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Lay Abstract
As diet changes are related to chronic diseases and malnutrition, it is necessary to
estimate and compare diet trends around the world. Three projects were conducted. First,
intakes from published studies investigating trends in macronutrients and fowdsie
19502019 in 47 countries were combined. We found that carbohydrate intake decreased,
and fat intake increased in Asia, while the opposite occurred in North America. In
Europe, fat consumption decreased, while carbohydrate imadkenchangedSecomnl,
we investigatedhe change in food intakes over §Bars in  low-, middle, and high
income countries in the international PURE prospective cohort study, observing generally
modest changes. Leimcome countries had increases in mi&ultry, fish, am fruit
intake Vegetable consumption decreased in most regions. Third, compared to diet
directly measured from participants, we found that diet cleegjénated from national
supply datavere comparable tpopulation changes in macronutrients, but not energy

intake.
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Abstract
Background: Comprehensive assessments of diet trends are warranted as changes have
implications for norcommunicable diseases and malnutrition. This thesis aimed to
estimate and compaokanges in energy, macronutrients, and foods, over thedamg

(19502019) and short term (202022).

Methods: A systematic review and megaalysis examined changes in energy,
macronutrients, and foods per decade from 18&IP by geographic and ioime regions
using linear mixeeeffects models. Isixteenlow-, middle, and highincome countries
participating in the Prospective Urban Rural Epidemiology (PURE) Study, changes in
foods were assessed (200022) using mixegffect models. In a small mettiological
project, we used correlation coefficients to compare trends in food supply data to dietary

changes collected using individdalel diet assessments.

Results: Findings from the systematic review and matalysis show a pattern of
decreased chohydrate and increased fat intake Asia; the opposite was found in North
America. In Europe, fat consumption decreased, but little change was found in
carbohydrate intake. By the end of the covered time period (in the 2000s), fruit,
vegetable, nut, @hlegume intakes were below recommended intakes in most regions. In
the PURE cohort, dietary changes were modest. IAeame countries, milk, chicken,
fish, and fruitintakesincreasedwith little change toregetable intake. Fruit decreased in

high- and middleincome countries, and vegetables decreased in most regions. Food
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supply data overestimated individdalel intakes, especially in highttcome countries.
Diet changes estimated from supply data cpoaded with changes from individual

level assessments for macronutrients, but not energy intake.

Conclusiors: Based on our systematic review, consumption of fruits and vegetables,
nuts, and legumes remain below recommendations in most world regionsiriginmil
PURE, consumption of fruits and vegetables has not impriovexbst regionsn recent
years (i.e., 2002022). This work helps to identify targets for nutritional policies and

interventions in different world regions.
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Chapter 1

Introduction

Background

Over the past few decades, changes to dietary patterns have occurred glopaitbi)eh

with several changes in socioeconomic development, increased efficiency in modern
trade systems, use of fertilizers and pesticides, food industry marketing, food processing,
increased supply at lower prices, and public health polici€$. (Thereare limited prior
systematic assessments of trends in energy, macronutrient, and foodimtiKerent
countries around the world-@. The investigation aliet patterns and distributions over
time, as well as heterogeneity in these patterrsolytry andregion, is warranted.

Dietary changes have important implications for malnutrition and its consequences,
including prevention of premature mortality and morbidity, wasting, stunting, anemia,
cognitive impairment, infectious diseases, and reducedanic productivity (5). The
World Health Organizatiorecognizes that malnutrition can present as undernutrition,
inadequate micronutrient consumption, and as overweight and obesity (5). Malnutrition is
common globallyasall countries experience at léasme form of malnutrition, of which
59% have high levels of two forms and 28%vehigh levels of all three, with increasing
burden in low and middleincome countries, especially in Africa (Bliet is alsca
potentiallymodifiable risk factor for cardiovascular and metabolic diseases, and about
onefifth of adult mortality is linked to poor diet {B). Moreover, nonitoring nutritional

changes is essential to assess if dietary intakes align with nutritional guidelireserA b
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understanding of changes in food intake over time can help track and plan public health
nutrition initiatives and policies.

Sources of data for monitoring dietary trends

Three main sources of dietary datm be used when examining national tremdsuding
supplylevel, householdevel, and individualevel data. Each source of dietary data has
its merits, depending on research objectives. Suleplyl dietary data is the most

common (8). SuppHevel dietary data is calculated based on the tptahtity of food
produced and imported in a country minus the food exported, fed to animals, or not
available for human consumption, divided by the population sig. (@/hile supply

level data represent a crude estimate of food istakis a lowcostmethod with high
accessibility to study trends in food availability in almost all countries worldwide (8).
However, supphtevel estimategprovide data about average availability per person, not
the actual amount of food consumed per person (10). As la @sapared to other

dietary assessmentsnitay overestimate intale as it does not consider factors such as
food wasted, unequal access to food (e.g., across seasonal variations or socioeconomic
levels), weight loss during cooking, and practices sgdatarimming (1611).

Moreover, supphtevel data for lowand middleincome countriesnaybe less reliable as
the national input data is often poor quality (12). HouseleMdl dietary data capture
information on household food availability, typically calculating the proportion of total
income spent on various food items during a specific period (13). Houdekeldlietary
assessments are not designed to measure individual intake, but rather broader household

expenditures and apparent food intak®)(
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There are welkstablished tools for collecting dietary data at the indivitiyel,
including 24hour dietary recall, diet records, and food frequency questionnaires. For the
24-hour dietary recall, a trained interviewer asks participants to recall and report all foods
and beverages consumed over the preceding 24 houtgl(1Bhediet record method
relies on participants to sakcord food consumptidior a specific perioaf time,
typically three to seven days (13). The food frequency questionnaire (FFQ) uses a
detailed checklist of foods to captuhefrequency and quantityf food consumed over a
period ranging from one week to one year-{#3. For monitoring dietary changes,
individuatlevel dietary assessments are typically collected through repeaseaigmal
studies, and less frequently in letegm prospective cat studies. In higheincome
countries, repeat crosctional national nutrition surveys are commonly conducted,
providing invaluable data on changes in actual food consumption. However, many
countries, particularly loweincome countries, do not havestresources to conduct
repeat individualevel nutrition surveys. As a result, most prior investigations of global
dietary trends rely in part or fully on food supply estimates, which may not be reflective
of actual individualevel consumption (@.2).
Thesis rationale and objectives
This thesis aims to provide comprehensomgitudinalanalyss ofenergy,
macronutriers, and food intakes around the world usttega frommultiple dietary
assessment methods, including sugplel data, repeat crosedional studies, and

prospective cohort studies. Our objectives are:
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1. To conduct a systematic review and raatelysis to estimate energy,
macronutrient, and food trends around the world from 192018using
individuaklevel dietary assessments (Chaer

2. To assess dietary changes from 22022 using the Prospective Urban Rural
Epidemiology (PURE) cohort study, a large international population of various
low-, middle,, and highincome countries from seven geographic regions: North
America and Europe,dsith America, the Middle East, South Asia, China,
Southeast Asia, and Africa (Chap8r

3. To compardietary trends from individudevel dietary assessments (Cha@er
to supplylevel estimates from 1961 to 2011 in 18 countries in Asia, Europe, and
the United States. Considering that many leieome countries rely on supply
level data when crafting policies and recommendations, it is important to assess
the degree of error between supnd individuallevel dietary trend data. The
degree to whiclsupplylevel data can replace or complement individleakl

assessments is not well known.



Ph.D. Thesis Claudia Sikorski; McMaster UniversityHealth Research Methodology

Chapter 2

Changes in energy, macronutrient, and food consumption in 47 countries over the

last 70 years (195@019): a systematic review and metanalysis

Reprintedfrom: Sikorski C, Yang S, Stennett R, Miller V, Teo K, Anand SS, Paré G,
Yusuf S, Dehghan M, Mente A. Changes in energy, macronutrient, and food consumption
in 47 countries over the last 70 years (1:2609): a systematic review and meataalysis.

Nutrition. 202 April;108111941.

©2022. This manuscript version is made available under thiBXCGIC-ND 4.0 license
https://creativecommons.org/licensesfiaynd/4.0/
08999007/© 2022 Elsevier Inc. All rights reserved.

https://doi.org/10.1016/j.nut.2022.111941
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ARTICLE INFO ABSTRACT
Article History: Objectives: We aimed to systematically examine trends in dietary energy, macronutrient, and food consump-
Received 16 June 2022 tion in different geographic regions.

Received in revised form 18 November 2022 Methods: We searched Medline, Embase, CINAHL, and organizations for studies and reports using individual-
Accepted 8 December 2022 level dietary assessments from 1950 to 2019 (PROSPERO CRD42022302843) and quantified changes using
multivariable linear mixed-effects models.

g‘;eyt“: :‘ZS Results: We identified 109 articles and reports from 47 countries, including Europe and Australasia (47% of
Nutrition assessment studies), Asia (30%), Latin America (13%), the Middle East (6%), and North America (4%). In Southeast and East
Diet surveys Asia, carbohydrate intake decreased, whereas fat consumption increased; the opposite pattern occurred in
Nutrients North America; and fat decreased while carbohydrate intake remained stable in Europe and Australasia. Con-
Energy intake sumption of carbohydrate and fat were stable in South Asia, Latin America, and the Middle East, but data
Diet, food, and nutrition were limited in these regions. A greater increase in national gross domestic product over time was associated

with decreased carbohydrate and increased fat and protein intake. Dietary saturated fatty acid intake
decreased in Northern and Eastern Europe and was stable in other regions. Changes in food varied by region;
East and Southeast Asia increased meat, fish, dairy, egg, fruit, and vegetable consumption and decreased
intake of grains, roots and tubers, legumes, whereas North America decreased dairy and red meat but
increased eggs, nuts, poultry, and vegetable oil intake. Intakes of fruits, nuts, legumes, and roots and tubers
were below recommendations in most regions.
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tion, methodology, project administration, supervision, and writing—reviewing and editing; Guillaume Paré: conceptualization, methodology, project administration, super-
vision, and writing—reviewing and editing; Salim Yusuf: conceptualization, methodology, project administration, supervision, and writing—reviewing and editing; Mahshid
Dehghan: conceptualization, methodology, supervision, and writing—reviewing and editing; and Andrew Mente: conceptualization, methodology, project administration,
supervision, and writing—reviewing and editing.
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Conclusions: Our findings indicate regional variations in dietary trends and identify countries that would ben-
efit from nutritional policies aimed at decreasing lower-quality carbohydrate foods and increasing consump-
tion of fruits, vegetables, nuts, legumes, and dairy.

© 2022 Elsevier Inc. All rights reserved.

Introduction

Diet is considered a modifiable risk factor for cardiovascular
and metabolic diseases. Both a systematic analysis of global dietary
intake and a large international, prospective cohort study esti-
mated that 10% to 20% of adult mortality was attributable to poor
diet[1,2]. Low- and middle-income countries have the highest bur-
den of mortality and disability from cardiovascular disease (CVD),
diabetes, and malnutrition, whereas higher-income countries have
higher burdens from cancer [1,3,4]. Over the past few decades,
changes to dietary patterns are likely to have occurred in many
countries, coinciding with a variety of changes in socioeconomic
development, increased mechanization, more efficient modern
trade systems, food industry marketing, increased supply at lower
prices, and modified public health policies [5,6]. Low- and middle-
income countries are believed to be experiencing the most marked
diet changes [7-9].

Dietary changes have important implications for overall health,
malnutrition, and chronic diseases [3-6]. Globally, 671 million
(13%) adults were obese in 2016, up from 100 million in 1975, as
estimated by the Non-communicable Disease Risk Factor Collabo-
ration [10]. The global prevalence of diabetes increased from
108 million in 1980 to 537 million (10.5%) in 2021 [11,12]. A better
understanding of changes in nutrient and food intakes over time is
essential for assessing whether progress is being made to meet
nutritional guidelines and for the development of country-specific
interventions, guidelines, and policies to improve diets of popula-
tions.

There are few prior systematic assessments of the time trends
in energy, macronutrient, and food intake in different countries
around the world. Most prior investigations of dietary trends rely
on food supply estimates or household surveys, typically in a few
countries within a single geographic region [13-17]. However,
estimates from supply (e.g., United Nations Food and Agriculture
Organization Food Balance Sheets) and household surveys do not
necessarily reflect the levels of individual consumption and often
overestimate consumption [16-18]. For instance, supply-level
data include inedible portions (e.g., meat bone and nut shells) and
do not account for food wasted, weight loss during cooking, and
practices, such as fat trimming |16 18]. The specific objectives of
this study are 1) to examine whether intake of energy, macronu-
trients (fat, carbohydrate, and protein), types of fat (saturated,
monounsaturated, and polyunsaturated), and foods (meat, eggs,
fish, dairy, fruit, vegetables, roots and tubers, legumes, nuts, fats
and oils, grains and cereals, and sweets and foods containing added
sugars) have changed over time in different geographic regions
based on individual-level dietary assessments and 2) to assess if
the trends over time differ across economic regions grouped based
on country per capita gross domestic product (GDP).

