States 
 
Analytic N: 29017 Attrition: 
0% 
 
Sex: 100% female 
Race/ethnicity: NR 
Alcohol intake > 14 g/d: 
8.4% 
 

Dietary pattern(s): Macronutrient distribution 
based on % E by quintile: 
Q1: 53.7% C, 33.1% F, 14.1% P 
Q2: 50.8% C, 33.9% F, 16.3% P 
Q3: 48.9% C, 34.2% F, 17.8% P 
Q4: 46.8% C, 34.7% F, 19.4% P 
Q5: 43.9% C, 34.5% F, 22.0% P 
 
Dietary assessment methods: 131-item 
validated FFQ at baseline 
Foods/food groups: Servings/1000kcal of 
Processed and red meat, Chicken and poultry, 
Fish and seafood, Dairy products, Eggs, Nuts, 
tofu, and legumes, Whole grains, Refined 

Significant: N/A 
 
Non-significant: 
Protein intake via isoenergetic 
carbohydrate substitution and ACM   
• Q1, n=917 deaths, RR:1 ref 
• Q2, n=800 deaths, RR: 0.95;  
• Q3, n=722 deaths, RR: 0.81;  
• Q4, n=760 deaths, RR: 0.84;  
• Q5, n=779 deaths, RR: 0.99;  
• 95% CI: 0.71, 1.38; p-trend=0.67 
Animal-protein:  
• Q1, n=885 deaths, RR:1,  ref  
• Q2, n=801 deaths, RR: 0.93,  

Key confounders 
accounted for: 
Sex: Design; Age; 
SES: Education; 
Alcohol; Physical 
activity; 
Anthropometry: BMI; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity 

There were no 
significant 
associations 
between protein 
intake [assuming 
carbohydrate 
substituion] ranging  
from Q1 to Q5 (Q1: 
53.7% C, 33.1% F, 
14.1% P; Q5: 43.9% 
C, 34.5% F, 22.0% 
P) and ACM after 15 
years. Associations 
by protein type i.e., 
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grains, White bread, Rice or pasta, Potatoes, 
Sweets and desserts, Fruits and vegetables,  
 
Outcome assessment method: Linkage with 
the National Death Index. 

• Q3, n=732 deaths, RR: 0.83,  
• Q4, n=764 deaths, RR: 0.79,  
• Q5, n=796 deaths, RR: 0.82, 95% 

CI: 0.59, 1.13; p-trend=0.24 
Vegetable-protein: 
• Q1, n=925 deaths, RR: 1.0, ref  
• Q2, n=783 deaths, RR: 0.90,  
• Q3, n=771 deaths, RR: 0.95,  
• Q4, n=756 deaths, RR: 0.93,  
• Q5, n=743 deaths, RR: 0.95, 95% 

CI: 0.92, 1.10; p-trend=0.74 
 

Vegetable protein via isoenergetic 
animal protein substitution: 
• Q1, n=925 deaths, RR: 1, ref 
• Q2, n=783 deaths, RR: 0.93,  
• Q3, n=771 deaths, RR: 0.98,  
• Q4, n=756 deaths, RR: 0.98,  
• Q5, n=743 deaths, RR: 0.99, 95% 

CI: 0.86, 1.14; p-trend=0.82 

• Multivariate 
nutrient density 
models used (i.e., 
total energy 
constant with 
isoenergetic 
substitutions);  

• Macronutrient 
distributions do 
not add up 
>100%, unclear if 
this is due to 
rounding error, 
alcohol intake, or 
another reason 

animal, vegetable, 
or animal-vegetable 
substition, were also 
not significant. 
 
Funding: NCI 

Kim et al, 201943 AHA 
 
PCS, Atherosclerosis Risk 
in Communities (ARIC) 
United States 
 
Analytic N: 12168 Attrition: 
23% 
 
Sex: ~56% female 
Race/ethnicity: ~27% 
black  
SES: ~77.8% high school 
graduate 
Alcohol intake: mean ~43 
g/wk 
 

Dietary pattern(s):  
Adherence to [categorical [Q1, Q2, Q3, Q4, Q5]] 
to the Healthy plant-based diet index [hPDI], 
Less healthy [unhealthy] plant-based diet index 
[uPDI], Provegetarian Diet Index, Plant-based 
Diet Index (PDI): 
 
PDI based on macronutrient distribution by 
quintile: 
Q1: 43.7% C, 35.4% F, 18.7% P 
Q2: 47.4% C, 33.3% F, 18.5% P 
Q3: 50.0% C, 32.0% F, 18.3% P 
Q4: 52.1% C, 30.7% F, 17.9% P 
Q5: 54.6% C, 29.8% F, 17.0% P 
 
hPDI based on macronutrient distribution by 
quintile: 

Significant: 
PDI index at ~54-60y and ACM 
(n=5436) over 25y f/u: 
• Q1, HR: 1.00 
• Q2, HR: 0.89, 95% CI: 0.83, 0.97 
• Q3, HR: 0.82, 95% CI: 0.76, 0.89 
• Q4, HR: 0.82, 95% CI: 0.75, 0.89 
• Q5, HR: 0.76, 95% CI: 0.69, 0.83  
• p-trend<0.001 
 
hPDI index at ~54-60y and ACM 
(n=5436) over 25y f/u:  
• Q1, HR: 1.00 
• Q2, HR: 0.99, 95% CI: 0.91, 1.07, 

NS 
• Q3, HR: 0.99, 95% CI: 0.91, 1.08, 

Key confounders 
accounted for: 
Sex, Age, 
Race/ethnicity, SES: 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Margarine 
intake,  cholesterol, 
diabetes,  
hypertension, lipid-
lowering med use, 
baseline kidney 
function 

Higher adherence to 
the overall plant-
based diet index 
(PDI; 54.6% C, 
29.8% F, and 17.0% 
P vs. 43.7% C, 
35.4% F, and 18.7% 
P), the healthy plant-
based diet index 
(hDPI; 52.4% C, 
29.4% F, and 18.6% 
P vs. 46.5% C, 
35.2% F, and 17.7% 
P), and the 
provegetarian diet 
index at 54-60y 
were each 
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Q1: 46.5% C, 35.2% F, 17.7% P 
Q2: 47.9% C, 33.5% F, 18.1% P 
Q3: 49.2% C, 32.3% F, 18.2% P 
Q4: 50.7% C, 30.9% F, 18.3% P 
Q5: 52.4% C, 29.4% F, 18.6% P 
 
uPDI based on macronutrient distribution by 
quintile: 
Q1: 46.9% C, 32.6% F, 20.6% P 
Q2: 48.2% C, 32.5% F, 19.3% P 
Q3: 49.1% C, 32.5% F, 18.2% P 
Q4: 49.8% C, 32.5% F, 17.1% P 
Q5: 52.5% C, 31.9% F, 15.0% P 
 
Provegetarian diet index based on 
macronutrient distribution by quintile: 
Q1: 44.3% C, 35.2% F,18.7% P  
Q2: 47.7% C, 33.3% F,18.4% P 
Q3: 49.7% C, 32.2% F,18.2% P 
Q4: 51.6% C, 31.0% F,17.8% P 
Q5: 54.4% C, 29.5% F,17.4% P 
 
Dietary assessment methods: 66-item 
validated FFQ at baseline ~mean age 54 y, and 
at visit 3, ~6 y post-baseline 
 
Foods/Food groups:  
PDI, hPDI, uPDI: 
• Healthy Plant Foods: Whole Grains, Fruits, 

Vegetables, Nuts, Legumes, Coffee, Tea 
• Less Healthy Plant Foods: Fruit Juices, 

refined grain, potatoes, sugar sweetened 
and artificially sweetened beverages, 
sweets and desserts 

• Animal Foods: Animal fat, dairy, eggs, fish 
or seafood, meat, miscellaneous animal 
foods.  

NS 
• Q4, HR: 0.93, 95% CI: 0.85, 1.02, 

NS 
• Q5, HR: 0.91, 95% CI: 0.83, 1.00  
• p-trend=0.03 
 
Provegetarian diet index at ~54-60y, 
n=5436, and ACM over 25 y f/u: 
• Q1, HR: 1.00 
• Q2, HR: 0.92, 95% CI: 0.85, 0.99 
• Q3, HR: 0.89, 95% CI: 0.82, 0.97 
• Q4, HR: 0.84, 95% CI: 0.77, 0.91 
• Q5, HR: 0.82, 95% CI: 0.76, 0.89 
• p-trend<0.001 
 
Non-Significant: 
uPDI index at ~54-60y and ACM over 
25y f/u: 
• Q1, HR: 1.00 
• Q2, HR: 1.04, 95% CI: 0.96, 1.12, 

NS 
• Q3, HR: 0.97, 95% CI: 0.89, 1.05, 

NS 
• Q4, HR: 1.01, 95% CI: 0.93, 1.10, 

NS 
• Q5, HR: 1.02, 95% CI: 0.94, 1.11, 

NS 
• p-trend=0.67 

 
Limitations: 
• Dietary intake 

may not reflect 
the modern food 
supply 

• BMI incorrectly 
reported by 
authors 

significantly 
associated with 
lower ACM over 
~25y f/u.  
 
There were no 
significant 
associations 
between the 
unhealthy plant-
based diet index 
(uPDI; 52.5% C, 
31.9% F, and 15.0% 
P vs. 46.9% C, 
32.6% F, and 20.6% 
P) and ACM, as well 
as the lower 
quintiles of the hDPI 
and ACM. 
 
Funding: NIH: 
NHLBI; HHS 
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Provegetarian diet index: 
• Plant foods: grains, fruits, vegetables, nuts, 

legumes, and potatoes  
• Animal foods: animal fat, dairy, eggs, fish or 

seafood, meat 
 

Outcome assessment methods: National 
Death Index 

Leosdottir, 2004147 
 
PCS, Malmo Diet and 
Cancer Study 
Sweden 
 
 
Analytic N: 27959 Attrition: 
0% 
 
Sex: 60.6% female 
Race/ethnicity: NR (all 
Swedish) 
Alcohol intake: mean 10.7 
g pure ethanol/d  
 

Dietary pattern(s): 
Macronutrient distribtion based on % E by 
quartile: 
Women: 
• Q1: 46.2% C, 36.4% F, 17.1% P 
• Q2: 45.7% C, 37.9% F, 16.2% P 
• Q3: 45.2% C, 38.9% F, 15.7% P 
• Q4: 44.6% C, 40.4% F, 14.8% P 
Men: 
• Q1: 45.2% C, 38.0% F, 16.6% P 
• Q2: 45.2% C, 39.1% F, 15.6% P 
• Q3: 44.5% C, 40.1% F, 15.3% P 
• Q4: 43.6% C, 41.8% F, 14.6% P 

 
Dietary assessment methods: 168-item FFQ 
at baseline (mean age 58.2 y) and 7-d menu-
diary validated for this study 
 
Foods/food groups: Vegetable and fruit intake, 
g/d, and Alcohol intake, g pure ethanol/d 
 
Outcome assessment methods: Local and 
national registries over ~6.6 y f/u 

Significant:  
Total energy intake at 57.5y and ACM 
after ~6.6y f/u in women with Q1 ref: 
Q3 RR: 0.74, 95% CI: 0.57, 0.96 
 
Non-Significant: 
Total energy intake at 57.5y and ACM 
after ~6.6y f/u in women with Q1 ref 
Q2 RR: 0.88, 95% CI: 0.69, 1.13; 
Q4 RR: 1.06, 95% CI: 0.84, 1.34. 
 
Total energy intake at age 59.3y and 
ACM after ~6.6y f/u in men with Q1 
ref 
Q2 RR: 0.85, 95%CI: 0.69, 1.04; 
Q3 RR: 0.85, 95%CI: 0.69, 1.04; 
Q4 RR: 0.89, 95%CI: 0.72, 1.09. 
 
Sensitivity Analysis stratified by those 
patients with <1 y f-u time, prior 
history of diabetes, stroke, myocardial 
infarction or cancer excluded. 
Women: 
• Q2 RR: 0.90, 95%CI: 0.66, 1.24; 
• Q3 RR: 0.82, 95%CI: 0.59, 1.14; 
• Q4 RR: 1.00, 95%CI: 0.73, 1.36. 
Men: 
• Q2 RR: 0.88, 95%CI: 0.68, 1.13; 
• Q3 RR: 0.78, 95%CI: 0.60, 1.02; 

Key confounders 
accounted for: 
Sex: Design; Age; 
Race/ethnicity: 
design; SES: SES 
and marital status; 
Alcohol; Physical 
activity; 
Anthropometry: BMI; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: N/A 

• Potential for 
dietary 
measurement 
errors 

Intake based on a 
macronutrient 
distribution of 45.2% 
C, 38.9% F, and 
15.7% P (Q3) 
compared to 46.2% 
C, 36.4% F, and 
17.1% P (Q1) was 
associated with 
decreased risk of 
ACM after ~6.6 
years of f/u in 
women.There were 
no significant 
associations 
between intake at 
different 
macronutrient 
distributions and 
ACM after ~6.6y of 
f/u in men. 
 
Funding: Anna 
Jonssons Memorial 
Fund  
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• Q4 RR: 0.93, 95%CI: 0.72, 1.20 
 

Leosdottir, 2005148 
 
PCS, Malmo Diet and 
Cancer Study 
Sweden 
 
 
Analytic N: 27959 Attrition: 
0%) 
 
Baseline age: mean 58.2 y 
Sex: 60.6% female 
Race/ethnicity: NR, all 
Swedish 
Alcohol intake: mean 10.7 
g pure ethanol/d  
 

Dietary pattern(s): Macronutrient distribution 
based on % E of Fat (F) intake by quartile: 
Women: 
• Q1: 52.0% C, 30.8% F, 16.6% P 
• Q2: 47.0% C, 36.5% F, 16.2% P 
• Q3: 43.7% C, 40.3% F, 15.8% P 
• Q4: 38.7% C, 46.1% F, 15.2% P 
Men: 
• Q1: 51.7% C, 31.7% F, 16.0% P 
• Q2: 46.2% C, 37.8% F, 15.8% P 
• Q3: 42.9% C, 41.7% F, 15.4% P 
• Q4: 37.6% C, 47.7% F, 14.8% P 
 
Dietary assessment methods: 168-item FFQ 
at baseline, mean age 58.2y, and 7-d menu-
diary validated for this study 
 
Foods/food groups: Fiber intake (g/d), 
Vegetable and fruit intake (g/d) and Alcohol 
intake (g pure ethanol/d) 
 
Outcome assessment method: Local and 
national registries over ~6.6 y f/u 

Significant:  
In men, ACM after ~6.6y f/u  
• Q1 RR:1  ref  
• Q3 RR: 0.77, 95% CI: 0.62, 0.95. 
 