Methods
Search strategy and selection criteria

This systematic review and meta-analysis included all studies and reports that
assessed dietary trends in energy, macronutrients, and foods using at least one
individual-level dietary assessment (food frequency questionnaires, 24-h dietary
recall, and diet records). If individual-level surveys were not available, household-
level estimates were considered if they reported consumption (i.e., percent energy,
grams per day ). We included studies providing dietary estimates from =2 different

years of data collection in community-based, national, subnational, or multina-
tional populations with a sample size of =100 participants/year. Studies that
reported intakes as a percent change or servings per day without the serving size
(ie., in kilocalories or grams per day), in specific populations (e.g,, people with
type 2 diabetes mellitus), exclusively focused on dietary trends in children andjor
adolescents, or based on projections were excluded.

The literature search was compiled from Medline, EMBASE, CINAHL key
organizations, institutes of nutrition, and government websites up to February 16,
2022 (Supplementary Tables 1 and 2). Hand searching of the reference lists of
identified articles was performed. We also contacted the authors of articles and
international study investigators with existing collaborations with the Population
Health Research Institute to request individual-level dietary assessment estimates
not publicly available. The study protocol was registered (PROSPERO
CRD42022302843).

At least two authors (two of the authors C. S., S. Ya., and R. §) reviewed titles,
abstracts, full texts (k values = 0.57-065 and agreement = 87.5-87.8%) and
assessed risk of bias using a modified version of the Newcastle-Ottawa scale for
cohort studies [19]. We applied a scoring system to assess risk of bias (low,
medium, and high risk) in our models (Supplementary Table 3). Discrepancies
were resolved by group discussion or contacting a third author. Data extraction of
full-text articles was independently assessed {by two of the authors C. S, §. Ya,,
and R. S.) using a standardized form (Supplementary Table 4).

Data analysis

Objective one

Energy, macronutrients, and foods were standardized to common definitions
(Supplementary Tables 5 and 6). Countries were grouped into nine regions based
on similar food cultures and geography (Supplementary Table 7). Trend lines for
energy, macronutrients, specific types of fat, and foods were plotted by country
and by region. The change in energy {change in kilocalories per day per decade),
macronutrients (change in percent of total energy per day per decade), and foods
(change in grams per day per decade) was estimated using a linear mixed-effects
model, with random slopes and intercepts for region, accounting for the clustering
of country. The linear mixed-effects models were adjusted for median age over
time (to adjust for changes in population age distributions over time), dietary
assessment method, and year of initial data collection. Sensitivity analyses com-
pared estimates of unadjusted models, by population type (adult versus all ages),
survey population {national versus subnational versus community-level), study
design (cross-sectional versus cohort), and risk of bias (e.g, low versus medium
risk). Data on the national median age from 1950 to 2019 were obtained from the
United Nations [20].

Objective two

Countries were grouped based on their changes in economic level using the
World Bank analytical classifications, available from 1987 to 2019 [21]. We
grouped countries into five regions based on their GDP transition between 1987
and 2019: 1) remained high income, 2) upper-middle income transitioned to high
income, 3) lower-middle income transitioned to upper-middle or high income, 4)
low income transitioned to lower-middle income, and 5) low income transitioned
to upper-middle income, The change in energy, macronutrients, and food intakes
per decade were estimated using a linear mixed-effects model, with random
slopes and intercepts for GDP region, accounting for country clustering,

Results

The literature search identified 51 328 articles from peer-
reviewed journals and 323 from key organizations and websites
(Fig. 1). Overall, 109 studies and reports were included, across 47
countries in Europe and Australasia (only Australia and New Zea-
land) (46.8%), Asia (29.8%), Latin America (12.8%), the Middle East
(6.4%), and North America (4.3%) (Table 1; Supplementary Table 7).
Studies on individual-level dietary trends were not identified for
many countries in the Caribbean, Africa, Latin America, and the Mid-
dle East. Most studies were nationally representative (74.5%), repeat
cross-sectional surveys (80.9%), and measured diet using 24-h
recalls (29.8%) (Table 1). Trends were generally consistent across dif-
ferent countries within regions (Supplementary Figs. 1-20).
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Potentially relevant articles identified through literature
search (n = 51328) and organization search reports (n = 323)

—»| Duplicates (n=17121)

v

Potentially relevant articles/reports retrieved for
title and abstract screening (n = 34207)

Duplicates (n = 632)

Records excluded (n =31319)

A\ 4

Articles/reports relevant for full-text screening (n = 2256)

Records excluded (n = 1915):

Duplicates (n = 87)

Not in English (n =47)

Abstract, without sufficient information (n = 33)

Trends in children/adolescents (n = 78)

Did not assess dietary trends (n = 1055)

Not energy, macronutrients, or food trends (e.g.,

sodium trends) (n = 147)

Non-comparable units (n = 193)

e Inappropriate study design (e.g., projection
studies, editorials, commentaries, RCT's, sample
size <100 participants/survey year (n = 123)

e Supply-level dietary data (n = 152)

A J

Articles/reports included in systematic review (n = 341)
Individual-level dietary assessment (n = 328)
Household-level dietary assessment (n = 13)

Include: additional Exclude: articles/reports with data captured in
article sh“epo rts identified L " | other articles/reports, duplicate data (n = 254)
from hand-searching (n = 22)

v

Individual-level dietary assessments (n = 109
articles/reports across 47 countries)

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart of peer-reviewed and gray literature search.

Dietary trends in energy, macronutrients, and types of fat in different Australasia (—-97.4; 95% Cl, —153.7 to —41.1), Northern Europe
world regions (—89.8; 95% (1, —137.1 to —42.5), and Eastern Europe (—74.1; 95%
(1, —147.6 to —0.6) and was stable in South Asia, East Asia, South-

Total energy increased in North America by 92.9 (95% CI, east Asia, Latin America, and the Middle East (Fig. 2). Carbohydrate
25.6-160.1) kcal/d/decade, decreased in Western Europe and intake decreased by 1.9% of energy per decade (95% CI, —2.8 to
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Table 1
Characteristics of studies using individual-level dietary assessments (n = 47
countries)

Characteristics No. countries (%)
Region

East Asia 5(106)

South Asia 2(4.3)

Southeast Asia 7(149)

Western Europe and Australasia 9(19.1)

Northern Europe 8(17.0)

Eastern Europe 5(106)

North America 2(4.3)

Latin America 6(128)

Middle East 3(6.4)
Type of study

Repeat cross-sectional surveys 38 (80.9)

Cohort studies (repeat assessments in same participants}) 9(19.1)
Population of interest

Nationally representative 35(74.5)

Subnational (e.g., 1 province in country) 6(12.8)

1-2 Cities or counties 6(128)
Population age

Adults (=18 y) 35(74.5)

All ages 12(25.5)
Type of dietary assessment

24-h recall 14(29.8)

1-d, 3-d, 7-d diet records 10(21.3)

FFQ 7(149)

Combination of 2 or more techniques (e.g., 24-hrecalland 9(19.1)

FFQ)

Household budget surveys 7(149)
Study-level adjustments

No adjustments 32(68.1)

Adjustment for sociodemographic variables (e.g., age, sex, 10(21.3)
education, and ethnicity) at each time point

Age standardized 5(106)
Risk of bias

Low 29(61.7)

Medium 18(38.3)
Type of dietary assessment

Energy intake 42 (89.4)

Fatintake 42(89.4)

Carbohydrate intake 40(85.1)

Protein intake 38(80.9)

Specific fat intake (saturated, monounsaturated, and poly- 23 (48.9)

unsaturated fat)

Food intake (e.g., grains, fruits, and dairy) 33(70.2)

FFQ, food frequency questionnaire

fEast Asia: China, Japan, South Korea, Taiwan, and South Africa; South Asia: India
and Pakistan; Southeast Asia: Indonesia, Malaysia, Philippines, Singapore, Thailand,
Vietnam, and Fiji; Western Europe and Australasia: Germany, Netherlands, Switzer-
land, ltaly, France, Spain, Creece, Australia, and New Zealand; Northern Europe:
Denmark, Finland, Ireland, Lithuanaia, Norway, Sweden, the UK, and Estonia; East-
ern Europe: Russia, Czech Republic, Poland, Slovak Republic, and Bulgaria; North
America: Canada and the United States; and Latin America: Guatemala, Mexico,
Argentina, Brazil, Costa Rica, and Chile; Middle East: Iran, Lebanon, and Morocco.

—0.9) in Southeast Asia and 1.6% (95% Cl, —2.6 to —0.7) in East Asia,
increased by 2.0% (95% CI, 0.6—3.3) in North America, and was sta-
ble in Western Europe and Australasia, Northern Europe, Eastern
Europe, South Asia, Latin America, and the Middle East (Fig. 2). Pro-
tein consumption increased in Northern Europe and Southeast Asia
(0.7% of energy per decade [95% Cl, 0.5-0.9] and 0.5% [95% CI,
0.4-0.7], respectively), decreased by 0.4% (95% Cl, —0.7 to —0.1) in
North America, and was stable in other regions (Fig. 2).

Fat consumption decreased by 2.5% energy per decade (95% CI,
—3.8 to —1.1) in Eastern Europe, 1.4% (95% (1, —2.5 to —0.3) in North
America, 1.2% (95% Cl, —2.1 to —0.3) in Western Europe and Austral-
asia, and 1.0% in Northern Europe (95% Cl, —1.8 to —0.3). Fat intake
increased by 1.3% of energy per decade (95% Cl, 0.5-2.0) in South-
east Asia and 1.0% (95% CI, 0.2—1.8) in East Asia, and was stable in
South Asia, Latin America, and the Middle East (Fig. 2). Overall, the

decreased fat intake in Eastern and Northern Europe was driven by
decreased saturated fatty acid (SFA} intake (1.3% energy per decade
[95% Cl, —2.0 to —0.6] and 1.0% [95% Cl, —1.6 to —0.4], respectively)
but varied between countries over time. For instance, SFAs intake
decreased in Finland and the UK (from 19% to 12.5% energy between
1982 and 2007, and 17% to 12% between 1986 and 2018, respec-
tively), but in Poland, decreased between 1984 and 2001 (from
15.5% to 12.7% of energy), followed by an increase in 2012 to 14.6%
of energy (Supplementary Fig. 5). Monounsaturated fatty acid
(MUFA) consumption increased in Southeast Asia, East Asia, and
Northern Europe (1.4% of energy per decade [95% CI, 0.3-24], 0.9%
[95% CI, 0.4-1.3], and 0.6% [95% CI, 0.1 -1.2], respectively) and was
stable in other regions (Fig. 3). Although overall total fat intake was
stable in North America, polyunsaturated fatty acids (PUFAs)
increased by 0.8% energy per decade (95% Cl, 0.2—1.3), whereas
SFAs and MUFAs were stable (Fig. 3). PUFAs also increased by 1.2%
energy per decade (95% Cl, 0.8—1.7) in East Asia.