Non-significant: 
In women, ACM after ~6.6y f/u 
• Q1 RR: 1 ref 
• Q2 RR: 1.08, 95% CI: 0.84, 1.40, 

NS 
• Q3 RR: 0.93, 95% CI :0.71, 1.22, 

NS 
• Q4 RR: 1.22, 95% CI: 0.94-1.58, 

NS 
 
In men, ACM after ~6.6y f/u  
• Q1 RR: 1 ref 
• Q2 RR: 0.92, 95% CI: 0.75, 1.13, 

NS  
• Q4 RR: 0.89, 95% CI: 0.72, 1.10, 

NS 

Key confounders 
accounted for: 
Sex: Design; Age; 
Race/ethnicity: 
design; SES; Alcohol; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Limitations: 
Did not account for 
key confounders: N/A 

 

Intake based on a 
macronutrient 
distribution of 42.9% 
C, 41.7% F, and 
15.4% P (Q3) 
compared to 51.7% 
C, 31.7% F, and 
16.0% P (Q1) was 
associated with a 
significantly lower 
risk of ACM after 
~6.6y of f/u in men. 
There were no 
significant 
associations 
between 
macronutrient 
distribution and 
ACM after ~6.6y of 
f/u in women. 
Funding: Swedish 
Scientific Council; 
Swedish Cancer 
Foundation; Anna 
Jonssons Memorial 
Fund; Swedish 
Heart and Lung 
Foundation; 
European 
Commission; Region 
of Skane, Sweden. 

Martinez-Gonzalez et al, 
201460 
 
PCS, PREDIMED 

Dietary pattern(s):  
Adherence [categorical] scores for a 
'provegetarian FP' based on macronutrient 
distribution of % energy: 

Significant: 
 
'provegetarian FP' adherence 
[categorical] and ACM at 4.8y f/u, with 

Key confounders 
accounted for: 
Sex, Age, SES, 
Alcohol, Physical 

Highest [46% C, 
37% F, 14% P] 
compared to lowest 
[38% C, 40.6% F, 
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Spain 
 
Analytic N: 7216 Attrition: 
3%) 
 
Sex: 57% female 
Race/ethnicity: NR 
SES: Education: 22% > 
primary 
Alcohol intake: NR 
 

• very low <30: 38% C, 40.6% F, 18.5% P 
• low 30-34: 40.5% C, 39.6% F, 17.5% P 
• moderate 35-39: 42% C, 39.2% F, 16.4% P 
• high 40-44: 44% C, 38% F, 15% P 
• very high >44: 46% C, 37% F, 14% P 
 
 
Dietary assessment methods: 137-item 
validated FFQ at age 67y 
 
Foods/food groups: Median intake of 12 food 
groups: food groups from plant origin (fruit, 
vegetables, nuts, cereals, legumes, olive oil, 
and potatoes) and 5 food groups from animal 
origin (added animal fats, eggs, fish, dairy 
products, and meats and meat products) for 
total energy intake 
 
Outcome assessment methods: Basis of 
clinical records, death certificate, and linkage to 
the National Death Index 

very low <30, n=44 deaths, 2951 
person-years, ref: 
• low 30-34, n= 97 deaths, 2055 

person-years, HR: 0.71, 95% CI: 
0.50, 1.02; NS 

• moderate 35-39, n=118 deaths, 
2761 person-years, HR: 0.68, 
95% CI: 0.48, 0.96;  

• high 40+, n= deaths, n=64 
deaths, 1731 person-years, HR: 
0.59, 95% CI: 0.40, 0.88; p-
trend=0.027 
 

'provegetarian FP' adherence 
[categorical, quintiles] and ACM at 
4.8y f/u, with Q1, <33, n=44 deaths, 
2951 person-years, ref 
• Q2, 33-35, n= 80 deaths, 6851 

person-years, HR: 0.98, 95% CI: 
0.72, 1.32; NS 

• Q3, 36-37, n= 51 deaths, 5091 
person-years, HR: 0.81, 95% CI: 
0.57, 1.14; NS 

• Q4, 38-40, n= 50 deaths, 6018 
person-years, HR: 0.70, 95% CI: 
0.49, 0.99 

• Q5, >40, n= 46 deaths, 5607 
person-years, HR: 0.66, 95% CI: 
0.46, 0.96; p-trend=0.006 
 

'provegetarian FP' adherence 
[categorical, yearly updated] and 
ACM at 4.8y f/u, with very low <30, 
n=42 deaths, ref: 
• low 30-34, n= 2055, n=96 deaths, 

RR: 0.76, 95% CI: 0.53, 1.10; NS 
• moderate 35-39, n=2761, n=125 

activity, Smoking 
 
Other: Total energy 
intake, Other: 
intervention group 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity, 
Anthropometry 

• Secondary 
analysis from 
PREDIMED trial 
subject to 
randomization 
issues 

18.5% P] categories 
of adherence to 
'provegetarian FP' 
were significantly 
associated with 
lower risk of ACM at 
4.8 y f/u in 
individuals at high-
risk for CVD. 
 
Funding: 
Biomedical 
Research of the 
Spanish 
Government, 
Instituto de Salud 
Carlos III 
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deaths, RR: 0.79, 95% CI: 0.55, 
1.13; NS 

• high 40+, n= 1731, n=60 deaths, 
RR: 0.59, 95% CI: 0.39, 0.89; p-
trend=0.028 

 
*Inclusion of eggs and dairy products 
did not attenuate the main results 
 
*Sensitivity analyses based on 
absolute servings, with low <4, 
n=3763, n=184 deaths, 15964 
person-years, HR: 1 ref: 

• Moderate 4, n=1904, n=81 
deaths, 8303 person-years, 
HR: 0.85, 95% CI: 0.65, 1.11; 
NS 

• High >4, n=1549, n=58 
deaths, 6811 person-years, 
HR: 0.70, 95% CI: 0.51, 0.95 

Non-Significant: see above 
Mazidi, 2019149 
 
PCS, US National Health 
and Nutrition Examination 
Survey (NHANES) 
United States 
 
Analytic N: 24825 Attrition: 
0% 
 
Sex: 51.4% female 
Race/ethnicity: Mexican-
American 19%, Non-
Hispanic White 47%, Non-
Hispanic Black 21% 

Dietary pattern(s): Adherence [categorical] to 
'low-carbohydrate' scores by quartile based on 
macronutrient distribution of % E: 
• Q1: 66% C, 27% F, 13% P 
• Q2: 57% C, 32% F, 15% P 
• Q3: 49% C, 36% F, 17% P 
• Q4: 39% C, 43% F, 19% P 
 
Dietary assessment methods: 24-h recall 
 
Foods/food groups: NR 
 
Outcome assessment method: Linkage via 
longitudinal Medicare and using NHANES 
assigned sequence number 

Significant: 
'low-carbohydrate' score at 48y and 
incident mortality at ~6.4y: Q1 12%, 
Q2 12%, Q3 13%, Q5 18%, p<0.001 
 
'low-carbohydrate' score at 48y and 
ACM at ~6.4y 
• Q1, n=756 deaths, HR: 1 ref  
• Q2, n=749 deaths, HR: 1.09, 95% 

CI: 1.02, 1.64; 
• Q3, n=831 deaths, HR: 1.19, 95% 

CI: 1.09, 1.82; 
• Q4, n=1096 deaths, HR: 1.32, 

95% CI: 1.14, 2.01; p-trend<0.001 
  

Key confounders 
accounted for: 
Sex; Age; SES; 
Alcohol; Physical 
activity; 
Anthropometry; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity 

• Nutrient residual 
(energy-adjusted 
nutrient intake) 

Highest adherence 
scores based on 
macronutrient 
distribution of 39% 
C, 43% F, 19% P 
(Q4) compared to 
66% C, 27% F, 13% 
P (Q1) were 
significantly 
associated with an 
increased risk of 
ACM 
 
Funding: None 
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Alcohol intake:  mean [SE] 
g/d 8.7 [0.2] 
 
 

Sub-group analyses of 'low-
carbohydrate' score at 48y and total 
morality at mean f/u of 6.4y in those 
with BMI ≥ 30 kg/m2 vs. BMI < 30 
kg/m2: 
BMI ≥ 30 kg/m2: 
• Q2 HR: 1.02, 95%CI: 1.01, 1.09; 
• Q3 HR: 1.11, 95%CI: 1.03, 1.23;  
• Q4 HR: 1.19, 95%CI: 1.11, 2.25;  
BMI< 30kg/m2:: 
• Q2 HR: 1.13, 95%CI: 1.07, 1.19;  
• Q3 HR: 1.25, 95%CI: 1.11, 1.76; 
• Q4 HR: 1.48, 95%CI: 1.37, 2.01; 

P-interaction <0.001 
 
Sub-group analyses of 'low-
carbohydrate' score at mean age 
47.6y and total morality at mean f/u of 
6.4y in younger < 55y vs. older ≥ 55y 
participants:  
< 55y: 
• Q2 HR: 1.08, 95% CI: 1.02, 

1.012; 
• Q3 HR: 1.09, 95% CI: 1.03, 1.20; 
• Q4 HR: 1.17, 95% CI: 1.10, 2.01; 
≥ 55y: 
• Q2 HR: 1.19, 95% CI: 1.10,1.30; 
• Q3 HR: 1.29, 95% CI: 1.13,1.63; 
• Q4 HR: 1.52, 95% CI: 1.41, 1.79; 

P-interaction <0.001 
 
Non-significant: N/A 

models used to 
estimate intake of 
each individuals 

• For ‘LC/HP’ diet, 
Q1 macronutrient 
distribution  NR 
therefore, results 
were not 
extracted;  

• Duration of f/u 
relatively short for 
outcome to occur 

Nagata et al, 2012150 
 
PCS, The Takayama 
Study 
Japan 

Dietary pattern(s): Macronutrient distribution 
based on % E from carbohydrate and protein; 
median % E from F by quintile: 
• Women: 
Q1: 69.7% C, 16.9% F, 13.2% P 

Significant: 
In men, ACM during 16y f/u  
• Q1, n=562 deaths, HR: 1 ref 
• Q2, n=479 deaths, HR: 0.85, 95% 

CI: 0.75, 0.97;  

Key confounders 
accounted for: 
Sex: Design; Age; 
Race/ethnicity (all 
Japanese); SES; 

In men, higher 
intake of total fat 
with a diet based on 
macronutrient 
distribution of 55.3% 
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Analytic N: 28356 Attrition: 
10% 
 
Sex: 54.3% female 
Race/ethnicity: NR (All 
Japanese) 
Alcohol intake:  mean 27.3 
g/d 
 

Q2: 63.9% C, 21.0% F, 15% P 
Q3: 60.5% C, 23.7% F, 15.9% P 
Q4: 57.6% C, 26.2% F, 16.6% P 
Q5: 52.9% C, 29.6% F, 17.6% P  
 
• Men: 
Q1: 72.0% C, 16.3% F,13.3% P 
Q2: 66.7% C, 20.1% F,15% P 
Q3: 63.5% C, 22.7% F,16% P 
Q4: 60.2% C, 25.5% F,16.9% P 
Q5: 55.3% C, 29.6% F,18.6% P 
 
Dietary assessment methods:169-item FFQ 
validated in this sample; collected at baseline at 
age ≥ 35y 
 
Foods/food groups: Meats, Dairy foods, Eggs, 
Fish, and Vegetable oil (g/4.19MJ) 
 
Outcome assessment methods: National Vital 
Statistics provided by the Ministry of Health, 
Labor, and Welfare 

• Q3, n=503 deaths, HR: 0.87, 95% 
CI: 0.76, 1.00;  

• Q4, n= 485 deaths, HR: 0.80, 
95% CI: 0.69, 0.94;  

• Q5, n= 470 deaths, HR: 0.77, 
95% CI: 0.64, 0.92; p-trend= 
0.006.  
 

Sensitivity analyses in men excluding 
underreporters: Q2 HR: 0.92 95% CI: 
0.80, 1.05, Q3 HR: 0.94, 95% CI: 
0.82, 1.09, Q4 HR: 0.86, 95% CI: 
0.73, 1.00, Q5 HR: 0.81, 95% CI: 
0.68, 0.97, p-trend= 0.02    
 
Non-significant: 
 
In women, ACM during 16y f/u 
• Q1, n=644 deaths, HR: 1 ref 
• Q2, n=453 deaths, HR: 1.02, 95% 

CI: 0.89, 1.17;  
• Q3, n=420 deaths, HR: 1.06, 95% 

CI: 0.91, 1.23;  
• Q4, n=337 deaths, HR: 1.11, 95% 

CI: 0.94, 1.31; 
• Q5, n=263 deaths, HR: 1.11, 95% 

CI: 0.91, 1.36; p-trend= 0.20  
 
Sensitivity analyses in men (Q1 ref): 
• Low BMI: Q2 HR: 0.95 95% CI: 

0.80, 1.13; Q3 HR: 0.96, 95% CI: 
0.80, 1.16; Q4 HR: 0.90, 95% CI: 
0.73, 1.11; Q5 HR: 0.87, 95% CI: 
0.68, 1.11; p-trend= 0.24;  

• High BMI: Q2 HR: 0.77, 95% CI: 
0.60, 0.95; Q3 HR: 0.75, 95% CI: 
0.60, 0.95; Q4 HR: 0.78, 95% CI: 

Alcohol; Physical 
activity; 
Anthropometry; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity 

• Multivariate 
nutrient density 
models used (i.e., 
total energy 
constant with 
isoenergetic 
substitutions) 

C, 29.6% F, and 
18.6% P (Q5) 
compared to 72.0% 
C, 16.3% F, 13.3% 
P (Q1) was 
associated with a 
23% decrease in 
risk of ACM. That 
association 
remained significant 
in sensitivity 
analyses removing 
underreporters. 
In women, there 
were not significant 
associations 
between intake at 
different 
macronutrient 
distributions and 
ACM. 

Funding: Ministry of 
Education, Culture, 
Sports, Science, and 
Technology, Japan 
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0.61, 1.00; Q5 HR: 0.75, 95% CI: 
0.56, 0.99; p-trend= 0.11; 

• Excluding deaths within first 6y of 
f/u: Q2 HR: 0.90 95% CI: 0.78, 
1.04; Q3 HR: 0.93, 95% CI: 0.80, 
1.09; Q4 HR: 0.89, 95% CI: 0.75, 
1.05; Q5 HR: 0.83, 95% CI: 0.69, 
1.01; p-trend= 0.10 

 
Sensitivity analyses in women (Q1 
ref): 
• Low BMI: Q2 HR: 0.94, 95% CI: 

0.77, 1.14; Q3 HR: 0.84, 95% CI: 
0.68, 1.05; Q4 HR: 1.12, 95% CI: 
0.87, 1.43; Q5 HR: 1.00, 95% CI: 
0.74, 1.35; p-trend= 0.84;  

• High BMI: Q2 HR: 1.05, 95% CI: 
0.85, 1.30, Q3 HR: 1.18, 95% CI: 
0.94, 1.48, Q4 HR: 1.04, 95% CI: 
0.80, 1.34, Q5 HR: 1.16, 95% CI: 
0.86, 1.57, p-trend=0.40; 

• Excluding underreporters: Q2 HR: 
1.03, 95% CI: 0.89, 1.18, Q3 HR: 
1.06, 95% CI: 0.91, 1.23, Q4 HR: 
1.11, 95% CI: 0.93, 1.31, Q5 HR: 
1.11, 95% CI: 0.90, 1.36, p-trend= 
0.23;    

• Excluding deaths within the first 
6y f/u: Q2 HR: 1.04 95% CI: 0.90, 
1.20, Q3 HR: 1.11 95% CI: 0.94, 
1.29, Q4 HR: 1.11 95% CI: 0.93, 
1.33, Q5 HR: 1.13, 95% CI: 0.92, 
1.40, p-trend= 0.17 
 

Nakamura et al, 2014151 
 

Dietary pattern(s): Adherence [categorical, 
continuous] scores by decile to a 'low-

Significant: 
'low-carbohydrate' score at ~51y and 
ACM during 29y f/u in women 

Key confounders 
accounted for: 

Highest adherence 
scores based on 
macronutrient 
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PCS, National Integrated 
Project for Prospective 
Observation of 
Noncommunicable 
Disease (NIPPON DATA) 
Japan 
 
 
Analytic N: 9200 Attrition: 
13% 
 
Sex: 57.4% female 
Race/ethnicity: NR (All 
Japanese) 
Alcohol intake:  current 
drinker ~19% women, 
73% men 
 

carbohydrate' diet based on a macronutrient 
distribution of % E (kJ): 
• Women: 
D1: 72.7% C, 14.1 % F, 12.9% P 
D5: 63.2% C,  20.6% F, 15.4% P  
D10: 51.5% C, 29.4% F, 18.3% P  
• Men: 
D1: 69.8% C, 13.1% F, 12.6% P 
D5: 60.7% C, 18.9% F, 15% P  
D10: 50% C, 26.6% F, 17.9% P 
 
Dietary assessment methods: 3-d weighed 
food record 
 
Foods/food groups: Rice, Flour, Fruits, Green-
yellow vegetables, Fish and shellfish, Meats, 
Eggs in g/d 
 
Outcome assessment method: National Vital 
Statistics Database of Japan after 29y f/u 

• D1, n=233, HR: 1 ref 
• D10, n=86, HR: 0.74, 95% CI: 

0.57, 0.95  
 

Non-significant: 
'low-carbohydrate' score at ~51y and 
ACM during 29y f/u in men and 
women combined:  
• D1, n=466, HR: 1 ref 
• D5, n=407, HR: 0.98, 95%CI: 

0.86, 1.13; 
• D10, n=220, HR: 0.87, 95% CI: 

0.74, 1.02; 
• Overall HR: 0.99, p-trend=0.090 

  
'low-carbohydrate' score at mean age 
51y and ACM during 29y f/u in 
women 
• D1, n=233, HR: 1 ref  
• D5, n=191, HR: 1.02, 95% CI: 

0.84, 1.24;  
• Overall HR: 0.98, p=0.029 

 
'low-carbohydrate' score at mean age 
51y and ACM during 29y f/u in men 
• D1, n=233, HR: 1 ref 
• D5, n=216, HR: 0.96, 95% CI: 

0.79, 1.15; 
• D10, n=134, HR: 1.0, 95% CI: 

0.80, 1.25; 
• Overall HR:1, P=0.858 
 
*Results analyzing animal-based or 
fish-based scores revealed no 
significant associations relative to 
ACM in men, women, or pooled 

Sex; Age; 
Race/ethnicity (all 
Japanese residents); 
SES; Alcohol; 
Anthropometry; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
Physical activity: 
NR 

• Macronutrient 
distribution of 
each decile NR 
(only D1, D5, 
D10 reported) 

distribution of 51.5% 
C, 29.4% F, 18.3% 
P (D10) compared 
to 72.7% C, 14.1% 
F, 12.9% P (D1) 
were significantly 
associated with 
decreased risk of 
ACM in women only, 
but this was not 
significant in men or 
pooled analyses of 
men and women. No 
effects were 
observed when 
scores were 
analyzed as animal-
based or plant-fish 
based relative to 
ACM. 
 
Funding: Ministry of 
Health, Labor and 
Welfare under the 
auspices of 
Japanese 
Association for 
Cerebro-
cardiovascular 
Disease Control; 
Ministry of Health, 
Labor and Welfare 
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analyses.  
 

Nilsson et al, 2012152 
 
PCS, Va ¨sterbotten 
Intervention Program (VIP) 
Sweden 
 
Analytic N: 77319 Attrition: 
11% 
 
Sex: 51% female 
Race/ethnicity: NR 
Alcohol intake: Ethanol g/d 
by low/medium/high LCHP 
score for men/women 
(4.2/1.8, 4.9/1.9, 5.2/2.1)   
 

Dietary pattern(s): Macronutrient distribution 
based on low carbohydrate, high protein (LCHP) 
score, continuous (0-20) and categorical:  
Women 
• Low (2-8): 56.4% C, 29.1% F, 13.4% P 
• Medium (9-13): 51.2% C, 33.0% F, 14.9% P 
• High (14-20): 46.8% C, 35.7% F, 16.8% P 
Men: 
• Low (2-8): 53.5% C, 32.67% F, 12.9% P, 
• Medium (9-13): 48.0% C, 36.7% F, 14.4% P 
• High (14-20): 43.3% C, 39.6% F, 16.3% P 
 
Dietary assessment methods: 84- or 65-item 
validated FFQ; collected at baseline, ~ age 50y 
 
Foods/food groups: NR 
 
Outcome assessment method:  
Swedish national cause-of-death registry, at 
~10y (1d to 19y) 

Significant:  
In women, LCHP score (continuous) 
and ACM after ~10y, SFA >median: 
HR: 1.03, 95% CI: 1.00, 1.05, 
p=0.020.  
 
LCHP score (categorical) and ACM 
after ~10y, SFA >median:  
• low HR: 1 ref:  
• medium HR: 1.22, 95% CI: 0.91, 

1.64, p=0.191, NS;  
• high HR: 1.34, 95%CI: 1.00, 1.80, 

p=0.048 
 
Non-significant: 
In men, LCHP score (continuous) and 
ACM after ~10y: HR: 1.00, 95%CI: 
0.99, 1.02, p=0.721, NS.  
 
In men, LCHP score (categorical) and 
ACM after ~10y with low ref: medium: 
HR: 0.95, 95% CI: 0.84, 1.08, 
p=0.467, NS; high: HR: 1.03, 95%CI: 
0.88, 1.20, p=0.716, NS. Results 
were the same for men with low- or 
high-metabolic risk, by age, or SFA < 
or > median. 
 
In women, LCHP score (continuous) 
and ACM after ~10y: HR: 1.01, 95% 
CI: 0.99, 1.03, p=0.229, NS. LCHP 
score (categorical) at ~50y and 
mortality after ~10y with low (HR: 1) 
ref: medium: HR: 0.92, 95% CI: 0.78, 
1.09, p=0.349, NS; high: HR: 1.10, 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity: 
Swedish population;  
predominantly white; 
SES; Alcohol; 
Physical activity; 
Anthropometry; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: N/A  

• Nutrient residual 
models used for 
energy-
adjustment 

No significant 
associations 
between LCHP 
score at ~50y and 
ACM after 10y of f/u 
in women or men in 
main analyses. Only 
analyses by SFA 
level were partially 
significant in 
women. 
 
Funding: Nordic 
Health Whole Grain 
Food (HELGA) 
/NordForsk; Visare 
Norr, Northern 
County Councils 
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95%CI: 0.91, 1.32, p=0.330, NS. 
Results were the same for women 
with low- or high-metabolic risk, by 
age, and SFA intake < median.  

Oba et al, 200973 
 
PCS, Takayama Study 
Japan 
 
Analytic N: 29079 Attrition: 
21% 
 
Sex: 54.1% female 
Race/ethnicity:  NR 
SES: 82.7% currently 
married; 55.5% education 
12 years or longer 
Alcohol intake: NR  
 

Dietary pattern(s):  
Adherence [categorical] scores to the Japanese 
Food Guide Spinning Top based on 
macronutrient distribution of % energy by 
quartile: 
Men: 
• Q1: 42% C, 14% F, 11% P 
• Q2: 53% C, 18% F, 13% P 
• Q3: 59% C, 21% F, 15% P 
• Q4: 63% C, 23% F, 16% P 
Women: 
• Q1: 43% C, 15% F, 11% P 
• Q2: 59% C, 22% F, 15% P 
• Q3: 62% C, 24% F, 16% P 
• Q4: 65% C, 26% F, 17% P 

 
Dietary assessment methods: 169-item 
validated FFQ at baseline, age 54.6 y 
  
Foods/food groups: Vegetable Dishes, Fruit, 
Grain Dishes, Fish and Meat Dishes., Milk, 
Alcohol, Energy from Snacks 
 
Outcome assessment methods: Office of the 
National Vital Statistics. 

Significant: 
In women, Japanese Food Guide 
Spinning Top adherence (categorical) 
at 55y and ACM over ~7y f/u: 
• Q1, n=240 deaths, HR: 1 ref 
• Q2, n=227 deaths, HR: 0.87, 95% 

CI: 0.73, 1.05 NS 
• Q3, n=221 deaths, HR: 0.86, 95% 

CI: 0.72, 1.04 NS 
• Q4, n=211 deaths, HR: 0.78, 95% 

CI: 0.65, 0.94 
• p-trend=0.01 
 
Non-Significant: 
Japanese Food Guide Spinning Top 
adherence in men (categorical) at  
55y and ACM over 7y f/u: 
• Q1, n=287 deaths, HR: 1 ref 
• Q2, n=257 deaths, HR: 0.90, 95% 

CI: 0.76, 1.06 NS 
• Q3, n=274 deaths, HR: 0.87, 95% 

CI: 0.73, 1.02 NS 
• Q4, n=345 deaths, HR: 1.01, 95% 

CI: 0.86, 1.19 NS 
• p-trend=0.91 

Key confounders 
accounted for: 
Sex: Design, 
stratified, Age, 
Race/ethnicity: 
Japanese 
participants, SES: 
Education, Physical 
activity, 
Anthropometry: BMI, 
Smoking, Alcohol 
 
Other: Menopausal 
status, Hx of HTN 
and diabetes 
 
Limitations: 
• Did not account 

for key 
confounders: N/A 

• FFQ was not 
specifically 
designed for 
measuring 
adherence to the 
Japanese Food 
Guide Spinning 
Top;  

• Macronutrient 
percentages may 
lack accuracy 
due to total 
energy intake 

In women, higher 
adherence to the 
Japanese Food 
Guide Spinning Top 
at 55y was 
significantly 
associated with a 
lower risk of ACM 
over 7y f/u.  
 
In men, there was 
no significant 
association between 
adherence to the 
Japanese Food 
Guide Spinning Top 
and the risk of ACM. 
 
Funding: Ministry of 
Education, Science, 
Sports, and Culture 
of Japan 
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reported with 
arithmetic mean 
and 
macronutrients 
with geometric 
mean 

Okada et al, 201874 
 
PCS, Japan Collaborative 
Cohort (JACC) Study 
Japan 
 
Analytic N: 58767 Attrition: 
47% 
 
Sex: 61% female 
Race/ethnicity: NR 
SES: 79% <13 years of 
education, 21% ≥13 years 
of education 
Alcohol intake:  43% 
Current drinker, 3% 
Former Drinker, 51% 
Never Drinker 
 

Dietary pattern(s):  
Adherence [Categorical: score 0-2, score 3, 
score 4, score 5, score 6-7] to Japanese food 
scores based on macronutrient distribution of % 
energy by gender: 
Men: 

 Score 0-2: 59.1% C, 14.9% F, 11.2% P  
 Score 3: 58% C, 16.1% F, 12% P 
 Score 4: 57.4% C, 16.6% F,12.5% P 
 Score 5: 57.1% C, 17.5% F, 13.1% P 
 Score 6-7: 56.1% C, 18.4% F, 13.8% P 

 
Women: 

 Score 0-2: 66.4% C, 17.8% F, 13% P  
 Score 3: 65% C, 19.1% F, 13.7% P 
 Score 4: 63.7% C, 19.9% F, 14.3% P 
 Score 5: 62.7% C, 20.7% F, 14.9% P 
 Score 6-7: 60.9% C, 21.8% F, 15.8% P 

 
Dietary assessment methods: 39-item 
validated FFQ at baseline, mean age: 56.2y 
 
Foods/food groups: Vegetables (spinach or 
garland chrysanthemum, carrots or pumpkin, 
tomatoes, cabbage or head lettuce and Chinese 
cabbage), Japanese Pickles, Fungi, Seaweeds, 
Beans and Bean Products (boiled beans and 
tofu), Fruit, Fish (fresh) 
 
Outcome assessment methods: Ministry of 
Health and Welfare. 

Significant: 
In women, Japanese food scores at 
56y and ACM over 18.9 y f/u: 
• 'Score 0-2', n= 677 deaths, HR: 1 
• ‘Score 3', n=627 deaths, HR: 

0.92, 95% CI: 0.82, 1.03; NS 
• ‘Score 4', n=999 deaths, HR: 

0.99, 95% CI: 0.89, 1.09; NS  
• ‘Score 5', n=1173 deaths), HR: 

0.85, 95% CI: 0.77, 0.94 
• ‘Score 6-7', n=1907 deaths, HR: 

0.82, 95% CI: 0.75, 0.90 
• p-trend<0.001  
 
Non-Significant: 
In men, Japanese food scores at 56y 
and ACM over 18.9 y f/u: 
• 'Score 0-2', n=1186 deaths, HR: 1 
• 'Score 3', n=925 deaths, HR: 

0.96, 95% CI: 0.88, 1.04; NS 
• 'Score 4', n=1090 deaths, HR: 

0.92, 95% CI: 0.84, 1.00; NS 
• 'Score 5', n=1370 deaths, HR: 

0.95, 95% CI: 0.88, 1.03; NS 
• 'Score 6-7', n=1738 deaths, HR: 

0.93, 95% CI: 0.86, 1.01; NS 
• p-trend=0.067 

Key confounders 
accounted for: 
Sex: Design,  
Stratified, Age, 
Race/ethnicity: 
Japanese 
participants, SES: 
Education duration,  
geographic region, 
Alcohol, Physical 
activity: Sports 
habits, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Sleeping 
duration, Hx of HTN,  
Hx of diabetes 
 
Limitations: 
Did not account for 
key confounders: N/A 

 

In women, higher 
adherence to 
Japanese food 
scores at 56y was 
significantly 
associated with 
ACM over ~19 y f/u.  
 
In men, there was 
no significant 
association between 
Japanese food 
scores and ACM 
over ~19 y f/u. 
 