Dietary trends in foods in different world regions

The greatest increase in intake of meat was found in Eastern
Europe and Southeast Asia (21.7 and 21.1 g/d per decade, respec-
tively), followed by East Asia, Western Europe and Australasia, and
the Middle East (12.8, 7.1, and 4.5 g/d/decade, respectively). Meat
intake decreased in North America (-5.2 g/d/decade) and was sta-
ble in Northern Europe and South Asia (Fig. 4}. Egg intake increased
modestly (3.0 to 3.9 g/d/decade} in Northern Europe, North Amer-
ica, East Asia, and Southeast Asia but did not change significantly
in the other regions (Fig. 4). Fish consumption increased modestly
in all regions except South Asia, where fish intake was stable, with
the largest increase found in Eastern Europe (10 g/d/decade; 95%
Cl,5.3-14.7) (Fig. 4). Dairy intake decreased by ~42 g/d/decade in
North America and Northern Europe and by 18 g/d/per decade in
the Middle East. By contrast, dairy intake increased in Western
Europe and Australasia, East Asia, and Southeast Asia (27.2, 18.8,
and 13.3 g/d/decade, respectively) (Fig. 4). Notably, in the UK,
although total dairy consumption did not significantly change,
whole milk intake decreased at the same rate that skim milk
increased (Supplementary Figs. 10 and 11). Fat and oil intake
decreased in all European regions (—3.2 to —9.0 g/d/decade), in the
Middle East (—2.2 g/d/decade), slightly increased in Southeast and
East Asia (0.8-1.2 g/d/decade), and was stable in North America
(Fig. 4). Vegetable oils displaced animal fats in some countries
(Supplementary Fig. 19). For example, in South Korea, vegetable oil
increased from 3.5 to 7.5 g/d, whereas animal fat decreased from
3.8 to 0.1 g/d between 1969 and 1995 (Supplementary Fig. 19). In
France, consumption of vegetable oils increased from 6 to 22 g/d
between 1998 and 2007, whereas animal fat intake remained sta-
ble at ~15 g/d (Supplementary Fig. 19). Fruit consumption
increased in Southeast and East Asia (44.9 and 13.3 g/d/decade,
respectively) and Northern and Western Europe and Australasia
(26.7 and 15.8 g/d/decade, respectively); decreased in Eastern
Europe (—107.3 g/d/decade); and remained stable in South Asia,
North America, and the Middle East (Fig. 4). The greatest increase
in vegetable consumption occurred in the Middle East and North-
ern Europe (19.7 and 20.5 g/d/decade, respectively}, followed by
East Asia, Western Europe and Australasia, and North America (9.6,
5.5, and 4.4 g/d/decade, respectively). Vegetable intake decreased
19.2 g/d in Eastern Europe and 2.8 to 3.4 g/d in South and South-
east Asia (Fig. 4). Consumption of grains decreased in the Middle
East, South and East Asia, and Western Europe and Australasia and
remained stable in the other regions (Fig. 4). Intake of roots and
tubers decreased in all regions, except for increases in South Asia
(13.4 g/d/decade), and remained stable in the Middle East (Fig.4).
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Fig. 2. Changes (SE) in energy and macronutrient intakes, per decade, by region, 19502019, adjusted for median age over time, method of dietary assessment, and initial
year of collection

Recent consumption in different world regions decreased carbohydrate intake, South Asia and Southeast Asia
remain the highest consumers of carbohydrate (62—-69% of

Intakes of fruits, nuts, legumes, and roots and tubers were energy), and the lowest consumers of fat (20-23% energy) and
below recommendations in most regions (Table 2). Despite protein (11-14% energy) (Table 2; Supplementary Fig. 21).
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Fig. 3. Change (SE) in fat and its types, per decade, by region, 19642019, adjusted for median age over time, method of dietary assessment, and initial year of collection.

Types of fat not available for Latin America and South Asia.

Northern Europe and Western Europe and Australasia consumed
the most SFAs and MUFAs (13.4—-13.8% and 12.8—14.8% energy,
respectively), whereas PUFAs consumption was highest in North
America and East Asia (7.6—8.7% energy) (Supplementary Fig. 21).
Eastern Europe and Western Europe and Australasia were the top
consumers of meat, dairy, fats and oils, fruit, and sweets; North
America and Eastern Europe of eggs, vegetables, and roots and
tubers; Southeast Asia of fish; and North America and the Middle
East of nuts (Table 2; Supplementary Fig. 1). South Asia and East
Asia consumed the most legumes, whereas grain intake was great-
est in South Asia and the Middle East (Supplementary Fig. 21).

Dietary trends by GDP grouping in 1987 compared with grouping in
2019

Countries experiencing larger increases in GDP between 1987
and 2019 had larger decreases in carbohydrate intake and
increases in fat and protein intake (Supplementary Fig. 22). For
example, countries that were considered low income in 1987 but
upper-middle income in 2019 decreased carbohydrate intake by
2.5% energy per decade (95% Cl, —3.9 to —1.1) and increased fat
and protein intake (1.5% [95% Cl, 0.3-2.7] and 0.8% [95% CI,
0.6—-1.0], respectively) (Supplementary Fig. 22).

Sensitivity analyses

Sensitivity analyses unadjusted and further stratified for risk of
bias, population type (adult versus all ages), study design (cross-
sectional versus cohort}), and survey population (national versus
subnational or community-level} did not materially change the
results (=6% change).

Discussion
This systematic review and meta-analysis collated dietary

trends measured at the individual level from 47 countries in Asia,
Europe, North America, the Middle East, and Latin America across

11

various years between 1950 and 2019. In Southeast Asia and East
Asia, carbohydrate intake decreased and fat intake increased,
whereas the opposite was found in North America. In Eastern
Europe, Northern Europe, and Western Europe and Australasia, fat
consumption decreased, but carbohydrate intake did not signifi-
cantly change. Intakes of carbohydrate, fat, and protein were stable
in South Asia, Latin America, and the Middle East, but data were
limited in these regions. We found that the larger the increase in
country GDP over time, the greater the decrease in carbohydrate
intake and increase in fat and protein intake. Independent of
changes to total fat over time, dietary SFA intake either decreased
or was stable in all regions. Compared with the other regions,
Southeast and East Asia had the largest decreases in carbohydrate
intake and increase in fat intake, consistent with decreased grain
and roots and tubers consumption and increased consumption of
meats, dairy, eggs, and fats and oils. Estimates of the most recent
intakes found that South and Southeast Asia and Latin America
were the highest consumers of carbohydrate, with lower fat and
protein compared with other regions. In contrast, Northern Europe
and Western Europe and Australasia had the highest intakes of fat
and protein and lowest intakes of carbohydrate. Many countries in
the Caribbean, Africa, Latin America, and the Middle East did not
have adequate individual-level dietary assessments of trends. Our
findings have important implications, including recognizing gaps
in dietary data around the world, identifying countries that would
benefit the most from targeted nutritional interventions, and pro-
viding estimates of intake that can be used when measuring effi-
cacy of policies.

Many countries in Southeast and East Asia have experienced
rapid growth in GDP, which might account for why these regions
had the largest decrease in carbohydrate and increase in fat intake
[8]. These nutrient changes were driven by increased consumption
of meat, eggs, dairy, nuts, and fats and oils. Even the lowest-income
countries now have access to diets higher in fat, due to the
increased availability of cheap vegetable oils and ultra-processed
foods [2-5,10,22]. It was previously hypothesized that westerniza-
tion of global diets would increase total dietary fat intake primarily
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Fig. 4. Change (SE) in food intakes, per decade, by region, 19502019, adjusted for median age over time, method of dietary assessment, and initial year of collection. Foods
not available for Latin America.

by increasing animal fat intake [23]. However, both supply- and or animal fats [23]. The increased consumption of animal protein
individual-level data have found that the growing consumption of may be important for reducing iron deficiency, increasing lean
seed and vegetable oils contributes more energy than that of meat muscle mass, and increasing intakes of priority micronutrients (e.
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g, iron, zinc, vitamin A, and vitamin B,;) in the diet [24-26].
Despite decreased carbohydrate intake over time, many popula-
tions in Asian countries, including India, the Philippines, and Viet-
nam, who consumed 69% to 75% of energy from carbohydrate,
would benefit from further reductions in carbohydrate intake.
Both the Prospective Urban Rural Epidemiolog study of 135 335
individuals in 18 low-, middle-, and high-income countries and the
Atherosclerosis Risk in Communities study of 15 428 individuals in
the United States found that consuming =60% of energy from

carbohydrate was associated with higher mortality [27,28]. In
South and Southeast Asia, where egg consumption is low (<2
eggs/wk), a serving of eggs, in lieu of a serving of grains, may be
one approach to reduce carbohydrate intake with a nutrient-dense
and affordable food [29].

Across all regions in this review, intakes of fruits, vegetables,
roots and tubers, legumes, and nuts were below optimal intakes or
current recommendations (Table 2) [30-34]. Recent meta-analyses
found that intakes of 200 to 300 g/d (2 to 3 servings/d) of fruit and

Table 2

Recommended intakes of nutrients and key foods, and regions meeting recommendations based on average daily intakes estimated in this review

Recommended daily intake (USDA
and WHO)

Regions where intakes align with, are above, or are below nutrition recommendations {average
daily intake in 2000s, estimated based on results of this systematic review )

Energy”

Carbohydrate

Fat

Protein

Saturated fat

Meat (red meat, poultry)

Eggs

Fish and seafood

Dairy

Added fats and oils

Nuts and seeds

Fruit®

Vegetables®

Fruits and vegetables

Roots and tubers!!

Legumes""

~2250 keal/d [54]

45— 65% total energy [ 54)

<30% total energy [55]
20-35% total energy [ 56)

10-35% total energy | 54]

<10% total energy [54,55]

26 0z Eq/wk (1053 g/d)[54]

=1 eggfd (~50g/d) [57]

810 oz/wk (30.4—40.5 g/d) [54]

3 cups Eq/d (150750 g/d) [54]

27-31 g/d [54]

5 0z/wk(202 g/d) [54]

2 cups Eq/d (~250—360 g/d) [54

2 cups Eq/d (~140-350 g/d) [54

At least 400 g/d (i.e., 5 portions) [55]

6 cups Eq/wk (~110-170 g/d) [54]

2 cup Eq/wk (52.9 gjd) [54]

Intakes align with recommendation: Latin America (2169.3 kcal), Western Europe and Australasia
(2116.5 keal), South Asia (2109.7 kcal), Middle East (2079.7 kcal}, Northern Europe (2059.2 kcal),
East Asia(2087.6 kcal), North America (2014.6 kcal), and Southeast Asia (1956.7 kcal)

Intakes above recommendation: Eastern Europe (2287.9 kcal)

Intakes align with recommendation: Southeast Asia (61.9%), Latin America (59%), Eastern Europe
(56.5%), East Asia (56.3% ), Middle East{54.3%), Western Europe and Australasia(47.2%), North
America (46.9% ), and Northern Europe (45.9%)

Intakes above recommendation: South Asia (68.9%)

Intakes align with recommendation: North America (34.5% ), Middle East (33%), Eastern Europe
(33.3%), East Asia (27 4%), Latin America (26.7%), Southeast Asia (23.3%), and South Asia(20.3%)
Intakes above recommendation: Northern Europe (37.2%) and Western Europe and Australasia
(35.2%)

Intakes align with recommendation: Western Europe and Australasia (16.2%), North America
(16.1%), Northern Europe (15.6%), Middle East (14.9%), East Asia (14.3%), Southeast Asia(13.9%),
Latin America (13.1%), Eastern Europe (11.9%), and South Asia (10.8%)

Intakes align with recommendation: Middle East {10.0%) and East Asia (7.5%)

Intakes above recommendation: Eastern Europe (13.9%), Northern Europe (13.8%), Western
Europe and Australasia {13.4%), Southeast Asia (12.1%), and North America (12.0%)

Intakes above recommendations: Eastern Europe (157.0 g), Western Europe and Australasia (152.8
g), and Northern Europe (1276 g)

Intakes below recommendation: North America (95.0 g), Southeast Asia (86.7 g), East Asia (782 g),
Middle East (59.4 g), and South Asia (24.9 g)

Intakes align with recommendation: Eastern Europe (32.0 g), North America (31.9 g), East Asia
(29.2 g), Western Europe and Australasia (23.8 g), Northern Europe (20.7 g), Southeast Asia(13.8 g),
Middle East (7.6 g}, and South Asia (7.0 g)

Intakes above recommendations: Southeast Asia (80.1 g), Western Europe and Australasia (49.9 g),
East Asia(47.2 g)

Intakes below recommendations: North America (19.9 g}, Northern Europe (16.4 g), Middle East
(149 g), Eastern Europe (13.0 g), and South Asia (6.0 g)

Intakes align with recommendations: Western Europe and Australasia (326.2 g), Northern Europe
(299.2 g), North America (261.6 g), Eastern Europe (223.0 g), Middle East (180.8 g), and Southeast
Asia(156.6g)

Intakes below recommendations: South Asia (128.0 g) and East Asia (90.6 g)

Intakes above recommendations: Western Europe and Australasia (41.9 g), Eastern Europe (409
g), North America (34.9 g), and South Asia (33.0 g)

Intakes below recommendations: Middle East{21.0 g ), Northern Europe {20.9 g), East Asia (19.5g),
and Southeast Asia (109 g)

Intakes below recommendations: Middle East (9.4 g), North America (8.0 g), Northern Europe (4.8
£), Western Europe and Australasia (4.7 g), East Asia (4.6 g), and Southeast Asia (3.5 g)

Intakes below recommendations: Eastern Europe (226.8 g), Western Europe and Australasia
(221.5 g), North America (181.8 g), Northern Europe (133.8 g), East Asia (130.5 g}, Middle East (99.3
g), Southeast Asia (62.4 g), and South Asia (15.0g)