Funding: Ministry of 
Education, Culture, 
Sports, Science and 
Technology of 
Japan 
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Song et al, 2016141 
 
PCS, NHS; HPFS 
United States 
 
Analytic N: 131342 
Attrition: 24% 
Sex: ~65% female 
Race/ethnicity: NR  
SES: NR  
Alcohol intake: ~7.3 g/d  
 

Dietary pattern(s):  
Adherence based on macronutrient distribution 
of % energy by 3 categories of animal or protein 
intake: 
 
‘Animal-protein’ 
≤ 10%: 51.8% C, 30.9% F, 13.5% P 
>12, ≤15%: 43.4% C, 35.8% F, 17.6% P 
>18 %: 35.9% C, 37.7% F, 23.9% P 
 
‘Plant-protein’  
≤3%: 35.2% C, 41.9% F, 19.4% P 
>4, ≤5%: 43.6% C, 34.9% F, 18.2% P 
> 6%: 49.5% C, 30.3% F, 17.8% P 

 
Dietary assessment methods: Up to 152-item 
validated FFQ's at baseline, age ~62y, and 
every 2-4y after 
 
Foods/food groups: ‘Animal’ pattern: major 
sources included processed and unprocessed 
red meat, poultry, dairy products, fish, and egg 
'Plant' pattern: major sources included bread, 
cereals, pasta, nuts, beans, and legumes 
 
Outcome assessment methods: State 
records, National Death Index, next of kin and 
postal system 
 

Significant:  
‘Plant-protein' pattern at 62y and 
ACM up to 32y f/u: 
• ≤3 %, n=6,160 deaths, HR: 1 

referent 
• >3, ≤4%, n=9,661 deaths, HR: 

0.97, 95% CI: 0.94, 1.01 
• >4, ≤5%, n=10,235 deaths, HR: 

0.95, 95% CI: 0.91, 0.99 
• >5%, ≤6%, n=6,602 deaths, HR: 

0.91, 95% CI: 0.86, 0.96 
• >6%, n=3,457deaths, HR: 0.89, 

95% CI: 0.84, 0.96 
• Per-3% increment, HR: 0.90, 95% 

CI: 0.86, 0.95 
• p<0.001  
 
When stratified by those with 
"healthy" vs. "unhealthy" lifestyle, 
higher vs. lower 'plant' protein 
patterns remained associated with 
risk reduction. Among diabetics vs. 
non-diabetics, the inverse association 
between 'plant' protein and ACM 
(P=0.02) was stronger. Substitution of 
plant-protein instead of animal-protein 
[individual substitution of: processed 
red meat, unprocessed red meat, 
poultry, eggs, fish, and dairy]  
associated with lower risk of ACM in 
sub-analyses. 
 
Non-Significant:  
‘Animal-protein' pattern at 62y and 
ACM up to 32y f/u: 
• ≤ 10%, n=3,770 deaths, HR: 1 

referent; 

Key confounders 
accounted for: 
Sex, Age, Alcohol, 
Physical activity, 
Anthropometry: BMI, 
Smoking 
 
Other: Total energy 
intake, Supplement 
use, 
History of HTN, 
glycemic index, 
intake of whole 
grains, total fiber, 
fruits, and 
vegetables, % energy 
from SFA, PUFA, 
MUFA, trans fat 
 
Limitations: 
Did not account for 
key confounders: 
Race/ethnicity, SES 

Higher 'Plant-
protein’ dietary 
pattern adherence 
[categorical or per-
3% increase] at 
~62y was 
significantly 
associated with 
reduced risk of ACM 
over a 32y f/u. 
Higher 'Animal-
protein' dietary 
pattern adherence 
was weakly 
associated with 
ACM, but 
associations were 
not significant. 

Funding: NIH 
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• >10, ≤12%, n=6,151 deaths, HR: 
1.01, 95% CI: 0.97, 1.05; NS 

• >12, ≤15%, n=11,909 deaths, HR: 
1.03, 95% CI: 0.99, 1.07; NS 

• >15, ≤18%, n=8,401 deaths, HR: 
1.03, 95% CI: 0.98, 1.07; NS 

• >18 %, n=5,884  deaths, HR: 
1.03, 95% CI: 0.98, 1.08; NS 

• Per-10% increment, HR: 1.02, 
95% CI: 0.98, 1.05; NS 

• p-trend=0.33 
 

When stratified by those with 
"healthy" vs. "unhealthy" lifestyle, 
higher vs. lower 'animal' protein 
patterns was also associated with risk 
reduction (P=0.46; p-interaction 
<0.001). Among diabetics vs. non-
diabetics, the positive association 
between 'animal' protein and ACM 
(P=0.06) was stronger 
 

Tognon et al, 201196 
 
PCS, Gerontological and 
Geriatric Population 
Studies in Gothenburg 
Sweden 
 
Analytic N: 1037 Attrition: 
19% 
 
Sex: 52.1% female 
Race/ethnicity: NR 
SES: Education >6y: 31%; 
Married at 70y: 62% 
Alcohol intake:  6g/d 

Dietary pattern(s):  
modified MDS [modified MDS (Tognon, 2011) 
and modified MDS alternative MDS [alternative 
MDS (Tognon, 2011) by mean % energy: 
46.6% C, 36.2% F, and 15% P 
 
Dietary assessment methods: Validated diet 
history at baseline, age 70y 
 
Foods/food groups:  
Modified MDS Positive components: Vegetables 
and Potatoes, Legumes and Nuts and Seeds, 
Fruit and Fresh Juices, Whole Grain Cereals, 
Fish and Fish Products, MUFA+PUFA/SFA, 
Alcohol; Negative components: Meat, Meat 

Significant: 
Modified MDS at 70y and ACM over 
~38y f/u  
• Continuous, HR: 0.93, 95% CI: 

0.89, 0.98; 
• Categorical, highest 4 levels vs. 

the others, HR: 0. 82, 95% CI: 
0.67, 0.99. 

   
Alternative mMDS at 70y and ACM 
over ~38y f/u:  
• Continuous, HR: 0.97, 95% CI: 

0.92, 1.02;  
• categorical, highest 4 levels vs. 

the others, HR: 0. 94, 95% CI: 

Key confounders 
accounted for: 
Sex, Age, SES: 
Marital status; 
Education, Alcohol, 
Physical activity, 
Anthropometry: BMI; 
WC, Smoking 
 
Other: Total energy 
intake 
 
Limitations: 

Adherence to 
modified MDS 
indices at 70y were 
associated with 
lower risk of ACM 
over ~38y f/y, with 
sensitivity analyses 
confirming 
robustness of 
results.  
 
Funding: Swedish 
Council on Working 
Life and Social 
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 Products, and Eggs, Dairy Products;  
 
alternative mMDS Positive components: 
Vegetables and Potatoes, Legumes and Nuts 
and Seeds, Fruit and Fresh Juices, Cereals, 
Fish and Fish Products, MUFA/SFA; Negative 
components: Meat, Meat Products, and Eggs, 
Dairy Products 
 
Outcome assessment methods: 
National death registration system 

0.79, 1.11. 
   
Sensitivity analyses yielded similar 
results after exclusions for early 
death; exclusion of MDS components 
item-by-item; Replacing total alcohol 
with red wine, HR: 0.92, 95% CI: 
0.87; 0.97; Adjusting for weight 
change HR: 0.95, 95% CI: 0.93, 0.97; 
waist circumference change HR: 0.98, 
95% CI: 0.97, 1.00; baseline 
biomarkers (BP, glucose, cholesterol, 
triglycerides) categorical HR=0.85, 
95% CI: 0.70; 1.04; activities of daily 
living. 
 
Non-Significant: NA 
 

Did not account for 
key confounders: 
Race/ethnicity 

Research [FAS] 
EpiLife Centre 

Waijers et al, 2006127 
 
PCS, European 
Prospective Investigation 
into Cancer and Nutrition 
(EPIC)-Elderly project 
Netherlands 
 
Analytic N: 5427 Attrition: 
15% 
 
Sex: 100% female 
Race/ethnicity: NR 
SES: Education: ~33.3% 
None or primary school, 
~25.7% Technical school, 
~29.7% Secondary school, 
~10.3% University degree 
Alcohol intake: mean 7.3 g 

Dietary pattern(s): 
Adherence to three dietary patterns based on 
the following macronutrient distributions: 

'Mediterranean-like':  
T1: 46% C, 36.7% F, 15.9% P 
T2: 45.6% C, 35.1% F, 16.5% P 
T3: 45.2% C, 33.8% F, 16.2% P 

'Traditional Dutch dinner': 
T1: 49.7% C, 33.5% F, 15.4% P 
T2: 46.0% C, 35.2% F, 16.4% P 
T3: 41.2% C, 36.9% F, 16.9% P 

'Healthy Traditional':  
T1: 43.7% C, 36.2% F, 15.1% P 
T2: 45.8% C, 35.5% F, 16.3% P 
T3: 47.4% C, 33.9% F, 17.3% P 

Significant: 
'Healthy Traditional' 
T3 vs. T1: Mortality Ratio: 1.25, 95% 
CI: 0.52, 0.95 

Non-significant: 

'Mediterranean-like':  
T2 vs. T1: Mortality Ratio: 0.91 NS 
T3 vs. T1: Mortality Ratio: 0.84 NS 
 
'Traditional Dutch Dinner 
T2 vs. T1: Mortality Ratio: 1.00 NS 
T3 vs. T1: Mortality Ratio: 1.25 NS 
 
'Healthy Traditional' 
T2 vs. T1: Mortality Ratio: 0.81 NS 

Key confounders 
accounted for: 
Sex, Age; 
Race/ethnicity: 100% 
Dutch; SES: 
Education; Physical 
activity; 
Anthropometry: BMI;  
waist-to-hip ratio; 
Alcohol: Part of 
dietary pattern; 
Smoking 

Limitations: 
• Did not account 

for key 
confounders: N/A 

• Small number of 
total deaths in the 

Greater adherence 
(T3 vs. T1) to the 
'Healthy Traditional' 
dietary pattern was 
significantly 
associated with 
ACM. No significant 
associations 
between either the 
'Mediterranean-like' 
or 'Traditional Dutch 
dinner' dietary 
patterns and ACM at 
mean 8.2 y f/u. 
 
Funding: Quality of 
Life and 
Management of 
Living resources 
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Dietary assessment methods: 178-item 
validated semi quantitative FFQ at baseline 
 
Foods/food groups: g/d of Potatoes, 
Vegetables, Legumes, Fruit, Dairy products, 
Pasta, rice, and other grains 

Outcome assessment methods: Data on vital 
status, including emigration or death were 
obtained through the National Population 
Database. 

study (n=277); 
food groups 
selected for 
analyses may not 
optimally 
represent dietary 
choices of Dutch 
persons 

Program of the 
European 
Commission 

Wakai et al, 2014153 
 
PCS, Japan Collaborative 
Cohort (JACC) 
Japan 
 
 
Analytic N: 58672 Attrition: 
32% 
 
Sex: 61% female 
Race/ethnicity: NR (All 
Japanese) 
Alcohol intake:  ~82% 
men, ~25% women 
current/former drinkers 
 

Dietary pattern(s): 
Macronutrient distribution based on % E by 
quintiles of energy-adjusted fat intake: 
Women: 
Q1: 72% C, 14% F, 12% P  
Q2: 67% C, 18% F, 14% P  
Q3: 63% C, 20% F, 15% P  
Q4: 60% C, 23% F, 16% P  
Q5: 54% C, 27% F, 18% P 
 
Men: 
Q1: 64% C, 11% F, 10% P  
Q2: 62% C, 14% F, 12% P  
Q3: 59% C, 16% F, 13% P  
Q4: 58% C, 19% F, 14% P  
Q5: 53% C, 23% F, 16% P  
 
Dietary assessment methods: 40-item, 
validated FFQ; collected at baseline, mean age: 
56y 
 
Foods/food groups: Vegetable and fruit 
intakes in g/d 
 

Significant:  
In women, ACM over 21y f/u 
• Q1, n=1284 deaths, HR: 1 ref 
• Q2, n=1139 deaths: HR: 1.03, 

95% CI: 0.94, 1.11; 
• Q3, n=1076 deaths: HR: 1.00, 

95% CI: 0.92, 1.09; 
• Q4, n= 918 deaths: HR: 0.88, 

95% CI: 0.81, 0.96; 
• Q5, n=948 deaths: HR: 0.94, 95% 

CI: 0.86, 1.03; 
• p-trend=0.028 
 
Non-significant:  
In men, ACM over 21y f/u 
• Q1, n=1178 deaths, HR: 1  ref 
• Q2, n=1188 deaths: HR: 1.03, 

95% CI: 0.95, 1.12; 
• Q3, n=1238 deaths: HR: 1.02, 

95% CI: 0.94, 1.10; 
• Q4, n=1236 deaths: HR: 0.98, 

95% CI: 0.90, 1.07; 
• Q5, n=1451 deaths: HR: 1.07, 

95% CI: 0.98, 1.17; 
• p-trend=0.31 

 

Key confounders 
accounted for: 
Sex; Age; SES; 
Alcohol; Physical 
activity; 
Anthropometry; 
Smoking 
 
Limitations: 
• Did not account 

for key 
confounders: 
Race/ethnicity 

• Nutrient residual 
models used for 
energy-
adjustment 

• Critical risk of 
bias due to 
missing data for 
exposure and 
outcome  

Diets based on the 
second highest vs. 
lowest quintile of 
energy-adjusted fat 
intake at age ~56y 
(Q4: 60% C, 23% F, 
16% P vs. Q1: 72% 
C, 14% F, 12% P) 
was associated with 
lower ACM in 
women over 21 y of 
f/u. 

Macronutrient 
distribution of the 
diet (based on 
energy-adjusted 
intake) at age ~56y 
was not associated 
with ACM in men 
over 21 y of f/u. 
 
Funding: Ministry of 
Education, Science, 
Sports and Culture 
of Japan, National 
Cancer Center 
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Outcome assessment methods: Vital 
statistics records; follow-up occurred over 21y, 
at baseline 1988 to 2009 

Results for men and women were 
similar when analyses were run with 
energy-adjusted carbohydrate and 
protein 

Research and 
Development Fund 

Zazpe et al, 2014128 
 
PCS, Seguimiento 
Universidad de Navarra 
(SUN) 
Spain 
 
Analytic N: 16008 Attrition: 
25% 
 
Sex: ~41.7% female 
Race/ethnicity: NR (all 
Spainards) 
SES: Years of university 
education: mean ~5.2 y 
Alcohol intake: mean ~ 6.5 
g/d   
 

Dietary pattern(s): 
Adherence to three dietary patterns based on 
the following macronutrient distributions: 
'Western' 
T1: 44.4% C, 34.4% F, 18.9% P 
T3: 42.5% C, 38.4% F, 17.3% P 
 
'Mediterranean' 
T1: 43.2% C, 37.3% F, 17.2% P 
T3: 43.8% C, 35.5% F, 18.8% P 
 
'Alcoholic Beverages' 
T1: 45.6% C, 36.7% F, 17.3% P 
T3: 41.0% C, 36.1% F, 18.2% P 
 
Dietary assessment methods: 136-item 
validated FFQ at baseline, mean age: 38.1y 
 
Foods/food groups: Intakes based on red 
meat, processed meats, potatoes, processed 
meals, fast food, full-fat dairy products, sauces, 
commercial bakery, eggs, sugar-sweetened 
sodas, refined grains, and sugary products, low-
fat dairy products, vegetables, fish and seafood, 
fruits, olive oil, poultry, whole-wheat bread, nuts, 
juices, and legumes, alcohol (ie, wine, beer, and 
other alcoholic beverages). Western': rich in red 
and processed meat, potatoes, and fast food; 
‘Mediterranean': rich in vegetables, fish and 
seafood, fruits, and olive oil; Alcoholic 
beverages: ‘alcohol’ 
 

Significant: 
'Mediterranean' dietary pattern and 
ACM: 
• T1, n=56 deaths, HR: 1 ref 
• T3, n=44 deaths, HR: 0.53, 95% 

CI: 0.34, 0.84; p-trend=0.01 
 

Non-significant: 
'Western' dietary pattern: 
• T1, n=62 deaths, HR: 1 ref: 
• T2, n=46 deaths, HR: 0.94, 95% 

CI: 0.61, 1.44 
• T3, n=40 deaths, HR: 0.79, 95% 

CI: 0.45, 1.38 
• p-trend=0.40 
'Mediterranean' dietary pattern: 
• T1, n=56 deaths, HR: 1  ref: 
• T2, n=48 deaths, HR: 0.72, 95% 

CI: 0.48, 1.08 
'Alcoholic beverage' dietary pattern: 
• T1, n=39 deaths, HR: 1  ref: 
• T2, n=47 deaths, HR: 0.99, 95% 

CI: 0.64, 1.56 
• T3, n=62 deaths, HR: 0.78, 95% 

CI: 0.48, 1.27 
• p-trend=0.27 

Key confounders 
accounted for: 
Sex; Age; 
Race/ethnicity: All 
Spaniards; SES: 
Education; Alcohol; 
Physical activity; 
Anthropometry: BMI; 
Smoking 
 
Limitations: 
Did not account for 
key confounders: N/A 

The 'Mediterranean' 
dietary pattern [T3: 
43.8% C, 35.5% F, 
18.8% P vs. T1: 
43.2% C, 37.3% F, 
17.2% P] was 
significantly 
associated with 
ACM at ~7y f/u. 
 
No significant 
associations were 
observed for the 
'Western' and 
'Alcoholic Beverage' 
dietary patterns and 
ACM over ~7y f/u. 
 
Funding: Instituto 
de Salud Carlos III; 
Ministerio de 
Sanidad, Política 
Social e Igualdad; 
Navarra Regional 
Government; 
University of 
Navarra 
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Characteristics 
 

Intervention/Exposure and Outcomesxiii Results Confounding and 
Study Limitations 

Summary of 
findings 

Outcome assessment methods: Over 85% of 
deaths were reported to the project team by 
participants’ relatives, work associates, and 
postal authorities. For those lost to f/u, the 
National Death Index was checked regularly to 
identify deceased cohort members. 
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Table 8. Risk of bias for randomized controlled trials examining dietary patterns and all-cause mortalityxiv,xv 
Article Randomization Deviations from 

intended 
interventions – effect 

of assignment 

Deviations from 
intended 

interventions– per-
protocol 

Missing 
outcome data 

Outcome 
measurement 

Selection of the 
reported result 

Estruch et al, 20181 Low Low Low Low Low Low 
 

                                            
xiv A detailed description of the methodology used for assessing risk of bias is available on the NESR website: https://nesr.usda.gov/2020-dietary-
guidelines-advisory-committee-systematic-reviews and in Part C of the following reference: Dietary Guidelines Advisory Committee. 2020. Scientific Report 
of the 2020 Dietary Guidelines Advisory Committee: Advisory Report to the Secretary of Agriculture and the Secretary of Health and Human Services. U.S. 
Department of Agriculture, Agricultural Research Service, Washington, DC. 
xv Possible ratings of low, some concerns, or high determined using the "Cochrane Risk-of-bias 2.0" (RoB 2.0) (August 2016 version)” (Higgins JPT, 
Sterne JAC, Savović J, Page MJ, Hróbjartsson A, Boutron I, Reeves B, Eldridge S. A revised tool for assessing risk of bias in randomized trials In: 
Chandler J, McKenzie J, Boutron I, Welch V (editors). Cochrane Methods. Cochrane Database of Systematic Reviews 2016, Issue 10 (Suppl 1). 
dx.doi.org/10.1002/14651858.CD201601.) 

https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
https://www.riskofbias.info/welcome/rob-2-0-tool
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Table 9. Risk of bias for observational studies examining dietary patterns and all-cause mortalityxvi  
 Confounding Selection of 

participants 
Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Abe et al, 20202 Moderate Moderate Low Serious Moderate Low Moderate 
Akbaraly et al, 20113 Moderate Serious Moderate Serious Serious Low Serious 
Al Rifai et al, 20184 Serious Serious Moderate Serious Moderate Low Moderate 
Anderson et al., 2011112 Serious Moderate Low Moderate Moderate Low Moderate 
Atkins et al, 20145 Moderate Serious Low Serious Moderate Low Moderate 
Atkins et al, 2016113 Moderate Serious Low Serious Moderate Low Moderate 
Baden et al, 20196 Moderate Serious Low Moderate Moderate Low Moderate 
Bamia et al, 2007114 Moderate Serious Low Moderate Moderate Low Moderate 
Behrens et al, 20137 Moderate Serious Low Serious Serious Low Moderate 
Bellavia et al, 20168 Serious Serious Low Serious Moderate Low Moderate 
Biesbroek et al, 20179 Serious Serious Low Serious Serious Low Moderate 
Bittoni, 201510 Serious Moderate Low Serious Serious Low Moderate 
Bo et al, 201611 Moderate Serious Low Serious Moderate Low Moderate 
Boggs et al, 201512 Moderate Serious Low Serious Moderate Low Moderate 
Bonaccio et al, 201813 Serious Serious Low Serious Serious Low Moderate 
Bongard et al, 201614 Serious Moderate Moderate Serious Moderate Low Moderate 
Booth et al, 201615 Serious Serious Low Serious Serious Low Moderate 
Brown et al, 201616 2016 Serious Serious Low Serious Serious Low Moderate 
Brunner et al, 2008115 Serious Serious Low Serious Moderate Low Moderate 
Buckland et al, 201117 Serious Serious Low Moderate Moderate Low Moderate 
Cardenas-Fuentes et al, 201918 Serious Serious Moderate Serious Moderate Low Moderate 
Chan et al, 201919 Moderate Serious Low Serious Moderate Low Moderate 

                                            
xvi Possible ratings of low, moderate, serious, critical, or no information determined using the "Risk of Bias for Nutrition Observational Studies" tool (RoB-
NObs) (Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines Advisory Committee: Advisory Report to the 
Secretary of Agriculture and the Secretary of Health and Human Services. U.S. Department of Agriculture, Agricultural Research Service, Washington, 
DC.) 
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 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Chang-Claude et al, 2005132 Moderate Serious Moderate Serious Moderate Low Moderate 
Cheng et al, 201820 Moderate Serious Low Serious Moderate Low Moderate 
Chrysohoou et al, 201621 Critical Critical Critical No information Low Moderate Moderate 
Cuenca-Garcia et al, 201422 Serious Serious Low Serious Moderate Low Moderate 
Dai et al, 201623 Serious Serious Low Serious Moderate Low Moderate 
Drake et al, 201324 Serious Serious Low Serious Moderate Low Moderate 
Ford et al, 201425 Serious Moderate Low Serious Serious Low Moderate 
Ford et al, 201226 Serious Moderate Low Serious Serious Low Moderate 
Ford et al, 201127 Serious Serious Low Serious Moderate Low Moderate 
Fresan et al, 201928 Moderate Serious Low Serious Serious Low Moderate 
George et al, 201429 Moderate Serious Low Moderate Moderate Low Moderate 
Granic et al, 2013116 Serious Serious Moderate Moderate Serious Low Moderate 
Hamer et al, 2010117 Serious Serious Low Moderate Moderate Low Moderate 
Harmon et al, 201530 Moderate Serious Low Serious Moderate Low Moderate 
Hashemian et al, 201931 Serious Serious Low Serious Moderate Low Moderate 
Haveman-Nies et al, 200232 Serious Moderate Moderate Moderate Serious Low Moderate 
Heidemann et al, 2008118 Serious Serious Low Low Moderate Low Moderate 
Heroux et al, 2010133 Serious Serious Moderate Serious Critical Low Moderate 
Hodge et al, 201134 Serious Serious Low Serious Moderate Low Moderate 
Hodge et al, 201833 Serious Moderate Low Serious Moderate Low Moderate 
Hoffmann et al, 2005119 Moderate Moderate Moderate Serious Serious Low Moderate 
Hsiao et al, 2013120 Serious Serious Low Serious Moderate Low Moderate 
Hu et al, 202035 Serious Serious Low Moderate Moderate Low Moderate 
Hulsegge et al, 201636 Moderate Moderate Low Serious Low Low Moderate 
Kaluza et al, 201938 Moderate Serious Low Serious Moderate Low Moderate 
Kaluza et al, 2009 37 Serious Serious Moderate Serious Moderate Low Moderate 
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 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Kant et al, 200041 Moderate Moderate Low Moderate Moderate Low Moderate 
Kant et al, 200439  Serious Moderate Moderate Serious Moderate Low Moderate 
Kant et al, 200940 Moderate Moderate Low Moderate Serious Low Moderate 
Kappeler et al, 201342 Moderate Serious Moderate Serious Moderate Low Serious 
Key et al, 2009134 Critical Serious Serious Moderate Serious Low Moderate 
Kim et al, 201345 Moderate Serious Low Serious Moderate Low Moderate 
Kim et al, 201844 Moderate Serious Moderate Serious Moderate Low Serious 
Kim et al, 2019 AHA43 Serious Serious Low Serious Serious Low Moderate 
Kim et al, 2019 PHN135 Moderate Serious Moderate Serious Moderate Low Moderate 
Knoops et al, 200446 Serious Moderate Low Moderate Serious Low Moderate 
Knoops et al, 200647 Serious Serious Low Moderate Serious Low Moderate 
Krieger et al, 2018121 Moderate Serious Moderate Serious Low Low Moderate 
Kurotani et al, 201648 Moderate Serious Low Serious Serious Low Moderate 
Kurotani et al, 201949 Serious Serious Moderate Moderate Moderate Low Moderate 
Lagiou et al, 200650 Serious Serious Low Serious Serious Low Moderate 
Lasheras et al, 2000 51 Serious Serious Low Serious Serious Low Serious 
Lassale et al, 201652 Moderate Moderate Low Moderate Moderate Low Moderate 
Lim et al, 201853 Serious Moderate Low Serious Moderate Low Moderate 
Limongi et al, 2017 54 Serious Serious Moderate Serious Serious Low Low 
Liu et al, 201955 Serious Moderate Low Serious Moderate Low Moderate 
Loprinzi et al, 2018 56 Moderate Serious Low Serious Serious Low Moderate 
Mai et al, 200557 Moderate Moderate Low Moderate Moderate Low Moderate 
Martinez-Gomez et al, 201358 Moderate Serious Low Moderate Moderate Low Moderate 
Martinez-Gonzalez et al, 2015122 Serious Serious Low Moderate Serious Low Moderate 
Martinez-Gonzalez et al, 201259 Serious Serious Low Serious Serious Low Moderate 
Martinez-Gonzalez et al, 201460 Serious Serious Low Moderate Moderate Low Moderate 
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 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Masala et al, 2007123 Serious Serious Low Moderate Serious Low Moderate 
McCullough et al, 201161 Moderate Serious Low Moderate Moderate Low Moderate 
McNaughton et al, 2012 62 Serious Moderate Low Moderate Moderate Low Moderate 
Menotti et al, 201764 Critical Serious Moderate Serious Moderate Low Moderate 
Menotti et al, 2012124 Critical Serious Moderate Serious Moderate Low Moderate 
Menotti et al, 2014130 Critical Serious Moderate Serious Moderate Low Moderate 
Menotti et al, 2016125  Critical Serious Moderate Serious Low Low Moderate 
Menotti et al, 2012 63 Serious Serious Low Serious Serious Low Moderate 
Meyer et al, 2011136 Moderate Moderate Moderate Serious Moderate Low Moderate 
Michels & Wolk, 200265 Serious Moderate Low Moderate Serious Low Moderate 
Mihrshahi et al, 2017137 Moderate Moderate Serious Serious Moderate Low Moderate 
Mitrou et al, 200766 Moderate Serious Low Moderate Moderate Low Moderate 
Mokhtari et al, 201967 Moderate Serious Low Serious Moderate Low Moderate 
Muller et al, 201668 Serious Moderate Low Moderate Serious Low Moderate 
Mursu et al, 201369 Moderate Serious Low Low Moderate Low Moderate 
Nakamura et al, 200970 Serious Serious Moderate Serious Serious Low Moderate 
Nanri et al, 2017126 Serious Serious Low Serious Moderate Low Moderate 
Neelakantan et al, 201871 Moderate Serious Low Serious Moderate Low Moderate 
Nilsson et al, 201272 Serious Moderate Moderate Moderate Moderate Low Serious 
Oba et al, 200973 Serious Serious Low Serious Moderate Low Moderate 
Odegaard et al, 2014131  Moderate Serious  Low Serious Moderate Low Moderate 
Okada et al, 201874 Moderate Serious Low Serious Serious Low Moderate 
Olsen et al, 201175 Serious Serious Low Serious Moderate Low Moderate 
Orlich et al, 2013138 Moderate Serious Serious Serious Moderate Low Serious 
Osler et al, 200176 Serious Serious Low Serious Moderate Low Moderate 
Panizza et al, 201877 Moderate Serious Low Serious Moderate Low Moderate 
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 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Park et al, 2016 Mayo79 Moderate Serious Low Serious Moderate Low Moderate 
Park et al, 2016 IJO78 Moderate Serious Low Serious Moderate Low Moderate 
Prinelli et al, 201580 Serious Serious Moderate Moderate Serious Low Moderate 
Reedy et al, 201481 Moderate Serious Low Serious Moderate Low Moderate 
Rico-Campa et al, 2019139 Moderate Moderate Moderate Serious Moderate Low Moderate 
Roswall et al, 201582 Serious Serious Low Serious Serious Low Moderate 
Schnabel et al, 2019140 Serious Serious Low Serious Moderate Low Moderate 
Seymour et al, 200383 Serious Serious Low Serious Moderate Low Moderate 
Shah et al, 201884 Serious Serious Low Serious Moderate Low Moderate 
Shahar et al, 200985 Serious Serious Serious Serious Moderate Low Moderate 
Shivappa et al, 201786 Moderate Moderate Low Serious Moderate Low Moderate 
Shvetsov et al, 201687 Moderate Serious Low Serious Moderate Low Moderate 
Sijtsma, 201588 Moderate Serious Low Moderate Moderate Low Moderate 
Sjogren et al, 201089 Moderate Serious Low Serious Moderate Low Moderate 
Song et al, 2016141 Serious Serious Moderate Serious Moderate Low Moderate 
Sotos-Prieto et al, 201790 Moderate Serious Low Serious Moderate Low Moderate 
Stefler et al, 201791 Serious Serious Low Moderate Serious Low Moderate 
Struijk et al, 201492 Serious Serious Low Serious Serious Low Serious 
Thorpe et al, 201393 Critical Moderate Moderate Serious Low Low Serious 
Tognon et al, 201196 Moderate Moderate Low Serious Serious Low Moderate 
Tognon et al, 201295 Moderate Serious Moderate Serious Moderate Low Moderate 
Tognon et al, 201494 Moderate Moderate Low Serious Moderate Low Moderate 
Tong et al, 201697 Moderate Moderate Low Moderate Moderate Low Moderate 
Trichopoulou et al, 200398 Moderate Serious Low Serious Serious Low Moderate 
Trichopoulou et al, 200599 Moderate Serious Low Serious Moderate Low Moderate 
Trichopoulou et al, 2009100 Moderate Serious Low Serious Serious Low Moderate 
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 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

van Dam et al, 2008101 Serious Serious Low Serious Moderate Low Moderate 
van den Brandt, 2011102 Serious Serious Low Serious Serious Low Serious 
van Lee et al, 2016103 Moderate Serious Low Serious Serious Low Moderate 
Voortman et al, 2017104 Moderate Serious Serious Serious Moderate Low Moderate 
Vormund et al, 2015105 Serious Moderate Low Serious Serious Low Moderate 
Wahlqvist et al, 2005106 Critical Serious Moderate Moderate Serious Critical Serious 
Waijers et al, 2006127 Serious Serious Low Serious Moderate Low Moderate 
Warensjo Lemming et al, 
2018107 