Intakes align with recommendation: Eastern Europe (293.7 g), North America (268.6 g), Middle
East (242.5 g), East Asia (242.1 g), Western Europe and Australasia (1985 g), Southeast Asia{141.9
g), and Northern Europe (141.8 g)

Intakes below recommendations: South Asia (72.0 g)

Intakes align with recommendation: Eastern Europe (520.6 g), North America (450.4 g), and
Western Europe and Australasia (420.0 g)

Intakes below recommendations: East Asia (3726 g), Middle East (341.8 g), Northern Europe
(275.6 g), Southeast Asia (204.3 g), and South Asia(87.0 g)

Intakes align with recommendation: Eastern Europe {129.0 g)

Intakes below recommendations: North America (101.6 g), Western Europe and Australasia (91.0
£), Northern Europe (72.3 g), East Asia (36.7 g ), Middle East (35.3 g), Southeast Asia{28.6 g),and
South Asia (17.0 g)

Intakes below recommendations: East Asia (48.8 g), South Asia (38.0 g), Middle East (28.4g),
Southeast Asia(23.1 g), Northern Europe (16.8 g), North America (15 g), Western Europe and Aus-
tralasia (10.9 g), and Eastern Europe (4.0 g)

(continued )
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Table 2 { Continued)
Recommended daily intake (USDA Regions where intakes align with, are above, or are below nutrition recommendations (average
and WHO) daily intake in 2000s, estimated based on results of this systematic review)
Grains (whole and refined) ~180-200g/d [54,55] Intakes align with recommendation: Northern Europe (184.0 g) and Morth America (118.7 g)

Intakes above recommendations: South Asia (483.0 g), Middle East (402.2 g), Southeast Asia (361.0
g), East Asia (356.8 g), Eastern Europe (309.0 g), and Western Europe and Australasia (218.0 g)

Eq, equivalent; USDA, US Department of Agriculture 20202025 dietary guidelines for Americans; WHO, World Health Organization

Saturated fat intake not available in South Asia, nut consumption not available in Eastern Europe and South Asia, and sweets not available in Southeast and South Asia; types
offat and foods not available for Latin America

*Generally recommend ~2000 kcal/d for women and 2500 kcal(d for men, therefore assuming average intake of 2250 kcal/d as recommended [54).

"No specific recommendations for monounsaturated and polyunsaturated fat, Overall recommendation to consume unsaturated fat over saturated fat [55].

Dairy 3 cup Eq/d, where 1cup Eq =1 cup (250 g) milk, 1 cup (125-170 g) yogurt, or 50 g cheese (range 150—750 g/d) [54,58).

“Fruit 2 cup Eq/d, where 1 cup Eq =1 cup raw or cooked fruit, where 1 cup typically ranges from 125 to 180 g; therefore, 2 cup Eq/d ranges from 250 to 360 g/d, For example, 1
cup banana (150 g), 1 cup grapes (150 g), 1 cup watermelon (155 g), 1 cup apple (125 g}, 1 cup pear (125g), 1 cup orange (180 g), 1 cup mango (165g),and 1 cup guava (165g)
(portion sizes from FoodData Central) [58].

“Vegetables, fresh or raw, excluding roots and tubers, and legumes, Vegetables recommended at 2 cups Eq/d, where 1 cup Eq = 1 cup raw or cooked vegetables or 2 cups leafy
salad greens; therefore, 2 cup Eq/d typically range from 140 to 350 g/d. Portion sizes of common vegetables: 1 cup cooked cabbage (155—175 g), 1 cup cooked Chinese broc-
coli (88 g), 1 cup cooked egglant (95 g), 1 cup cooked broccoli (160 g), 1 cup raw carrots (120 g), 1 cup cooked carrots (155 g), 1 cup cooked beets (170 g), and 2 cups raw
romaine lettuce (70 g) (portion sizes from FoodData Central) [58].

ll0ne cup roots and tubers can range between 130 and 200 g, and at recommended 6 cup Eq/wk this results in recommendation of ~111.4—171.4 g/d (1), for example, 1 cup
cooked plantain (170 g), 1 cup mashed sweet potato (200 g), 1 cup boiled potato (160 g), 1 cup baked potato (130 g), 1 cup cooked taro (160 g), and 1 cup cooked yam (153 g)
(portion sizes from FoodData Central) [58].

“*One cup cooked legumes typically 185 g, and at recommended 2 cup Eqfwk this results in recommendation of 52.9 g/d of legumes (1), for example, 1 cup chickpeas (185 g),
1 cup lentils (185 g), 1 cup black beans (185 g), 1 cup kidney beans (185 g), 1 cup mung beans (185 g), 1 cup pinto beans (185 g), 1 cup fava bean (185 g), 1 cup split pea (185
g),and 1 cup soybeans {185 g) (portion sizes from FoodData Central) [58].

=400 g/d (=5 servings/d) of vegetables were associated with lower globally, 4.5% of all premature deaths were attributable to diets
risks of stroke, CVD, cancer, and mortality [30,31]. In our review, low in fruit (=250 g/d) in 2018, up from 4.1% in 2010 [42]. Between
fruit and vegetable consumption combined ranged from 87 g/d in 2010 and 2018, the burden of mortality from diets low in fruit
South Asia to 521 g/d in Eastern Europe. Although still below opti- increased the most in Oceania (2.7-3.6%), Asia (5.2-5.6%), and
mal intakes, encouraging trends of higher intakes of fruit and vege- Africa (2.3-2.9%) [42]. Diets low in legumes (<60 g/d) were
tables in East and Southeast Asia, the Middle East, Northern Europe, responsible for 1.9% of premature deaths in 2010, increasing to
and Western Europe and Australasia were observed. Increasing fruit 2.1% in 2018, with the largest increases in Africa (1.1-1.4%) and
and vegetable intake to the recommended 600 to 800 g/d may not Asia (2.1-2.3%) [42]. There was little change to the burden of mor-
be feasible for all countries, particularly lower-income countries, tality from diets low in vegetables (2.5-2.6%) and low in nuts and
where fruits and vegetables may be unaffordable; however, a mod- seeds (1.5-1.4%) between 2010 and 2018 [42]. Future work is
est increase to 3 servings/d (375 g/d) has been found to lower the needed to assess associations between dietary changes and
risk of mortality [35,36]. Previous meta-analyses also found that changes in non-communicable disease rates in different world
consuming =80 g/d of legumes was associated with significant regions.

decreases in CVD, coronary heart disease, hypertension, obesity, and Our findings in Eastern Europe offer insight into diet changes in
mortality [32,33]. In our review, consumption of legumes slightly a state recently postwar (i.e., dissolution of the Soviet Union), evi-
increased in Southeast Asia and the Middle East (to 20-30 g/d) but dent by the variation in trends compared with Northern and West-
remained stable in East and South Asia (40-50 g/d), North America, ern Europe. Consistent with previous reports of historical patterns
and Northern and Eastern Europe (=15 g/d). Nut consumption was postwar, Eastern Europe increased consumption of meat, fish, and
<10 g/d in all regions, with small increases (<3 g/d/decade) in most sugar, and reduced consumption of starchy staples (e.g., roots and
regions. Our results found that nut consumption was below optimal tubers) [43,44]. This may be explained largely by the increased
intakes (5 oz/wk or 20.2 g/d), for reducing risk of CVD and mortality production, processing, and marketing of animal-source foods as
[34]. Although predominant in lower-income countries, micronutri- well as the increased affordability of these foods [43,44]. Typically,
ent inadequacy remains a concern in higher-income countries, for fruit and vegetable consumption also increases as socioeconomic
instance, about one-third of the United States population are at risk position improves, but our review observed decreasing trends of

of vitamin deficiency or are anemic [37-39]. An increase in fruits, fruit and vegetable intake in Eastern Europe [43,44]. Extra dispos-
vegetables, roots and tubers, legumes, and nuts could alleviate some able income is typically spent on food containing higher protein
of this burden [38,39]. However, several interventions focused on and fat (e.g., meats, fish, and processed foods), which may partly

increasing availability, reducing waste without increasing consumer explain why meat and fish increased in Eastern Europe and was
cost, and food fortification are warranted to achieve this goal prioritized over further increasing fruit and vegetable intake

[39,40]. These interventions are particularly important for lower- [45—47].

income countries but also for several higher-income countries Overall, our findings are consistent with trends estimated by
where affordability is a concern. For example, the price of fruit in the GDD between 1990 and 2018 (Supplementary Table 8)
Japan is almost double that of the United States or Italy [41]. [48-51]. For example, both studies found decreased carbohydrate

In our study, intakes of fruit and vegetables did not decrease in and meat intake in Southeast, East, and South Asia, decreased SFA
most regions, with little change to nut and legume intakes over intake in North America and Europe and Eastern Europe, increased
time. The Global Dietary Database (GDD) and Global Burden of Dis- protein and MUFAs consumption in Southeast Asia, and increased
ease study estimate that poor diet was responsible for 22% of all fish and nut consumption in all regions (Supplementary Table 8).
deaths among adults in 2010, increasing to 26% (12 million deaths) Variations between our study and the GDD estimates may reflect
in 2018 [1,42]. Although fruit intake increased over time in most differences in study time periods (GDD starts from 1990), the com-
regions in our study, in the Global Burden of Disease study, position of countries within each region, the number and type of
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nutrition surveys included, the methods to harmonize the surveys,
and different modeling techniques.

This study has several strengths and some potential limitations.
Between studies, dietary trends were assessed at different time
points, using various dietary assessment methods and sampling pro-
cedures. Within a study, the dietary assessment may change over
time, as additional food items are added to questionnaires, food
composition tables and databases, and the food supply. However,
our findings were robust to sensitivity analysis by method of dietary
assessment, population type, study design, and risk of bias. Although
we searched peer-reviewed literature and various gray literature
and contacted experts, we may have missed additional dietary trend
data that were not publicly available. When examining results of
this study by region, generalizability may be reduced as countries
where dietary trend data were not available are not reflected in esti-
mates. There are several lower-income countries and countries in
Latin America, the Caribbean, the Middle East, and Africa that were
not included in this review based on lack of individual-level data,
highlighting the need for better national surveillance of dietary
trends in these regions. Although we were able to examine data on
energy, macronutrients, and key foods, many studies did not report
consumption of ultra-processed foods and other foods eaten away
from home, but previous studies of ultra-processed food and drink
sales have examined these trends [52,53]. Most studies did not pro-
vide details on key foods groups (e.g., refined grains versus unre-
fined grains and skim milk versus whole milk). Despite these
limitations, our work comprehensively compiled individual-level
trends in dietary intakes across 47 countries, largely from national
studies on energy, macronutrients, and key foods. We were also
able to examine if changes in country income alter dietary trends as
well as estimate variations in trends between higher- and lower-
income groups. The GDD, which used bayesian methods to estimate
intakes in countries where data were limited or not available, can be
referenced for additional trend data [48].

Conclusions

Our findings indicate notable differences in dietary change over
time across different world regions, with persistently higher
intakes of carbohydrate in regions with lower GDP, despite
decreases in carbohydrate consumption over time. Intakes of fruits,
nuts, legumes, dairy, and starchy vegetables remain below recom-
mendations in most world regions. Our findings help to identify
countries where excessive carbohydrate consumption remains
present, which would benefit from nutritional policies aimed at
decreasing lower-quality carbohydrate foods and increasing con-
sumption of fruits, vegetables, nuts, legumes, and dairy.