Serious Serious Low Serious Moderate Low Moderate 

Whalen et al, 2017108 Moderate Moderate Low Serious Serious Low Moderate 
Yu et al, 2015109 Moderate Serious Low Serious Serious Low Moderate 
Zaslavsky et al, 2017110 Moderate Serious Moderate Serious Serious Low Moderate 
Zaslavsky et al, 2018111 Moderate Serious Low Serious Moderate Low Moderate 
Zazpe et al, 2014128 Moderate Serious Low Serious Low Low Moderate 
Zhao et al, 2019129 Moderate Serious Low Serious Moderate Low Moderate 
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Table 10. Risk of bias for observational studies examining diets based on macronutrient distribution and all-cause 
mortalityxvii  

 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Anderson et al, 2011112 Serious Moderate Low Moderate Moderate Low Moderate 
Bazelmans et al, 2006142 Critical Serious Moderate Serious Moderate Low Moderate 
Brunner et al, 2008115 Serious Serious Low Serious Moderate Low Moderate 
Cheng et al, 201820 Moderate Serious Low Serious Moderate Low Moderate 
Dai et al, 201623 Serious Serious Low Serious Moderate Low Moderate 
Diehr & Beresford, 2003143 Moderate Serious Moderate Serious Moderate Low Moderate 
Fresan et al, 201928 Moderate Serious Low Serious Serious Low Moderate 
Fung et al, 2010144 Serious Serious Moderate Moderate Moderate Low Moderate 
Hernandez-Alonso et al, 
2016145 

Serious Serious Moderate Moderate Moderate Low Moderate 

Hodge et al, 201134 Serious Serious Low Serious Moderate Low Moderate 
Hoffmann et al, 2005119 Moderate Moderate Moderate Serious Serious Low Moderate 
Kant et al, 200041 Moderate Moderate Low Moderate Moderate Low Moderate 
Kelemen et al, 2005146 Moderate Serious Low Serious Moderate Low Moderate 
Kim et al, 201943 Serious Serious Low Serious Serious Low Moderate 
Leosdottir, 2004147 Moderate Serious Low Serious Moderate Low Moderate 
Leosdottir, 2005148 Moderate Serious Low Serious Moderate Low Moderate 
Martinez-Gonzalez et al, 
201460 

Serious Serious Low Moderate Moderate Low Moderate 

Mazidi et al, 2019149 Serious Serious Serious Serious Moderate Low Low 
Nagata et al, 2012150 Moderate Moderate Moderate Serious Moderate Low Moderate 
Nakamura et al, 2014151 Serious Serious Moderate Serious Serious Low Moderate 

                                            
xvii Possible ratings of low, moderate, serious, critical, or no information determined using the "Risk of Bias for Nutrition Observational Studies" tool (RoB-
NObs) (Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines Advisory Committee: Advisory Report to the 
Secretary of Agriculture and the Secretary of Health and Human Services. U.S. Department of Agriculture, Agricultural Research Service, Washington, 
DC.) 
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 Confounding Selection of 
participants 

Classification 
of exposures 

Deviations 
from intended 

exposures 

Missing 
data 

Outcome 
measurement 

Selection of the 
reported result 

Nilsson et al, 2012152 Moderate Serious Moderate Serious Serious Low Moderate 
Oba et al, 200973 Serious Serious Low Serious Moderate Low Moderate 
Okada et al, 201874 Moderate Serious Low Serious Serious Low Moderate 
Song et al, 2016141 Serious Serious Moderate Serious Moderate Low Moderate 
Tognon et al, 201196 Moderate Moderate Low Serious Serious Low Moderate 
Waijers et al, 2006127 Serious Serious Low Serious Moderate Low Moderate 
Wakai et al, 2014153 Moderate Serious Moderate Serious Critical Low Moderate 
Zazpe et al, 2014128 Moderate Serious Low Serious Low Low Moderate 
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METHODOLOGY  

The NESR team used its rigorous, protocol-driven methodology to support the 2020 
Dietary Guidelines Advisory Committee in conducting this systematic review. 
NESR’s systematic review methodology involves: 

• Developing a protocol, 
• Searching for and selecting studies, 
• Extracting data from and assessing the risk of bias of each included study, 
• Synthesizing the evidence, 
• Developing conclusion statements, 
• Grading the evidence underlying the conclusion statements, and  
• Recommending future research.  

A detailed description of the methodology used in conducting this systematic review is 
available on the NESR website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-
committee-systematic-reviews, and can be found in the 2020 Dietary Guidelines Advisory 
Committee Report, Part C: Methodology.xviii This systematic review was peer reviewed by 
Federal scientists, and information about the peer review process can also be found in the 
Committee’s Report, Part C. Methodology. Additional information about this systematic 
review, including a description of and rationale for any modifications made to the protocol 
can be found in the 2020 Dietary Guidelines Advisory Committee Report, Chapter 8. 
Dietary Patterns. 
Below are details of the final protocol for the systematic review described herein, including 
the: 

• Analytic framework  
• Literature search and screening plan 
• Literature search and screening results  

 

ANALYTIC FRAMEWORK 

The analytic framework (Figure 1) illustrates the overall scope of the systematic review, 
including the population, the interventions and/or exposures, comparators, and outcomes 
of interest. It also includes definitions of key terms and identifies key confounders and 
other factors to be considered in the systematic review. The inclusion and exclusion criteria 
that follow provide additional information about how parts of the analytic framework were 
defined and operationalized for the review.  

                                            
xviii Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines 
Advisory Committee: Advisory Report to the Secretary of Agriculture and the Secretary of Health and 
Human Services. U.S. Department of Agriculture, Agricultural Research Service, Washington, DC. 

https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
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Figure 1: Analytic framework  

  

 
LITERATURE SEARCH AND SCREENING PLAN 

Inclusion and exclusion criteria 
This table provides the inclusion and exclusion criteria for the systematic review. The 
inclusion and exclusion criteria are a set of characteristics used to determine which 
articles identified in the literature search were included in or excluded from the 
systematic review.  
 

  



235 

Table 11. Inclusion and exclusion criteria 

Category Inclusion Criteria Exclusion Criteria 

Study design • Randomized controlled trials 

• Non-randomized controlled trials, including
quasi-experimental and controlled before and
after studies

• Prospective cohort studies

• Retrospective cohort studies

• Nested case-control studies

• Uncontrolled trials

• Case-control studies

• Cross-sectional studies

• Uncontrolled before-and-after studies

• Narrative reviews

• Systematic reviews

• Meta-analyses

Intervention/ 
exposure 

• Studies that examine consumption of and/or
adherence to a

1. Dietary pattern [i.e., the quantities,
proportions, variety, or combination of different
foods, drinks, and nutrients (when available) in
diets, and the frequency with which they are
habitually consumed] including, at a minimum,
a description of the foods and beverages in the
pattern

o Dietary patterns may be measured or
derived using a variety of approaches, such
as adherence to a priori patterns
(indices/scores), data driven patterns
(factor or cluster analysis), reduced rank
regression, or other methods, including
clinical trials

and/or 
2. Diet based on macronutrient distribution
outside of the acceptable macronutrient
distribution range (AMDR)xix,xx

o include the macronutrient distribution of
carbohydrate, fat, and protein of the diet,
and

o include at least one macronutrient outside
of the AMDR 

• Studies that

1a. do not provide a description of the
dietary pattern, which at minimum, must
include the foods and beverages in the
pattern (i.e., studies that examine a labeled
dietary patterns, but do not describe the
foods and beverages consumed)

2a. Examine consumption of and/or 
adherence to a diet based on macronutrient 
proportion in which all macronutrients are 
within the AMDR. 

2b. Do not describe the entire macronutrient 
distribution of the diet (i.e., studies that only 
examine a single macronutrient in relation to 
outcomes) 

xix Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, 
Cholesterol, Protein, and Amino Acids. Washington (DC): The National Academies Press; 2002. 
xx Macronutrient percent of energy outside of the AMDR are as follows:  

• Carbohydrate for all age groups: <45 or >65 percent of energy;
• Protein for children, 1-3y: <5 or >20 percent of energy, Protein for children, 4-18y: <10 or >30

percent of energy, Protein for adults, age 19y and older: <10 or >35 percent of energy;
• Fat for children, 1-3y: <30 or >40 percent of energy, Fat for children, 4-18y: <25 or >35 percent

of energy, Fat for adults, age 19y and older: <20 or >35 percent of energy.
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Category Inclusion Criteria Exclusion Criteria 

Comparator • Dietary patterns described by foods and
beverages consumed:

o Consumption of and/or adherence to a
different dietary pattern

o Different levels of consumption of and/or
adherence to a dietary pattern

• Diets described by macronutrient distribution

o Different macronutrient distribution of
carbohydrate, fat, and protein

N/A 

Outcomes Studies that report ACM (i.e., total mortality): the 
total number of deaths from all causes during a 
specific time-period 

Studies that only report cause-specific mortality 
(total number of deaths from a specific disease, 
such as cardiovascular disease or cancer) 

Date of 
publication 

January 2000 – October 2019 Articles published prior to January 2000 or 
after October 2019 

Publication 
status 

Articles that have been peer-reviewed Articles that have not been peer-reviewed and 
are not published in peer-reviewed journals, 
including unpublished data, manuscripts, pre-
prints, reports, abstracts, and conference 
proceedings 

Language of 
publication 

Articles published in English Articles published in languages other than 
English 

Countryxxi Studies conducted in countries ranked as high or 
higher human development 

Studies conducted in countries ranked as 
medium or lower human development 

Study 
participants 

• Human participants

• Males

• Females

• Non-human participants (i.e., animals)

• Women during pregnancy and lactation

xxiThe Human Development classification was based on the Human Development Index (HDI) ranking 
from the year the study intervention occurred or data were collected (UN Development Program. HDI 
1990-2017 HDRO calculations based on data from UNDESA (2017a), UNESCO Institute for Statistics 
(2018), United Nations Statistics Division (2018b), World Bank (2018b), Barro and Lee (2016) and IMF 
(2018). Available from: http://hdr.undp.org/en/data). If the study did not report the year in which the 
intervention occurred or data were collected, the HDI classification for the year of publication was 
applied. HDI values are available from 1980, and then from 1990 to present. If a study was conducted 
prior to 1990, the HDI classification from 1990 was applied. If a study was conducted in 2018 or 2019, 
the most current HDI classification was applied. When a country was not included in the HDI ranking, 
the current country classification from the World Bank was used instead (The World Bank. World Bank 
country and lending groups. Available from: 
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-country-and-lending-groups). 

http://hdr.undp.org/en/data
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Category Inclusion Criteria Exclusion Criteria 

Age of study 
participants 

• Age at intervention or exposure:

o Children and adolescents (ages 2-18
years)

o Adults (ages 19-64 years)
o Older adults (ages 65 years and older)

• Age at outcome:

o Children and adolescents (ages 2-18
years)

o Adults (ages 19-64 years)
o Older adults (ages 65 years and older)

• Age at intervention or exposure:

o Infants and toddlers (birth to 24
months)

• Age at outcome:

o Infants and toddlers (birth to 24
months)

Health status of 
study participants 

• Studies that enroll participants
who are healthy and/or at risk for
chronic disease, including those
with obesity

• Studies that enroll some
participants diagnosed with a
disease

• Studies that exclusively enroll participants
diagnosed with a disease or hospitalized with
illness or injury. (For this criterion, studies that
exclusively enroll subjects with obesity will be
included.)