Supplementary materials

Supplementary material associated with this article can be
found in the online version at doi:10.1016/j.nut.2022.111941,
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Supplementary Table S1. Search strategy, MEDLINE, EMBASE an@INAHL

Source Search Strategy
MEDLINE (via 1. exp dietary fats/ or exp fats, unsaturated/
OVID Medline 2. exp Dietary Proteins/
EpubAhead of 3. exp Dietary Carbohydrates/
Print, In-Process &| 4. exp Energy Intake/
Other Non 5. exp diet/
Indexed Citations, | 6. lor2or4or5
Ovid 7. (trend or trends or transition or transitions).ti,ab.
MEDLINE(R) 8. 6and7
Daily and Ovid 9. ((food or foods or diet or dietary or diets or nutrient$ or nutrition or nutritional or calorie$ or carbohydrate$ ofafabs protein
MEDLINE(R) or proteins or macronutrient$ or dairy or milk or cleeescream or yogurt or yoghurt or lard or butter or margarine or oil or o
1946 to 2019) or pork or chicken or poultry or beef or lamb or mutton or meat or meats or sausage$ or fruit$ or porridge$ rice ogvetireht
or bread$ or pasta or cereal$ or potato$ onfyar cassava or taro or corn or maize or vegetable$ or egg or eggs or legume
pulse$ or beans or bean or nuts or nut or seed or seeds or fish or seafood or sugar or sugars or dessert$ or corsfeetiEfier
or beverage$ or soda or pop or cola dt donk$ or sugary drink$ or tonic) adj3 (trend or trends or transition or transitions)).{
10. 8or9
EMBASE (via 1. exp carbohydrate diet/ or exp carbohydrate intake/
Ovid 1974 to 2. exp caloric intake/
2019) 3. exp fat intake/
4. expdiet/
5. (trend ortrends or transition or transitions).ti,ab.
6. lor2or3or4
7. 5and6
8. ((food or foods or diet or dietary or diets or nutrient$ or nutrition or nutritional or calorie$ or carbohydrate$ ofafabs protein
or proteins or macronutrient$ or dairy or milkcheese or cream or yogurt or yoghurt or lard or butter or margarine or oil or
or pork or chicken or poultry or beef or lamb or mutton or meat or meats or sausage$ or fruit$ or porridge$ rice ogvelireht
or bread$ or pasta or cereal$ or po$abr yam$ or cassava or taro or corn or maize or vegetable$ or egg or eggs or legume
pulse$ or beans or bean or nuts or nut or seed or seeds or fish or seafood or sugar or sugars or dessert$ or corsfeetifie
or beverage$ or soda or pop ofecor soft drink$ or sugary drink$ or tonic) adj3 (trend or trends or transition or transitions))
9. 7or8
CINAHL (via 1. (MH "Dietary Fats+") OR (MH "Fats, Unsaturated+") OR (MH "Dietary Carbohydrates+") OR (MH "Energy In@Re(MH
EBSCO host, "Food Intake+") OR (MH ADieto+) OR (MH "Dietary Prote
1981-2019) 2. TI((trend or trends or transition or transitions)) OR AB ((trend or trends or transition or transitions))
3. (MH "Trend Studies")
4. 2o0r3
5. land4
6. TI((food or foods or diet or dietary or déedr nutrition or nutritional or calorie$ or carbohydrate$ or fats or fat or protein or
proteins or calorie$ or macronutrient$ or dairy or meat or meats or fruit$ or grain$ or cereal$ or vegetable$ or egg or egg
legumes$ or fish) ) OR AB ( (food or fosdr diet or dietary or diets or nutrition or nutritional or carbohydrate$ or fats or fat o
protein or proteins or consume or consumption or macronutrient$ or dairy or meat or meats or fruit$ or grain$ or cereal$
vegetable$ or egg or eggs or legumefisir or beverage$ or soda or pop or cola or soft drink$ or sugary drink$ or tonic))
7. 3and6
8. TI((food or foods or diet or dietary or diets or nutrition or nutritional or calorie$ or carbohydrate$ or fats or détiorqr
proteins or calorie$ anacronutrient$ or dairy or meat or meats or fruit$ or grain$ or cereal$ or vegetable$ or egg or eggs
legume$ or fish) N3 (trend or trends or transition or transitions or change or changes or changing) ) OR AB ( (foododiteto
or dietary or diet®r nutrition or nutritional or carbohydrate$ or fats or fat or protein or proteins or consume or consumptior]
macronutrient$ or dairy or meat or meats or fruit$ or grain$ or cereal$ or vegetable$ or egg or eggs or legume$ or fish or|
beverage$ or soda pop or cola or soft drink$ or sugary drink$ or tonic) N3 (trend or trends or transition or transitions or c
or changes or changing) )
9. 5or7o0r8

The Head of Systems & Public Services and Coordinator of Research and Graduate Education Suplloitlastbe University Health Sciences Library was
consulted when building search strategy.
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Supplementary Table S2. List of key organizations searched, resources reporting trends in energy,
macronutient, and/or food intakes

Global or multinational

1. The Food and Agriculture Organization of the United Nattuiyss://www.fao.org/home/en
Organisation for Economic Gaoperation and Developmehttps://data.oecd.org/

3. World Food Programhttps://www.wfporg/

4. The World Bankhttps://www.worldbank.org/en/topic/health/publication/nutritimuntry-profiles

5.  World Health Organizatiohttps://www.who.int/healtiopics/nutrition

6. Centre for Disease Control and Preventittps://www.cdc.gov/

7. UNSCNhttps://www.unscn.org/

8. CGIAR https://www.cgiar.org/

9. Eldishttps://www.eldis.org/

10. Global Forum orAgricultural Research and Innovatibttps://www.gfar.net/

11. Global Alliance for Improved Nutritiohttps://www.gainhealth.org/homepage

12. Nutrition Internationahttps://www.nutritionintl.org/

13. National Institute of Agricultural Economics and Policy Reseatts://niap.icar.gov.in/contact.html

14. Project Concern Internationdittps://www.pciglobal.org/

15. International FoodPolicy Research Institutetps://www.ifpri.org/

16. Institute for Agriculture and Trade Politytps://www.iatp.org/

17. International Food Information Countittps://ific.org/

18. Health Research Wétitps://healthresearchWwsrg/en/home

19. Global Dietary Database, The Global Nutrition and Policy Consottiips://globaldietarydatabase.org/

20. World Public Heal Nutrition Association WPHNAhttps://worldnutritionjournal.org/index.php/wn

21. Global Nutrition Reporthttps:/globalnutritionreport.org/

22. The Food and Nutrition Technical Assistance Ill Project (FANM#)s://www.fantaproject.org/research

23. INFORMAS (International Network for Food and Obesity / Nmmmmunicable Diseases (NCDs) Research, Monitoring and Action
Supporthttps://www.informas.org/countries/

24. Demographt and Health Surveys Prograitips://www.dhsprogram.com/

25. Global Hunger Indekttps://www.globalhungerindex.org/trendstth

26. Aga Khan Development Netwotktps://www.akdn.org/

27. Statistics for Development Divisidmttps://sdd.spc.int/atountries

28. Humanitarian Data Exchange (multinationtatfps://data.humdata.org/

Americas (North America, South/Latin America, Caribbean)

United States Deptment of Agriculture (United Statelsftps://www.usda.gov/

United States Department of Agriculture, National Agricultural Statistics Service (United &tgtesjwww.nass.usda.gov/
3. National Institute of Health (United Statdg)ps://www.nih.gov/

4.  American Society for Nutrition (United S&s)https://nutrition.org/?s=trends

5. Canadian Agriculture and Food Industry Association (Canaitiag://agriculture.canada.ca/en

6. Government of Canada (Canadittps://www.canada.ca/en.html
7
8
9

N

Statistics Canada (Canadujps://www.statcan.gc.ca/en/start
Dieticians of Canada (Canadajps://www.dietitians.ca/
. Canadian Nutrition Sodig (Canadajttps://cnsscn.ca/
10. Institute of Nutrition, Metabolism and Diabetes, CIHR (Candudigs://cihrirsc.gc.ca/e/13521.html
11. Canadian Public Health Association (Candut#)s://www.cpha.ca/
12. Pan American Health Organization (multinatiortatps://iris.paho.org/handle/10665.2/2956
13. Caribbean Epidemiology Center (CARE®)ps://iris.paho.org/handle/10665.2/2961
a) Caribbean Food and Nutrition Institute (CFKtjps://iris.paho.org/handle/10665.2/2969
b) Latin American and Caribbean Center on Health Sciences (BIREME).//iris.paho.org/handle/10665.2/2957
c) Latin American Center for Perinatology, Women and Reproductive Health (Citfd®)//www.paho.org/en/latiemercan
centerperinatologywomenandreproductivehealthclap
d) Caribbean Public Health Agenbgtps://carpha.org/
14. The Government of Anguilla (Anguilldjttp://www.gov.ai/statistics.htm
15. Ministry of Health (Antigua and Barbudhjtps://ab.gov.ag/detail_page.php?page=29
16. Ministry of Health (Argentinahttps://www.argentina.gob.ar/salud
17. Aruba Government (Arubdjttps://www.government.aw/
18. Ministry of Health and Wellness (Bahamasips://www.bahamas.gov.bgga/portal/public/Health%20Statistics/Health%20Statistics/
19. Barbados Information Service (Barbadb#ps://gisbarbados.gov.bb/blog/tag/bheanpublic-healthagency/
20. Ministry of Health (Barbadod)ttps://www.gov.bb/Ministries/health
21. Government of Bermuda (Bermudgjps://www.gov.bm/
22. Ministry of Health (Brazihhttps://bvsms.saude.gov.br/
23. Ministry of Health (Cayman Islandbj}tps://www.gov.ky/news/preseleasedetails/dgcensuanessagéo-civil -service
24. Ministry of Health (Chilehttps://www.gob.cl/en/ministries/ministiyf-health/andhttps//www.minsal.cl/
25. Ministry of Health and Social Protection of Colombia (Colombids://www.minsalud.gov.co/English/Paginas/inicio.aspx
26. Ministry of Health (Costa Ricd)ttps://www.ministeriodesalud.go.cr/
27. Ministry of Health (Cubahttps://salud.msp.gob.cu/language/en/welcaoathe-official-websiteof-the-ministry-of-public-health/
28. Government of Dominica (Dominich}tps://dominica.gov.dm/
29. Ministry of Health (Ecuadomttps://www.salud.gob.ec/
30. Ministry of Health (El Salvadomttps://wwwsaludgob-sv.translate.goog/?_x_tr_sl=es& x_tr_tl=en&_x_tr_hl=ené&trxpto=nui,sc

31. Falkland Islands Government Public Health (Falkland Islahitis}:/fig.gov.fk/publichealthdndhttps://www.fig.gov.fk/health/
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https://www.bahamas.gov.bs/wps/portal/public/Health%20Statistics/Health%20Statistics/!ut/p/b1/vZLLjptAEEW_ZT5ghm6gob1s3H60zZu2B9ggG7ABg4HYBsPXh1EiJZtMNslULUqlurpHVyohFHwhvB66_Hy45_X1UH7soRJJK8tw5jI2sCLPAIPcZHRhSysJCu-Cfwz65xyzfrE4RvmlW8VaurkFcg7nai6bziO-SJZZ6Tw4o6hTVyPAiUpHta5tc7PMqmzv5wh2J35lHt-yZynJ17J5PpYoKnm8bHgfeV7sG_zSnMvX7rl2_DI9WJRYDmo2Lqb3pZMAi6aHRF7CexjWcqk2WKLpUQ8eA_C46Y-vZFcvyjGbAgVTIPCHIuDvecMfErAyCJkkKwQUwHa2Tmx1LVoy-Cn4BBFMAvWXgyXyD8gcKtsdAlgDAhd8IEdeMTRsvIxuAQZwo05vUiJNDpDvrnuTL0YjcacxHce9YYC7ZdIlMwpj8ExuJ3t3pxGybVOTfg70dOVrgViDXw1U_ztwK0oTUJd0E8-ht5K-GIj__dNshDA_Vm99XL2BNzyTxBlSAZYxRBBAYV8EyozeWE-Ze8riXXF_j8WMOIlD-lvj3LdA0RZDgz2APGmDHFdrA_U0pAkdH_jwOMjEYW3D3SpmwKBVJsIqPVcGYyap3yPWbz1ytIfCFnN0CS2F8tSPjieeO23YYrlIHmcHZW2bHOsy2AxSA9s9qG5ojTSsR1q2g2ib7dv6nnvz5w3GybkI-nweps9C1qHYZWpvqetCnF2aV1vU4u7bLHReBHNdV6nQVJ2uuBj-1tKZvLx8ByBVGzA!/dl4/d5/L2dBISEvZ0FBIS9nQSEh/
https://gisbarbados.gov.bb/blog/tag/caribbean-public-health-agency/
https://www.gov.bb/Ministries/health
https://www.gov.bm/
https://bvsms.saude.gov.br/
https://www.gov.ky/news/press-release-details/dg-census-message-to-civil-service
https://www.gob.cl/en/ministries/ministry-of-health/
https://www.minsal.cl/
https://www.minsalud.gov.co/English/Paginas/inicio.aspx
https://www.ministeriodesalud.go.cr/
https://salud.msp.gob.cu/language/en/welcome-to-the-official-website-of-the-ministry-of-public-health/
https://dominica.gov.dm/
https://www.salud.gob.ec/
https://www-salud-gob-sv.translate.goog/?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=nui,sc
https://fig.gov.fk/publichealth/
https://www.fig.gov.fk/health/
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32. Ministry of Health (Guyanahttps://www.health.gov.gydnd Department of Public Healtittps://dpi.gov.gy/