Electronic databases and search terms 
PubMed 

• Provider: U.S. National Library of Medicine
• Date(s) Searched: October 4, 2019
• Date range searched: January 1, 2000-October 4, 2019
• Search Terms:

#1 - dietary pattern* OR diet pattern* OR eating pattern* OR food pattern* OR diet 
quality* OR eating habit* OR dietary habit* OR diet habit* OR food habit* OR 
beverage habit* OR "Feeding Behavior"[Mesh:NoExp] OR dietary profile* OR food 
profile* OR diet profile* OR eating profile* OR dietary guideline* OR dietary 
recommendation* OR dietary intake* OR eating style* OR "Diet, 
Mediterranean"[Mesh] OR Mediterranean Diet*[tiab] OR "Dietary Approaches To 
Stop Hypertension"[Mesh] OR Dietary Approaches To Stop Hypertension Diet* OR 
DASH diet* OR "Diet, Gluten-Free"[Mesh] OR Gluten Free diet* OR prudent diet* 
OR "Diet, Paleolithic"[Mesh] OR Paleolithic Diet* OR "Diet, Vegetarian"[Mesh] OR 
vegetarian diet*[tiab] OR vegan diet* OR "Diet, Healthy"[Mesh] OR plant based 
diet* OR "Diet, Western"[Mesh] OR western diet* OR "Diet, Carbohydrate-
Restricted"[Mesh] OR low-carbohydrate diet* OR high carbohydrate diet* OR 
Ketogenic Diet* OR Nordic Diet* OR "Diet, Fat-Restricted"[Mesh] OR "Diet, High-
Fat"[Mesh] OR "Diet, High-Protein"[Mesh] OR high protein diet*[tiab] OR protein 
intake* OR high‐fat diet* OR low fat diet* OR "Diet, Protein-Restricted"[Mesh] OR 
low protein diet* OR "Diet, Sodium-Restricted"[Mesh] OR low-sodium diet* OR low 
salt diet* OR (("Dietary Proteins"[Mesh] OR dietary protein*[tiab] OR "Dietary 
Carbohydrates"[Mesh] OR dietary carbohydrate*[tiab] OR "Dietary Fats"[Mesh] OR 
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dietary fat*[tiab] OR hypocaloric OR hypo-caloric) AND (diet[tiab] OR diets[tiab] OR 
consumption[tiab] OR intake[tiab] OR supplement*[tiab])) OR ((“Guideline 
Adherence"[Mesh] OR guideline adherence*)AND (diet[tiab] OR dietary[tiab] OR 
food[tiab] OR beverage*[tiab] OR nutrition*[tiab])) OR diet score* OR diet quality 
score* OR diet quality index* OR kidmed OR diet index* OR dietary index* OR food 
score* OR MedDietScore OR healthy eating index[tiab] OR ((pattern[tiab] OR 
patterns[tiab] OR consumption[tiab] OR habit*[tiab]) AND (“Diet"[Mesh:NoExp] OR 
diet[tiab] OR diets[tiab] OR dietary[tiab] OR "Food"[Mesh] OR food[tiab] OR 
foods[tiab] OR "Beverages"[Mesh] OR beverage[tiab] OR beverages[tiab])) 
#2 - "Mortality"[Mesh] OR "mortality" [Subheading] OR mortality [tiab]  
 
#3 - (#1 AND #2)  

 
#4 - (#1 AND #2) NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND 
"Humans"[Mesh])) NOT (editorial[ptyp] OR comment[ptyp] OR news[ptyp] OR 
letter[ptyp] OR review[ptyp] OR systematic review[ptyp] OR systematic review[ti] 
OR meta-analysis[ptyp] OR meta-analysis[ti] OR meta-analyses[ti] OR retracted 
publication[ptyp] OR retraction of publication[ptyp] OR retraction of publication[tiab] 
OR retraction notice[ti])  Filters: Publication date from 2000/01/01 to 2019/10/04; 
English 

Cochrane Central Register of Controlled Trials (CENTRAL) 
• Provider: John Wiley & Sons  
• Date(s) searched: October 4, 2019 
• Date range searched:  January 1, 2000-October 4, 2019 
• Search Terms:  
#1 - "dietary pattern*" OR "diet pattern*" OR "eating pattern*" OR "food pattern*" 
OR "diet quality*" OR "eating habit*" OR "dietary habit*" OR "diet habit*" OR "food 
habit*" OR "beverage habit*" OR [mh ^"Feeding Behavior"] OR "feeding behavior*" 
OR "dietary profile*" OR "food profile*" OR "diet profile*" OR "eating profile*" OR 
"dietary guideline*" OR "dietary recommendation*" OR "dietary intake*" OR "eating 
style*" OR [mh "Diet, Mediterranean"] OR "Mediterranean Diet*" OR [mh "Dietary 
Approaches To Stop Hypertension"] OR "Dietary Approaches To Stop 
Hypertension Diet*" OR "DASH diet*" OR [mh "Diet, Gluten-Free"] OR "Gluten Free 
diet*" OR "prudent diet*" OR [mh "Diet, Paleolithic"] OR "Paleolithic Diet*" OR [mh 
"Diet, Vegetarian"] OR "vegetarian diet*" OR "vegan diet*" OR [mh "Diet, Healthy"] 
OR "healthy diet" OR "plant based diet*" OR [mh "Diet, Western"] OR "western 
diet*" OR [mh "Diet, Carbohydrate-Restricted"] OR "low-carbohydrate diet*" OR 
"high carbohydrate diet*" OR "Ketogenic Diet*" OR "Nordic Diet*" OR [mh "Diet, 
Fat-Restricted"] OR [mh "Diet, High-Fat"] OR [mh "Diet, High-Protein"] OR "high 
protein diet*" OR "protein intake*" OR "high-fat diet*" OR "low fat diet*" OR [mh 
"Diet, Protein-Restricted"] OR "low protein diet*" OR [mh "Diet, Sodium-Restricted"] 
OR "low-sodium diet*" OR "low salt diet*" 
#2 - (([mh "Dietary Proteins"] OR "dietary protein*" OR [mh "Dietary 
Carbohydrates"] OR "dietary carbohydrate*" OR [mh "Dietary Fats"] OR "dietary 
fat*" OR hypocaloric OR hypo-caloric) NEAR/6 (diet OR diets OR consumption OR 
intake OR supplement*))   
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#3 - (([mh "Guideline Adherence"] OR guideline adherence*) NEAR/6 (diet OR 
dietary OR food OR beverage* OR nutrition*))   
#4 - ("diet score*" OR "diet quality score*" OR "diet quality index*" OR kidmed OR 
"diet index*" OR "dietary index*" OR "food score*" OR MedDietScore OR "healthy 
eating index*"):ti,ab,kw   
#5 - ((pattern OR patterns OR consumption OR habit*) NEAR/6 ([mh ^"Diet"] OR 
diet OR diets OR dietary OR [mh "Food"] OR food OR foods OR [mh "Beverages"] 
OR beverage OR beverages))   
#6 - #1 OR #2 OR #3 OR #4 OR #5   
#7 - [mh Mortality] OR [mh /MO]   
#8 - (mortality):ti,ab,kw   
#9 - #7 OR #8   
#10 - #6 AND #9" with Publication Year from 2000 to 2019, in Trials (Word 
variations have been searched) 

Embase   
• Provider: Elsevier  
• Date(s) searched: October 4, 2019 
• Date range searched: January 1, 2000-October 4, 2019 
• Search Terms:  
#1- 'feeding behavior'/de OR 'mediterranean diet'/exp OR 'dash diet'/exp OR 'gluten 
free diet'/exp OR 'paleolithic diet'/de OR 'vegetarian diet'/exp OR 'healthy diet'/exp 
OR 'western diet'/de OR 'low carbohydrate diet'/exp OR 'low fat diet'/de OR 'lipid 
diet'/exp OR 'protein diet'/exp OR 'protein restriction'/exp OR 'sodium 
restriction'/exp 
#2 - 'dietary pattern*':ab,ti OR 'diet pattern*':ab,ti OR 'eating pattern*':ab,ti OR 'food 
pattern*':ab,ti OR 'diet quality*':ab,ti OR 'eating habit*':ab,ti OR 'dietary habit*':ab,ti 
OR 'diet habit*':ab,ti OR 'food habit*':ab,ti OR 'beverage habit*':ab,ti OR 'feeding 
behavior*':ab,ti OR 'dietary profile*':ab,ti OR 'food profile*':ab,ti OR 'diet 
profile*':ab,ti OR 'eating profile*':ab,ti OR 'dietary guideline*':ab,ti OR 'dietary 
recommendation*':ab,ti OR 'dietary intake*':ab,ti OR 'eating style*':ab,ti OR 
'mediterranean diet*':ab,ti OR 'dietary approaches to stop hypertension diet*':ab,ti 
OR 'dash diet*':ab,ti OR 'gluten free diet*':ab,ti OR 'prudent diet*':ab,ti OR 
'paleolithic diet*':ab,ti OR 'vegetarian diet*':ab,ti OR 'vegan diet*':ab,ti OR 'healthy 
diet':ab,ti OR 'plant based diet*':ab,ti OR 'western diet*':ab,ti OR 'low-carbohydrate 
diet*':ab,ti OR 'high carbohydrate diet*':ab,ti OR 'ketogenic diet*':ab,ti OR 'nordic 
diet*':ab,ti OR 'high protein diet*':ab,ti OR 'protein intake*':ab,ti OR 'high‐fat 
diet*':ab,ti OR 'low fat diet*':ab,ti OR 'low protein diet*':ab,ti OR 'low-sodium 
diet*':ab,ti OR 'low salt diet*':ab,ti 
#3 - (('dietary protein*' OR 'dietary carbohydrate*' OR 'dietary fat*' OR hypocaloric 
OR 'hypo caloric') NEAR/6 (diet OR diets OR consumption OR intake OR 
supplement*)):ab,ti 
#4 - ('guideline adherence*' NEAR/6 (diet OR dietary OR food OR beverage* OR 
nutrition*)):ab,ti 
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#5 - 'diet score*':ab,ti OR 'diet quality score*':ab,ti OR 'diet quality index*':ab,ti OR 
kidmed:ab,ti OR 'diet index*':ab,ti OR 'dietary index*':ab,ti OR 'food score*':ab,ti OR 
meddietscore:ab,ti OR 'healthy eating index*':ab,ti 

#6 - ((pattern OR patterns OR consumption OR habit*) NEAR/6 (diet OR diets OR 
dietary OR food OR foods OR beverage OR beverages)):ab,ti 
#7 - #1 OR #2 OR #3 OR #4 OR #5 OR #6 
#8 - 'mortality'/exp 
#9 - mortality:ab,ti 
#10 - #8 OR #9 
#11 - #7 AND #10 
#12 - #7 AND #10 AND ([article]/lim OR [article in press]/lim) AND [humans]/lim 
AND [english]/lim AND [2000-2019]/py NOT ([conference abstract]/lim OR 
[conference review]/lim OR [conference paper]/lim OR [editorial]/lim OR 
[erratum]/lim OR [letter]/lim OR [note]/lim OR [review]/lim OR [systematic 
review]/lim OR [meta analysis]/lim) 

LITERATURE SEARCH AND SCREENING RESULTS 

The flow chart (Figure 2) below illustrates the literature search and screening results 
for articles examining this systematic review question. The results of the electronic 
database searches, after removal of duplicates, were screened independently by two 
NESR analysts using a step-wise process by reviewing titles, abstracts, and full-texts 
to determine which articles met the inclusion criteria. Refer to Table 10 for the 
rationale for exclusion for each excluded full-text article. A manual search was done to 
find articles that were not identified when searching the electronic databases; all 
manually identified articles are also screened to determine whether they meet criteria 
for inclusion.  
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Figure 2: Flow chart of literature search and screening results  

 



    

242  

Excluded articles 
The table below lists the articles excluded after full-text screening for this systematic review question. At least one reason for 
exclusion is provided for each article, which may not reflect all possible reasons. Information about articles excluded after title 
and abstract screening is available upon request. 

Table 12. Articles excluded after full text screening with rationale for exclusion  

 Citation Rationale 

1 [Unavailable].  Correction: The impact of dietary habits and metabolic risk factors on cardiovascular and diabetes mortality in countries 
of the Middle East and North Africa in 2010: a comparative risk assessment analysis. BMJ Open.  2019. 9:e006385corr1 
https://www.ncbi.nlm.nih.gov/pubmed/31048450 

Study design, 
Publication Status 

2 [Unavailable].  Dietary alpha-Linolenic Acid, Marine omega-3 Fatty Acids, and Mortality in a Population With High Fish Consumption: 
Findings From the PREvencion con DIeta MEDiterranea (PREDIMED) Study. J Am Heart Assoc.  2016. 5:#pages# 
https://www.ncbi.nlm.nih.gov/pubmed/26873691 

Study Design, 
Intervention/Exposure, 
Publication Status 

3 [Unavailable].  Erratum for Juanola-Falgarona et al. Dietary intake of vitamin K is inversely associated with mortality risk. J Nutr 
2014;144:743-50. J Nutr.  2016. 146:653 https://www.ncbi.nlm.nih.gov/pubmed/26933059 

Study Design, 
Intervention/Exposure, 
Publication Status 

4 [Unavailable].  Vegetarian diets aid longevity, reduce risk of ACM. But results are more significant in men than women. Further research 
is needed to determine why. Duke Med Health News.  2013. 19:4-5 https://www.ncbi.nlm.nih.gov/pubmed/23984452 

Study design, 
Publication Status 

5 Abrahams,  Z, McHiza,  Z, Steyn,  NP.  Diet and mortality rates in Sub-Saharan Africa: stages in the nutrition transition. BMC Public 
Health.  2011. 11:801 https://www.ncbi.nlm.nih.gov/pubmed/21995618 

Intervention/Exposure, 
Outcome 

6 Abu-Saad,  K, Novikov,  I, Gimpelevitz,  I, Benderly,  M, Alpert,  G, Goldbourt,  U, Kalter-Leibovici,  O.  Micronutrient intake and 
adherence to DASH diet are associated with incident major adverse cardiovascular events and ACM in a bi-ethnic population. European 
heart journal.  2017. 38:1120â€� https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01468739/full 

Study design, 
Publication Status 

7 Afshin,  A, Micha,  R, Khatibzadeh,  S, Fahimi,  S, Shi,  P, Powles,  J, Singh,  G, Yakoob,  MY, Abdollahi,  M, Al-Hooti,  S, Farzadfar,  F, 
Houshiar-Rad,  A, Hwalla,  N, Koksal,  E, Musaiger,  A, Pekcan,  G, Sibai,  AM, Zaghloul,  S, Danaei,  G, Ezzati,  M, Mozaffarian,  D.  
The impact of dietary habits and metabolic risk factors on cardiovascular and diabetes mortality in countries of the Middle East and 
North Africa in 2010: a comparative risk assessment analysis. BMJ Open.  2015. 5:e006385 
https://www.ncbi.nlm.nih.gov/pubmed/25995236 

Outcome, Country 

8 Agarwal,  E, Ferguson,  M, Banks,  M, Vivanti,  A, Batterham,  M, Bauer,  J, Capra,  S, Isenring,  E.  Malnutrition, poor food intake, and 
adverse healthcare outcomes in non-critically ill obese acute care hospital patients. Clin Nutr.  2019. 38:759-766 
https://www.ncbi.nlm.nih.gov/pubmed/29559233 

Intervention/Exposure, 
Health Status 
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 Citation Rationale 

9 Ahmed,  HM, Blaha,  MJ, Nasir,  K, Jones,  SR, Rivera,  JJ, Agatston,  A, Blankstein,  R, Wong,  ND, Lakoski,  S, Budoff,  MJ, Burke,  
GL, Sibley,  CT, Ouyang,  P, Blumenthal,  RS.  Low-risk lifestyle, coronary calcium, cardiovascular events, and mortality: results from 
MESA. Am J Epidemiol.  2013. 178:12-21 https://www.ncbi.nlm.nih.gov/pubmed/23733562 