33. Bureau of Statistics of Guyana (Guyah#ps:/statisticsguyana.gov.gy/subjects/demograptay-and sociatstatistics/nutritiorguyana
2013t0-2017/

34. National Portal of the Government of Grenada (Grenhtip$://gov.gd/

35. Ministry of Health (Guadeloupéittps://dpi.gov.gy/tag/qdeloupe/

36. Ministry of Health (Guatemaldjttps://www.mspas.gob.gt/

37. Ministry of Public Health and Population of Haiti (Haitftps://www.mspp.gouv.ht/

38. Government of Honduras (Hondurdfp://www.salud.gob.hn/site/

39. Ministry of Health & Wellness (Jamaichjtps://www.moh.gov.jm/

40. Statistical Institute of Jamaicagmaicahttps://statinja.gov.jm/Demo_SocialStats/Health.aspx

41. Jamaica Information Service (Jamaib&ps://jis.gov.jm/information/gethe-facts/getthe-factsunderstandingutrition-labels/

42. Secretariat of Health (Mexicdtps//www.gob.mx/salud/en

43. National Public Health Institute (Mexicbjtps://www.insp.mx/insfverview.html

44. Ministry of Health (Nicaraga) http://www.minsa.gob.ni/

45. Ministry of Health (Panamdjttp://www.minsa.gob.pa/

46. Ministry of Public Health and Social Welfare (Paraguatyps://www.mspbs.gov.py/index.php

47. Puerto Rico Department of Health (Puertod}iattps://www.salud.gov.pr/

48. Government of Saint Kitts and Nevis (Saint Kitts and Nevitg)s://www.gov.kn/

49. Government of Saint Lucia (Saint Lucitp://www.govt.Ic/andhttp://health.govt.Ic/

50. Ministry of Public Health (8int Martin)http://www.sintmaartengov.org/GOVERNMENT/VSA/Pages/default.asypk
https://stmaartenehasm/

51. Ministry of Health, Wellness and the Environment (Saint Vincent and the Grenalitpeg)vww.health.gov.vc/healtlaind
https://www.gov.vc/

52. Ministry of Health (Surinamehttps://health.gov.sr/

53. Ministry of Health (Trinidad and Tobagbjtps://health.gov.tt/

54. Statistics Department Turks and Caicos Islands (Turks and Caicos Isigpds)jwww.gov.tc/stats/

55. Ministry of Health (Uruguayhttps://www.gub.uy/ministerigaludpublica/home

Asia and Pacific
1.  Wellington: Ministry of Health (New Zealanti}tps://www.health.govt.nz/
2. The New Zealand Nutrition Foundation (New Zealamitf)s://nutritionfoundation.org.nz/abeus
3. Nutrition Australia (Australiahttps://nutritionaustralia.org/
4. Australian Government, Department of Health and Australian Institute of Health and Welfare (Austrasi#)vww.awe.gov.awnd
https://lwww.aihw.gov.audndhttps://www1.health.gov.au/internet/main/publishing.nsf/Content/publicaBtetsstics
Australian Bureau of Statistics (Australla}ps://www.abs.gov.au/statistics/health/healbimditionsandrisks/australiarhealthsurvey
nutrition-first-resultsfoods-andnutrients/latestelease
6. National Food and Nutrition Centre (Fifijtp://www.nutrition.gov.fj/
7. Ministry of Health & Medical Services (Fijhttp://www.health.gov.fj/publications/
8. Indian Council of Agricultural Research (Indiattps://icar.org.in/
9. National Institute of Ntrition Indian Council of Medical Research (Indrjps://www.nin.res.in/
10. Indian Diabetic Assaociation (Indidftp:/idaindia.com/
11. Nutrition Foundation of India (Indidjttps://www.nutritionfoundationofindia.res.in/scientifieports/
12. Badan Pusat Statistik (Indoneshfps://www.bps.go.id/
13. National Institute of Health and Nutrition (Japéutips://www.nibiohn.go.jp/éen/
14. The Japan Diabetic Association (Japhttps://www.dietitian.or.jp/english/health/
15. Ministry of Health, Labour and Welfarddpanhttps://www.mhlw.go.jp/english/
16. Food and Nutrition Research Institute (Philippinesps://www.fnri.dost.gov.ph/index.php/Afutrition-statistic/1087th-nationatnutrition-
survey
17. Nutrition Center of the Philippines (Philippind}p://wwwncp.org.ph/
18. Philippine Statistics Authority (Philippinebjtps://psa.gov.ph/content/fo@bnsumptiorandnutrition
19. Department of Health (Philippinebjtps://doh.gov.ph/search/node/nutrition
20. Health Promotion Board (Singapot#jps://www.ipb.gov.sg/
21. Ministry of Public Health (Afghanistartttps://moph.gov.af/en/
22. Ministry of Health (Samoa)ttps://www.health.gov.ws/
23. Samoa Bureau of Statistics (Samb#ps://www.sbs.gv.ws/
24. The State Statistical Committee of the Republic of Azerbaijan (Azerbaijgosy//www.stat.gov.az/source/food_balances/?lang=en
25. Ministry of Health and Family Welfare (Bangladesittp://www.mohfw.gov.bd/
26. Ministry of Heath (Bhutanhttps://www.moh.gov.bt/
27. The British Indian Ocean Territory Government webkttps://biot.gov.io/about/
28. Ministry of Health (Brunei Darussalarhjtp://www.moh.gov.bn/SitePages/Public%20Health.aspx
29. Ministry of Health of Cambodia (Cambodiaftp://moh.gov.kh/?lang=en
30. National Institute of Public Health (Cambodke)ps://niph.org.kh/niph/home/index.html
31. China National Nutrition Survey (Chinhjtps://www.cpc.unc.edu/projects/china
32. National Health Commission of the PRC (Chihép://en.nhc.gov.cn/
33. Ministry of Health (Chinajttp://www.china.org.cn/english/government/130468.htm
34. Te Marae Ora Cook Islands Ministry of Health (Cook Islandig)s://www.health.gov.ck/
35. Guam Department of Public Health and Social Services (Ghtps//dphss.guam.gov/
36. Centre for Health Protection Department of Health (Hong Kaittgks://www.chp.gov.hk/en/healthtopics/content/25/8800.html
37. Food and Health Bureau (Hong Korig)ps://www.fhb.gov.hk/statistics/en/dha/dha_summary_report.htm
38. Department of Health (Hong Konbjtps://www.dh.gov.hk/english/index.html
39. Ministry of Healthcare (Kazakhstahjtps://www.gov.kz/memleket/entities/dsm?lang=en
40. Ministry of Health & Medical Services (Kiribathttps://mhms.gov.ki/

o
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https://www.nin.res.in/
http://idaindia.com/
https://www.nutritionfoundationofindia.res.in/scientific-reports/
https://www.bps.go.id/
https://www.nibiohn.go.jp/eiken/
https://www.dietitian.or.jp/english/health/
https://www.mhlw.go.jp/english/
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https://www.health.gov.ws/
https://www.sbs.gov.ws/
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https://biot.gov.io/about/
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https://www.dh.gov.hk/english/index.html
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Kiribati National Statistics Office (Kiribatifittps:/nso.gov .ki/statistics/environment/food/

Ministry of Health and Welfare (South Korda}ps://www.mohw.go.kr/eng/

Ministry of Health (Laohttps://mohgov-la.translate.goog/?_x_tr_sl=lo&_x_tr_tl=en&_ x_tr_hl=en&_x_tr_pto=nui,sc
Ministry of Health (Malaysiapttps://www.moh.gov.my/

Ministry of Health (Maldiveshttp://health.gov.mv/

Ministry of Health Republic Of Marshalslands Majuro (Marshall Islandkjtps://rmihealth.org/

FSM Department of Health and Social Affairs (Federated States of Microhégistjhsa.gov.fm/healthénd
https://www.fsmgov.org/index.html

Ministry of Health (Myanmarhttps://www.mohs.gov.mm/page/7339

Ministry of Health (Nauruhttp://naurugov.nr/government/ministries.aspx

Nepal Nutrition and Food Security Portal (Neg#tp://www.nnfsp.gov.np/

Ministry of Health and Population (Nepéiitps://www.mohp.gov.np/enghdhttps://dohs.gov.np/

Nepal Public Health Association (Nepht}ps://nepha.org.np/

Statistics Niue (Niuefttps://niue.prism.spc.int/category/social/vigshtistics/

Ministry of National Health Services Regulations and Coordination, Government of Pakistan (Pakistati)hsrc.gov.pk/
Ministry of Planning Development & Special Initiatives (Pakistatty)s://www.pc.gov.pk/web/nutrition

National Institute of Health (Restan)https://www.nih.org.pk/

Ministry of Health (Palaulttps://www.palaugov.pw/executideranch/ministries/healtl@ndhttp://www.palauhealth.org/
Ministry of Health (Papua New Guinelaftps://www.health.gov.pg/

Government of the Pitcairn Islands (Pitcairn Islardig)s://www.government.pn/

Ministry of Health (Solomon Islands)tps://solomons.gov.sb/ministof-healthmedicatservices/

National Statistics Office (Solomon Island)ps://www.statistics.gov.sb/

Medical Research Institute (Sri Lank#)p://www.mri.gov.lk/units/nutrition/surveyeports/

Department of Census and Statistics (Sri Lamii):.//www.statistics.gelk/Health/Staticallnformation

Ministry of Health (Sri Lankahttp://www.health.gov.lk/moh_final/englisehdhttps://hpb.health.gov.lk/en

Ministry of Health and Welfare (Taiwamh)tps://www.hpa.gov.tw/EngPag&etail.aspx?nodeid=1077&pid=62@hd
https://www.mohw.gov.tw/my2.html

Department of Health (Taiwah}tps://english.doh.gov.taipei/Default.aspx

Government Portal of the Republic of China (Taiwait)s://www.taiwan.gov.tw/3866.php

Ministry of Health (Tajikistanhttp://www.dushanbe.tj/index.php?Ing=en&id=132

Ministry of Public Health (Thailand)ttps://ddc.moph.go.th/

Government of Timeteste (TimofLeste)http://timorleste.gov.tl/?lang=en

Government of Tokela(r okelau)https://www.tokelau.org.nz/

Ministry of Health (Tongahttp://www.health.gov.to/

Ministry of Health (Tuvaluhttps://www.gov.tv/directory/content/4/shows

Ministry of Health (Uzbekistarfttps://ssv.uz/en

Ministry of Health (Vanuatuhttps://moh.gov.vuandhttps://gov.vu/

Vanuatu National Statistics Office (Vanuahi)ps://vnso.gov.vu/index.php/en/spegaieports/householdutrition-analysisfor-vanuatu
Ministry of Health (Viethamhttps://www.moh.gov.vn/en_US/web/ministof-health

Vietnam Public Health Association (Vietnahtjps://vpha.org.vn/

European Public Health Association (multinatiorfdtps://eupha.org/

EU Healthcare (multinationaljttps://www.euhealthcare.filhealtlservicesabroad/couny-specificinformationabouthealthservices/
Food Safety Authority of Ireland (Irelantjtps://www.fsai.ie/science_health.html

Irish Universities Nutrition Alliance (Irelandittps://www.iuna.net/surveyreports

Health Promotion Unit (Irelandjttps://www.hse.ie/eng/health/hl/resources/

Department of Health (Irelantiftps://www.gov.ie/en/organisation/departmefthealth/

Government of United Kingdom (UKjttps://www.gov.uk/government/statistics/

British Nutrition Foundation (UKhttps://www.nutrition.org.uk/

UK Data Service (UKpttps://www.ukdataservice.ak/getdata/themes/food/research.aspx

The French Agency for Food, Environmental and Occupational Health & Safety (ANSES) (France)

Public Health France (Frandeftps://www.santepubliquefrance.fr/

Albania Public Health (Albanid)ttps://portacor.europa.eu/divisionpowers/Pages/AlbaRiglichealth.aspx
Government of Andorra (Andorr&ftps://www.salut.ad/

Statistical Committee of thedpublic of Armenia (Armenid)ttps://armstat.am/en/?nid=699&thid=2

Ministry of Health (Armeniahttps://www.moh.am/#3/0

The Government of the Republic of Armenia (Armenia) https://www.gov.am/en/structure/1/

Federal Ministry of Health (Austrid)ttps://www.sozialministerium.at/en.html

Ministry of Health (Belarushttp://minzdrav.gov.by/en/

National Statistical Committee of the Republic of Belarus (Beldrtgy://www.belstat.gov.by/en/

Belgian National Food Consumption Survey (Belgilntips://fcs.wivisp.be/SitePages/Home.asmxdhttps://www.nutri
facts.org/en_US/news/articles/belgiteian.html

Health, Food Chain Safety and Environment (Belgibitys://www.health.belgium.be/en

Government of Federation of Bosnia and Herzegovina (Bosnia and Herzegovina)
http://www.fbihvlada.gov.ba/english/ministarstva/zdravstvo.php

Ministry of Health of the Federation of Bosnia and Herzegovina (Bosnia and Herzedatpn@yww.fmoh.gov.ba/
Ministry of Health (Bulgariajttps://www.mh.government.bg/en/

Ministry of Health (Croatiapttps://zdravstvo.gatar/ andhttps://www.hzjz.hr/en/tag/ministrgf-health/

Ministry of Health (Cyprushttps://www.moh.gov.cy/moh/moh.nsflindex_en/index_en

Ministry of Health (Czech Republititps://www.mzcr.czandhttps://www.czso.cz/csu/czso/ministoj-health
Ministry of Health (Denmarkttps://sum.dk/englisendhttps://www.sst.dk/en/English

22



https://nso.gov.ki/statistics/environment/food/
https://www.mohw.go.kr/eng/
https://moh-gov-la.translate.goog/?_x_tr_sl=lo&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=nui,sc
https://www.moh.gov.my/
http://health.gov.mv/
https://rmihealth.org/
https://hsa.gov.fm/health/
https://www.fsmgov.org/index.html
https://www.mohs.gov.mm/page/7339
http://naurugov.nr/government/ministries.aspx
http://www.nnfsp.gov.np/
https://www.mohp.gov.np/eng/
https://dohs.gov.np/
https://nepha.org.np/
https://niue.prism.spc.int/category/social/vital-statistics/
https://nhsrc.gov.pk/
https://www.pc.gov.pk/web/nutrition
https://www.nih.org.pk/
https://www.palaugov.pw/executive-branch/ministries/health/
http://www.palauhealth.org/
https://www.health.gov.pg/
https://www.government.pn/
https://solomons.gov.sb/ministry-of-health-medical-services/
https://www.statistics.gov.sb/
http://www.mri.gov.lk/units/nutrition/survey-reports/
http://www.statistics.gov.lk/Health/StaticalInformation
http://www.health.gov.lk/moh_final/english/
https://hpb.health.gov.lk/en
https://www.hpa.gov.tw/EngPages/Detail.aspx?nodeid=1077&pid=6201
https://www.mohw.gov.tw/mp-2.html
https://english.doh.gov.taipei/Default.aspx
https://www.taiwan.gov.tw/3866.php
http://www.dushanbe.tj/index.php?lng=en&id=132
https://ddc.moph.go.th/
http://timor-leste.gov.tl/?lang=en
https://www.tokelau.org.nz/
http://www.health.gov.to/
https://www.gov.tv/directory/content/4/shows
https://ssv.uz/en
https://moh.gov.vu/
https://gov.vu/
https://vnso.gov.vu/index.php/en/special-reports/household-nutrition-analysis-for-vanuatu
https://www.moh.gov.vn/en_US/web/ministry-of-health
https://vpha.org.vn/
https://eupha.org/
https://www.eu-healthcare.fi/health-services-abroad/country-specific-information-about-health-services/liechtenstein/
https://www.fsai.ie/science_health.html
https://www.iuna.net/surveyreports
https://www.hse.ie/eng/health/hl/resources/
https://www.gov.ie/en/organisation/department-of-health/
https://www.gov.uk/government/statistics/ndns-time-trend-and-income-analyses-for-years-1-to-9
https://www.nutrition.org.uk/
https://www.ukdataservice.ac.uk/get-data/themes/food/research.aspx
https://www.santepubliquefrance.fr/
https://portal.cor.europa.eu/divisionpowers/Pages/Albania-Public-health.aspx
https://www.salut.ad/
https://armstat.am/en/?nid=699&thid=2
https://www.moh.am/#3/0
https://www.sozialministerium.at/en.html
http://minzdrav.gov.by/en/
https://www.belstat.gov.by/en/
https://fcs.wiv-isp.be/SitePages/Home.aspx
https://www.nutri-facts.org/en_US/news/articles/belgium--elan.html
https://www.nutri-facts.org/en_US/news/articles/belgium--elan.html
https://www.health.belgium.be/en
http://www.fbihvlada.gov.ba/english/ministarstva/zdravstvo.php
http://www.fmoh.gov.ba/
https://www.mh.government.bg/en/
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Republic of Estonia (Estoniaftps://www.hm.ee/eandhttps://www.terviseamet.ee/en

Ministry of Health (Faroe Island$itps://www.hmr.fo/enandhttps://www.government.fo/en/thgovernment/ministries/ministrgf-
health/staff/

Ministry of Health (Finlandjttps://stm.fi/en/frontpagandhttps://thl.fi/en/web/thlfien

Ministry of Health (Georgialttps://www.moh.gov.ge/en/

Department of Public Health (Georgta}ps://dph.georgia.gov/chrondiseaseprevention/nutritiorandphysicatactivity/nutrition-
standards

Ministry of Health (Germany)ttps://www.bundesgesundheitsministerium.de/en/ministaféteratministry-of-health.html
Ministry of Health (Gibraltarhttps://www.gha.gi/aboutis/ministryfor-health/andhttps://www.gha.gi/

Government of Gibraltar (Gibraltanytps://www.gibraltar.gov.gi/statistics

Public Health Gibraltar (Gibraltahttps://healthygibraltar.org/news/enationshealthhealthandlifestyle-survey2021/
Ministry of Health (Greece)ttps://www.moh.gov.gr/

Ministry of Health (Greenlandttps://naalakkersuisut.gl/en/Naalakkersuisut/Departments/Sundhed

Statens Institut for Folkesundhed (Greenlahmttf)s://www.sdu.dk/en/sif/forskning/groenland

Government of Guernsey (Guernséytps://www.gov.gg/publichealthinfo

Ministry of Health (Hungaryhttps://www.health.go.ke/hungary/

National Public Health and Medical Officer Service (Hungatyps://www.antsz.hu/

Statistics Iceland (Icelandhytps://www.statice.is/

Government of Iceland (Icelantjtps://www.government.is/ministries/ministof-health/

The Directorate of Health (Icelantitps://www.landlaeknir.is/english/

Nordic Cooperation (multinationatittps://norden.divgoortal.org/smash/search.jsf?dswid=805

Ministry of Health (Israelhttps://www.health.gov.il/English/MinistryUnits/ICDC/mabat/Pages/default.aspix
https://lwww.health.gov.il/PublicationsFiles/nutriti@®20 en.pdf

Central Bureau of Statistics (Israbt}ps://www.cbs.gov.il/lhe/pages/default.aspx

Government of Israel (Isradi}tps://www.gov.il/en

Ministry of Health (Italy)https://mohit.pure.elsevier.condnd
https://www.salute.gov.it/portale/nuovocoronavirus/homeNuovoCoronavirus.jsp?lingua=english

Italian Society of Hygiene, Preventive Medicine and Public Health (Itatty)//www.sitinazionale.org/site/new/

The Italian National Agency for Regional Health Servicesy(Jtattps://www.inahta.org/members/agenas/
Government of Jersey (Jerséydps://wwwgov.je/Government/JerseyInFigures/Health/pages/indexaspx
https://statesassembly.gov.je/Pages/default.asghttps://statesassembly.gov.je/assemblyreports/20172083. pdf
Central Statistical Bureau (Latvikjtpsf/www.csp.gov.Ilv/erandhttps://www.vm.gov.Iv/\?
Liechtensteinbés National Of f i c e hitds://vhivey.Bvlli/infalt/1908/arhtsstEllenfariG e s u n d
gesundheit

Ministry of Health of The Republic of Lithuania (Lithuanta}ps://sam.Irv.lt/en/

National Center for Public Health under the Ministry of Health (atfia) https:/nvsc.Irv.It/

Ministry of Health (Luxembourghttps://sante.public.lu/fr/index.prgndhttps://msan.gouvernement.lu/en.html
Luxembourg Institute of Health (Luxemboutgfps://www.lih.lu/

The Luxembourg Government (Luxembouhdfps://gouvernement.lu/en.htahdhttps://guichet.publicd/en/citoyens/santsocial.html
Ministry of Health (Macedonia)ttp:/zdravstvo.gov.mk/

INSTITUTE OF PUBLIC HEALTH OF REPUBLIC OF NORTH MACEDONIA (Macedontiatfps://www.iph.mk/enand
https://lwww.iph.mk/en/keyactsfrom-the-study-of-nutrition-of-the-populatiorin-macedonia/

Republic of North Macedonia State Statistical Office (Maceddrita}://www.stat.gov.mk/

Ministry of Health (Maltahttps://deputyprimeminister.gov.mt/en/Pages/health.aspx
https://meae.gov.mt/en/Public_Consultations/MBBALTH/Pages/Home.aspx

Malta Association of Public Health édlicine (Maltahttps://maphm.org/

Ministry of Health (Moldovahttps://msmps.gov.md/en/

Ministry of Health (Monacohttps://en.gouv.mc/Governmehtstitutions/TheGovernment/Ministryof-Healthand SociatAffairs and
https://www.monacdribune.com/en/listing/ministrpf-healthandsociataffairs/

Ministry of Health (Montenegrdjttps://www.gov.me/en/mzd

National Institute for Public Health and the Environment (Netherlamtis3://www.rvm.nl/enandhttps://www.rivm.nl/en/dutcinationat
food-consumptiorsurvey

Ministry of Health (Netherlandsjttps://www.government.nl/ministries/ministof-healthwelfareandsport

Norwegian Institute of Public Health (Norwayftps://www.fhi.no/en/

Ministry of Health (Norwayhttps://www.regjeringen.no/en/dep/hod/id421/

Statidics Norway (Norwayhttps://www.ssb.no/en

Ministry of Health (Polandhttps://www.gov.pl/web/zdrowie

Ministry of Health (Portugabttps://www.sns.gov.pt/

The National Food, Nutrition and Physical Activity Survey (Portugafs://www.ianaf.up.pt/en

Ministry of Health (Romanialttp://www.ms.ro/

Ministry of Health (Russiahttps://minzdrav.gov.ru/en

Government of San Marino (San Marifaps://en.gouv.mandhttp://www.sanita.sm/ctine/home.html

Ministry of Health (Serbiahttps://www.zdralje.gov.rs/andhttp://publikacije.stat.gov.rs/G2021/pdfE/G20216003.pdf
Public Health Authority of the Slovak Replic (Slovakia)https://www.uvzsr.sk/en/index.php/

Ministry of Health (Slovakiahttps://health.gov.sk/Titulka

Government of Slovenia (Sloveniattps://www.gov.siandhttps://www.nijz.si/s|

Nutrition Institute (Sloveniahttps://www.nutris.org/en/

Ministry of Health (Spainhttps://www.mscbs.gob.es/en/home.tantdhttps://www.lamoncloa.gob.es/lang/en

Spanish Agency for Food Safety and Nutrition (Sphitps://www.aesan.gob.emshd
https://lwww.aesan.gob.es/en/AECOSAN/web/seguridad_alimentaria/subdetalle/enalia_2.htm

Swedish National Data Service (Swedbtips://snd.gu.se/en/catalogue/study/ext0093

Government Offices of Sweden (Swedbttps://www.government.se/governmaitsweden
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90. Public Health Agency of Sweden (Swedattps://www.folkhalsomyndigheten.se/tpeblic-healthagencyof-sweden/

91. Federal Food Safety and Veterinary Office (Switzerldtfs://www.blv.admin.ch/blv/en/home/dbb//strategien/schweizer
ernaehrungsstrategie.html

92. Federal Office of Public Health (Switzerlartajps://www.bag.admin.ch/bag/en/home.hemthttps://www.inahta.org/members/sfoph/