Intervention/Exposure 

10 Aigner,  A, Becher,  H, Jacobs,  S, Wilkens,  LR, Boushey,  CJ, Le Marchand,  L, Haiman,  CA, Maskarinec,  G.  Low diet quality and 
the risk of stroke mortality: the multiethnic cohort study. Eur J Clin Nutr.  2018. 72:1035-1045 
https://www.ncbi.nlm.nih.gov/pubmed/29426930 

Outcome  

11 Akbaraly,  T, Sabia,  S, Hagger-Johnson,  G, Tabak,  AG, Shipley,  MJ, Jokela,  M, Brunner,  EJ, Hamer,  M, Batty,  GD, Singh-Manoux,  
A, Kivimaki,  M.  Does overall diet in midlife predict future aging phenotypes? A cohort study. Am J Med.  2013. 126:411-419.e3 
https://www.ncbi.nlm.nih.gov/pubmed/23582933 

Outcome 

12 Akinyemiju,  T, Moore,  JX, Pisu,  M, Lakoski,  SG, Shikany,  J, Goodman,  M, Judd,  SE.  A prospective study of dietary patterns and 
cancer mortality among Blacks and Whites in the REGARDS cohort. Int J Cancer.  2016. 139:2221-31 
https://www.ncbi.nlm.nih.gov/pubmed/27459634 

Outcome  

13 Alberti,  A, Fruttini,  D, Fidanza,  F.  The Mediterranean Adequacy Index: further confirming results of validity. Nutr Metab Cardiovasc 
Dis.  2009. 19:61-6 https://www.ncbi.nlm.nih.gov/pubmed/18337072 

Study Design, 
Outcome 

14 Allan,  GM, Ivers,  N, Sharma,  AM.  Diets for weight loss and prevention of negative health outcomes. Can Fam Physician.  2011. 
57:894-5 https://www.ncbi.nlm.nih.gov/pubmed/21841109 

Study Design 

15 Alshahrani,  SM, Fraser,  GE, Sabate,  J, Knutsen,  R, Shavlik,  D, Mashchak,  A, Lloren,  JI, Orlich,  MJ.  Red and Processed Meat and 
Mortality in a Low Meat Intake Population. Nutrients.  2019. 11:#pages# https://www.ncbi.nlm.nih.gov/pubmed/30875776 

Intervention/Exposure 

16 Alvarez-Alvarez,  I, Zazpe,  I, Perez de Rojas,  J, Bes-Rastrollo,  M, Ruiz-Canela,  M, Fernandez-Montero,  A, Hidalgo-Santamaria,  M, 
Martinez-Gonzalez,  MA.  Mediterranean diet, physical activity and their combined effect on ACM: The Seguimiento Universidad de 
Navarra (SUN) cohort. Prev Med.  2018. 106:45-52 https://www.ncbi.nlm.nih.gov/pubmed/28964855 

Intervention/Exposure 

17 Amrock,  SM, Weitzman,  M.  Multiple biomarkers for mortality prediction in peripheral arterial disease. Vasc Med.  2016. 21:105-12 
https://www.ncbi.nlm.nih.gov/pubmed/26762418 

Study Design, 
Intervention/Exposure 

18 Appleby,  PN, Crowe,  FL, Bradbury,  KE, Travis,  RC, Key,  TJ.  Mortality in vegetarians and comparable nonvegetarians in the United 
Kingdom. Am J Clin Nutr.  2016. 103:218-30 https://www.ncbi.nlm.nih.gov/pubmed/26657045 

Intervention/Exposure 

19 Appleby,  PN, Key,  TJ, Thorogood,  M, Burr,  ML, Mann,  J.  Mortality in British vegetarians. Public Health Nutr.  2002. 5:29-36 
https://www.ncbi.nlm.nih.gov/pubmed/12001975 

Intervention/Exposure 

20 Argos,  M, Melkonian,  S, Parvez,  F, Rakibuz-Zaman,  M, Ahmed,  A, Chen,  Y, Ahsan,  H.  A population-based prospective study of 
energy-providing nutrients in relation to all-cause cancer mortality and cancers of digestive organs mortality. Int J Cancer.  2013. 
133:2422-8 https://www.ncbi.nlm.nih.gov/pubmed/23650102 

Country 



    

244  

 Citation Rationale 

21 Argyridou,  S, Zaccardi,  F, Davies,  MJ, Khunti,  K, Yates,  T.  Relevance of physical function in the association of red and processed 
meat intake with all-cause, cardiovascular, and cancer mortality. Nutr Metab Cardiovasc Dis.  2019. #volume#:#pages# 
https://www.ncbi.nlm.nih.gov/pubmed/31377183 

Intervention/Exposure 

22 Asadi,  Z, Shafiee,  M, Sadabadi,  F, Heidari-Bakavoli,  A, Moohebati,  M, Khorrami,  MS, Darroudi,  S, Heidari,  S, Hoori,  T, Tayefi,  M, 
Mohammadi,  F, Esmaeily,  H, Safarian,  M, Ghayour-Mobarhan,  M, Ferns,  GA.  Association of dietary patterns and risk of 
cardiovascular disease events in the MASHAD cohort study. J Hum Nutr Diet.  2019. #volume#:#pages# 
https://www.ncbi.nlm.nih.gov/pubmed/31332855 

Outcome 

23 Awuor,  L, Melles,  S.  The influence of environmental and health indicators on premature mortality: An empirical analysis of the City of 
Toronto's 140 neighborhoods. Health Place.  2019. 58:102155 https://www.ncbi.nlm.nih.gov/pubmed/31252289 

Intervention/Exposure 

24 Baer,  HJ, Glynn,  RJ, Hu,  FB, Hankinson,  SE, Willett,  WC, Colditz,  GA, Stampfer,  M, Rosner,  B.  Risk factors for mortality in the 
nurses' health study: a competing risks analysis. Am J Epidemiol.  2011. 173:319-29 https://www.ncbi.nlm.nih.gov/pubmed/21135028 

Intervention/Exposure 

25 Banegas,  JR, LeÃ³n-MuÃ±oz,  LM, Guallar-CastillÃ³n,  P, Graciani,  A, RodrÃguez-Artalejo,  F.  Self-reported adherence to 
nonpharmacological treatment and association with mortality over 6 years: Population-based study in older persons with 
hypercholesterolemia. Journal of the American Geriatrics Society.  2009. 57:2287-2292 
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L355759201. http://dx.doi.org/10.1111/j.1532-
5415.2009.02556.x 

Intervention/Exposure 

26 Barrington,  WE, White,  E.  Mortality outcomes associated with intake of fast-food items and sugar-sweetened drinks among older 
adults in the Vitamins and Lifestyle (VITAL) study. Public Health Nutr.  2016. 19:3319-3326 
https://www.ncbi.nlm.nih.gov/pubmed/27338763 

Intervention/Exposure 

27 Bates,  CJ, Hamer,  M, Mishra,  GD.  A study of relationships between bone-related vitamins and minerals, related risk markers, and 
subsequent mortality in older British people: the National Diet and Nutrition Survey of People Aged 65 Years and Over. Osteoporos Int.  
2012. 23:457-66 https://www.ncbi.nlm.nih.gov/pubmed/21380638 

Intervention/Exposure 

28 Bathrellou,  E, Kontogianni,  MD, Chrysanthopoulou,  E, Georgousopoulou,  E, Chrysohoou,  C, Pitsavos,  C, Panagiotakos,  D.  
Adherence to a DASH-style diet and cardiovascular disease risk: The 10-year follow-up of the ATTICA study. Nutr Health.  2019. 
25:225-230 https://www.ncbi.nlm.nih.gov/pubmed/31319758 

Outcome 

29 Beddhu,  S, Chen,  X, Wei,  G, Raj,  D, Raphael,  KL, Boucher,  R, Chonchol,  MB, Murtaugh,  MA, Greene,  T.  Associations of Protein-
Energy Wasting Syndrome Criteria With Body Composition and Mortality in the General and Moderate Chronic Kidney Disease 
Populations in the United States. Kidney Int Rep.  2017. 2:390-399 https://www.ncbi.nlm.nih.gov/pubmed/28840197 

Intervention/Exposure 

30 Belanger,  M, Poirier,  M, Jbilou,  J, Scarborough,  P.  Modelling the impact of compliance with dietary recommendations on cancer and 
cardiovascular disease mortality in Canada. Public Health.  2014. 128:222-30 https://www.ncbi.nlm.nih.gov/pubmed/24612957 

Study Design, 
Intervention/Exposure, 
Outcome 
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 Citation Rationale 

31 Bell,  GA, Kantor,  ED, Lampe,  JW, Kristal,  AR, Heckbert,  SR, White,  E.  Intake of long-chain omega-3 fatty acids from diet and 
supplements in relation to mortality. Am J Epidemiol.  2014. 179:710-20 https://www.ncbi.nlm.nih.gov/pubmed/24496442 

Intervention/Exposure 

32 Bellavia,  A, Stilling,  F, Wolk,  A.  High red meat intake and all-cause cardiovascular and cancer mortality: is the risk modified by fruit 
and vegetable intake?. Am J Clin Nutr.  2016. 104:1137-1143 https://www.ncbi.nlm.nih.gov/pubmed/27557655 

Intervention/Exposure 

33 Berard,  E, Bongard,  V, Haas,  B, Dallongeville,  J, Moitry,  M, Cottel,  D, Ruidavets,  JB, Ferrieres,  J.  Score of adherence to 2016 
European cardiovascular prevention guidelines is an independent determinant of cardiovascular and ACM in a French general 
population. European heart journal.  2017. 38:1064â€� https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01468665/full 

Study Design, 
Intervention/Exposure, 
Publication Status  

34 Berard,  E, Bongard,  V, Haas,  B, Dallongeville,  J, Moitry,  M, Cottel,  D, Ruidavets,  JB, Ferrieres,  J.  Score of Adherence to 2016 
European Cardiovascular Prevention Guidelines Predicts Cardiovascular and ACM in the General Population. Can J Cardiol.  2017. 
33:1298-1304 https://www.ncbi.nlm.nih.gov/pubmed/28866076 

Intervention/Exposure 

35 Beydoun,  MA, Beydoun,  HA, Mode,  N, Dore,  GA, Canas,  JA, Eid,  SM, Zonderman,  AB.  Racial disparities in adult all-cause and 
cause-specific mortality among us adults: mediating and moderating factors. BMC Public Health.  2016. 16:1113 
https://www.ncbi.nlm.nih.gov/pubmed/27770781 

Intervention/Exposure 

36 Beydoun,  HA, Huang,  S, Beydoun,  MA, Hossain,  S, Zonderman,  AB.  Mediating-Moderating Effect of Allostatic Load on the 
Association between Dietary Approaches to Stop Hypertension Diet and All-Cause and Cause-Specific Mortality: 2001-2010 National 
Health and Nutrition Examination Surveys. Nutrients.  2019. 11:#pages# https://www.ncbi.nlm.nih.gov/pubmed/31569527 

Intervention/Exposure 

37 Biesbroek,  S, Bueno-de-Mesquita,  HB, Peeters,  PH, Verschuren,  WM, van der Schouw,  YT, Kramer,  GF, Tyszler,  M, Temme,  EH.  
Reducing our environmental footprint and improving our health: greenhouse gas emission and land use of usual diet and mortality in 
EPIC-NL: a prospective cohort study. Environ Health.  2014. 13:27 https://www.ncbi.nlm.nih.gov/pubmed/24708803 

Intervention/Exposure 

38 Bihan,  H, Backholer,  K, Peeters,  A, Stevenson,  CE, Shaw,  JE, Magliano,  DJ.  Socioeconomic Position and Premature Mortality in 
the AusDiab Cohort of Australian Adults. Am J Public Health.  2016. 106:470-7 https://www.ncbi.nlm.nih.gov/pubmed/26794164 

Intervention/Exposure 

39 Bjorck,  L, Rosengren,  A, Winkvist,  A, Capewell,  S, Adiels,  M, Bandosz,  P, Critchley,  J, Boman,  K, Guzman-Castillo,  M, O'Flaherty,  
M, Johansson,  I.  Changes in Dietary Fat Intake and Projections for Coronary Heart Disease Mortality in Sweden: A Simulation Study. 
PLoS One.  2016. 11:e0160474 https://www.ncbi.nlm.nih.gov/pubmed/27490257 

Study Design, 
Intervention/Exposure, 
Outcome 

40 Bjorkman,  MP, Suominen,  MH, Pitkala,  KH, Finne-Soveri,  HU, Tilvis,  RS.  Porvoo sarcopenia and nutrition trial: effects of protein 
supplementation on functional performance in home-dwelling sarcopenic older people - study protocol for a randomized controlled trial. 
Trials.  2013. 14:387 https://www.ncbi.nlm.nih.gov/pubmed/24225081 

Study Design 

41 Blekkenhorst,  LC, Lewis,  JR, Bondonno,  CP, Sim,  M, Devine,  A, Zhu,  K, Lim,  WH, Woodman,  RJ, Beilin,  LJ, Thompson,  PL, 
Prince,  RL, Hodgson,  JM.  Vegetable diversity in relation with subclinical atherosclerosis and 15-year atherosclerotic vascular disease 
deaths in older adult women. Eur J Nutr.  2019. #volume#:#pages# https://www.ncbi.nlm.nih.gov/pubmed/30656478 

Intervention/Exposure, 
Outcome 
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 Citation Rationale 

42 Bonaccio,  M, Di Castelnuovo,  A, Bonanni,  A, Costanzo,  S, De Lucia,  F, Pounis,  G, Zito,  F, Donati,  MB, de Gaetano,  G, Iacoviello,  
L.  Adherence to a Mediterranean diet is associated with a better health-related quality of life: a possible role of high dietary antioxidant 
content. BMJ Open.  2013. 3:#pages# https://www.ncbi.nlm.nih.gov/pubmed/23943771 

Study Design, 
Outcome 

43 Bonaccio,  M, Di Castelnuovo,  A, Costanzo,  S, De Curtis,  A, Persichillo,  M, Cerletti,  C, Donati,  MB, de Gaetano,  G, Iacoviello,  L.  
Impact of combined healthy lifestyle factors on survival in an adult general population and in high-risk groups: prospective results from 
the Moli-sani Study. J Intern Med.  2019. #volume#:#pages# https://www.ncbi.nlm.nih.gov/pubmed/30993789 

Intervention/Exposure 

44 Bonaccio,  M, Di Castelnuovo,  A, Costanzo,  S, Persichillo,  M, De Curtis,  A, Cerletti,  C, Donati,  MB, de Gaetano,  G, Iacoviello,  L.  
Interaction between Mediterranean diet and statins on mortality risk in patients with cardiovascular disease: Findings from the Moli-sani 
Study. Int J Cardiol.  2019. 276:248-254 https://www.ncbi.nlm.nih.gov/pubmed/30527993 

Health Status 

45 Bonaccio,  M, Di Castelnuovo,  A, Costanzo,  S, Persichillo,  M, De Curtis,  A, Donati,  MB, de Gaetano,  G, Iacoviello,  L.  Adherence to 
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