93. Swiss Tropical and Public Health Institute (Switzerlamit)s://www.swisstph.ch/en/

94. Ministry of Health (Turkeyhttps://www.saglik.gov.tr/?_Dil=2

95. Ministry of Health (Ukrainehttps://en.moz.gov.uahd Governmertittp://old.kmu.gov.ua/

96. Center of Public Health of the Ministry of Health of Ukraine (Ukraimig)s://phc.org.ua/en

Middle East and Arab States
1. Ministry of Health (Bahrainhttps://www.moh.gov.bh/?lang=en
Ministry of Health (Djibouti)https://sante.gouv.dj/
3. Ministry of Health (Mauritaniahttps://www.sante.gomr/
4.  Ministry of Health (Moroccohttps://www.sante.gov.ma/Pages/Accueil.aspx
5. Palestine Palestinian Central Bureau of Stati§Redestinehttps://www.pcbs.gov.ps/site/lang__en/722/default.aspx
6.  Ministry of Health (Palestind)ttps//www.moh.gov.ps/portal/en/
7. Palestinian National Institute of Public Health (Palestiig)s://pniph.org/index.php/en/
8. National Bureau o$tatistics (Somalighttps://www.nbs.gov.so/
9.  Ministry of Health (Somalialpttps://moh.nomadilab.org/
10. Ministry of Health (Sudanhttps://moh.gov.ss/
11. Sudan Health Observatory (Sudattp://www.sho.govd/controller/research_db.php?sm_id=143&mid=109&lid=1
12. Tunisian Center for Public Health (Tunisk}ps://tuncph.org/en/
13. Ministry of Health and Medi&l Education (Iranhttps://irangov.ir/ministyof-healthandmedicateducation
14. Statistical Center of Iran (Iramttps://www.amar.org.ir/english/
15. Ministry of Health (Jordanhttps://corona.moh.gov.jo/en
16. Department of Statistics (Jordantjp://dosweb.dos.gov.jo/
17. Kuwait Institute for Scientific Research (Kuwalitltps:/ivww.kisr.edu.kw/en/projects/84/details/
18. Kuwait Foundation for the Advancement of Sciences (Kuwmips://www.kuwaitresearch.com/ar/publication/title/nutritimogram
statekuwait-phasel-nationatnutrition-surveystatekuwait
19. Kuwait Government (Kuwaithttps://e.gov.kw/sites/kgoenglish/Pages/CitizensResidents/InfoSubPages/Health.aspx
20. Central Statistical Bureau (Kuwaltjtps://www.csb.gov.kw/Pages/Statistics_en?ID=59&ParentCatID=%2070
21. Ministry of Public Health (Lebanorjitps://www.moph.gov.lb/en
22. Ministry of Health (Libya)https://www.health.gov.ly/
23. Ministry of Health (Omanhttps://www.moh.gov.om/eflf--701
24. National Center for Statistics and Information (Omiaits://www.ncsi.gov.om/Pages/Allindicators.aspx
25. Ministry of Health (Qatarhttps://www.moph.gov.ga/english/Pages/default.aspx
26. Ministry of Health (Saudi Arabid)ttps://www.moh.gov.sa/en/Pages/default.aspx
27. General Authority for Statistics (Saudi Arabkjps://www.stats.gov.sa/en/868
28. Ministry of Health (United Arab Emirateg}tps://www.mohap.gov.ae/en/Pages/default.aspx
29. Ministry of Health (Yemenhttps://moh.gov.ye/en/home.aspx

African Development Bank Group (multinationat}ps://dataportal.opendataforafrica.org/
2. Ministries of Health in Africa (multinationabttps://www.africa.upenn.edu/health/ministries.htm
3. Africa CDC (multinationalhttps://africacdc.org/resources/
4. West African Health Organization (multinationatips://www.wahooas.org/wetas/en
5.  Transform Nutrition West Africa (multinationatttps://westafrica.transformnutrition.org/
6. Instituto Nacional de Estatistica (Angolatips://www.ine.gov.ao/
7. Ministry of Health (Botswanattps://www.moh.gov.bw/about_us.html
8. Ministéere de la Santé (Burkina Fasujps://www.sante.gov.bf/accueil
9. Ministére de la Santé Publique (Burunidijp://minisante.bi/
10. Ministére de la Santé Publiqgue (Cameroatt)s://www.minsante.cm/site/?q=en
11. Ministére de la Santé et de la Population de Centrafrique (Central African Repttpkc)www.msgcentrafrique.net/
12. Ministére de la Santé Publique (Chédttp://santetchad.org/
13. Ministére de la Santé Publique (Condpips://www.minisanterdc.céndhttp://sante.gouv.cg/
14. Ministére de la Santé et de I'Hygiéne Publique (Céte D'lvhitp)//www.sante.gouv.ci/
15. Government of Equatorial Guinea (Equatorial Guirteg)s://www.guineaecuatorialpress.com/index.php
16. Ethiopian Public Health Institute and Ministry of Health (Ethiopitips://ephi.gov.etandhttps://www.moh.gov.et/ejcc/
17. Ministére de la Santé (Gabon) http://www.sante.gouv.ga/
18. Ministry of Health (Gambialttps://www.moh.gov.gmandhttps://www.moh.gov.gm/publibealth/
19. Ministry of Health (Ghanahttps://www.moh.gov.gh/
20. Ministry of Health (Kenyahttps://www.health.go.ke/#
21. Ministry of Health (Lesothohttps://www.gov.ls/
22. Ministry of Health (Liberiahttp://moh.gov.Ir/
23. Ministéere de la Santé Publique (Madagash#p://www.sante.gov.mg/ministesantepublique/
24. Ministéere de la Santé (Malittp://www.sante.gov.ml/
25. Ministry of Health and Wellness (Mauritiukjtps://health.govmu.org/Pages/default.aspx
26. Federal Ministry of Health (Nigeriattps://ffmohconnect.gov.ng/
27. National Institute of Statistics of Rwanda (Rwankips://www.statistics.gov.rw/
28. Ministry of Health (Rwandattps://www.moh.gov.rw/
29. Ministere de la Santé et de I'Action Sociale (Sendggls://sante.sec.gouv.sn/
30. Ministry of Health (Seychelledittp://www.health.gov.sa@ndhttp://www.mofa.gov.sc/
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https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/
https://www.blv.admin.ch/blv/en/home/das-blv/strategien/schweizer-ernaehrungsstrategie.html
https://www.blv.admin.ch/blv/en/home/das-blv/strategien/schweizer-ernaehrungsstrategie.html
https://www.bag.admin.ch/bag/en/home.html
https://www.inahta.org/members/sfoph/
https://www.swisstph.ch/en/
https://www.saglik.gov.tr/?_Dil=2
https://en.moz.gov.ua/
http://old.kmu.gov.ua/
https://phc.org.ua/en
https://www.moh.gov.bh/?lang=en
https://sante.gouv.dj/
https://www.sante.gov.mr/
https://www.sante.gov.ma/Pages/Accueil.aspx
https://www.pcbs.gov.ps/site/lang__en/722/default.aspx
https://www.moh.gov.ps/portal/en/
https://pniph.org/index.php/en/
https://www.nbs.gov.so/
https://moh.nomadilab.org/
https://moh.gov.ss/
http://www.sho.gov.sd/controller/research_db.php?sm_id=143&mid=109&lid=1
https://tuncph.org/en/
https://irangov.ir/ministry-of-health-and-medical-education
https://www.amar.org.ir/english/
https://corona.moh.gov.jo/en
http://dosweb.dos.gov.jo/
https://www.kisr.edu.kw/en/projects/84/details/
https://www.kuwaitresearch.com/ar/publication/title/nutrition-program-state-kuwait-phase-1-national-nutrition-survey-state-kuwait
https://www.kuwaitresearch.com/ar/publication/title/nutrition-program-state-kuwait-phase-1-national-nutrition-survey-state-kuwait
https://e.gov.kw/sites/kgoenglish/Pages/CitizensResidents/InfoSubPages/Health.aspx
https://www.csb.gov.kw/Pages/Statistics_en?ID=59&ParentCatID=%2070
https://www.moph.gov.lb/en
https://www.health.gov.ly/
https://www.moh.gov.om/en/-/---701
https://www.ncsi.gov.om/Pages/AllIndicators.aspx
https://www.moph.gov.qa/english/Pages/default.aspx
https://www.moh.gov.sa/en/Pages/default.aspx
https://www.stats.gov.sa/en/868
https://www.mohap.gov.ae/en/Pages/default.aspx
https://moh.gov.ye/en/home.aspx
https://dataportal.opendataforafrica.org/
https://www.africa.upenn.edu/health/ministries.htm
https://africacdc.org/resources/
https://www.wahooas.org/web-ooas/en
https://westafrica.transformnutrition.org/
https://www.ine.gov.ao/
https://www.moh.gov.bw/about_us.html
https://www.sante.gov.bf/accueil
http://minisante.bi/
https://www.minsante.cm/site/?q=en
https://www.msp-centrafrique.net/
http://sante-tchad.org/
https://www.minisanterdc.cd/
http://sante.gouv.cg/
http://www.sante.gouv.ci/
https://www.guineaecuatorialpress.com/index.php
https://ephi.gov.et/
https://www.moh.gov.et/ejcc/
https://www.moh.gov.gm/
https://www.moh.gov.gm/public-health/
https://www.moh.gov.gh/
https://www.health.go.ke/
https://www.gov.ls/
http://moh.gov.lr/
http://www.sante.gov.mg/ministere-sante-publique/
http://www.sante.gov.ml/
https://health.govmu.org/Pages/default.aspx
https://www.statistics.gov.rw/
https://www.moh.gov.rw/
https://sante.sec.gouv.sn/
http://www.health.gov.sc/
http://www.mofa.gov.sc/
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The Ministry of Health & Sanitation (Sierra Leorfgjps://mohs.gov.sl/

Department of Statistics (South Afridattp://www.statssa.gov.Z2¢at=28and Healtthttp://www.health.gov.za/
Ministry of Health (South Sudaimytps://moh.gov.ss/

Ministry of Health (Swazilandhttp://www.gov.sz/index.php/heatiocuments

Ministry of Health (Tanzanid)ttps://www.moh.go.tz/erdndhttps://www.tanzania.go.tz/

Ministry of Health (Ugandattps://mwww.health.go.ug/

Ministry of Health (Zambiapttps://www.moh.gov.zm/

Ministry of Health and Child Care (Zimbabwiefp://www.mohcc.gov.zw/
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Supplementary Table S3. Risk of bias assessment scores, by country (n = 47)
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Country | Selection | Comparability | Outcome | Total score
East Asia
South Africd? 3 2 3 8 points (low risk of bias)
Chinag'” 3 2 3 8 points (low risk of bias)
Japaf 3 2 2 7 points (low risk of bias)
South Kored*? 3 1.5 2 6.5 points (low risk of bias)
Taiwan® 3 1 2 6 points (low risk of bias)
South Asia
India416 3 0.5 1.5 5 points (medium risk of bias)
Pakistafi’ 1 0.5 2 3.5 points (medium risk of bias)
Southeast Asia
Indonesid®?° 3 1 2 6 points (low risk of bias)
Malaysig* 3 2 3 8 points (low risk of bias)
Philippineg?2* 3 0.5 3 6.5 points (low risk of bias)
Singaporé 28 3 2 2 7 points (low risk of bias)
Thailand® 25 1 1 4.5 pointg(medium risk of bias)
Vietnant® 25 1 2 5.5 points (medium risk of bias)
Fiji 2% 25 0.5 1 4 points (medium risk of bias)
Middle East
Iran® 3 2 2 7 points (low risk of bias)
Lebanoi® 3 1.5 3 7.5 points (low risk of bias)
Morocco® 1 1 15 3.5points (medium risk of bias)
Latin America
Guatemald 15 2 2 5.5 points (medium risk of bias),
Mexico®®3° 2 2 3 7 points (low risk of bias)
Argentind® 15 2 3 6.5 points (low risk of bias)
Brazil*#? 15 1 3 5.5 points (medium risk of bias)
Costa Ric& 3 1 2 6 points (low risk of bias)
Chile** 2.5 1 2 5.5 points (medium risk of bias)
North America
Canad&'“ 3 2 3 8 points (low risk of bias)
United State®§'%® 3 2 3 8 points (low risk of bias)
Eastern Europe
Russid®s’ 3 1 3 7 points (low risk of bias)
Czech Republi>® 25 1 2 5.5 points (medium risk of bias)
Polang®®° 25 1.5 1 5 points (medium risk of bias)
Slovak Republi#t 3 1 2 6 points (low risk of bias)
Bulgarig? 3 1 2.5 6.5 points (low risk of bias)
Northern Europe
Denmark®* 3 2 1 6 points (low risk of bias)
Finlandf>5¢ 3 1 3 7 points (low risk of bias)
Ireland” %8 3 0.5 2 5.5 points (medium risk of bias)
Lithuanig® 2 2 2 6 points (low risk of bias)
Norway® 72 25 0.5 1 4 points(medium risk of bias)
Sweder®7* 1.5 1.5 3 6 points (low risk of bias)
United Kingdon{®& 3 1 3 7 points (low risk of bias)
Estonid-® 2 1 2 5 points (medium risk of bias)
Western Europe and Australasia (Australia and New Zealand)
Germany®# 25 2 2 6.5 points (low risk of bias)
Netherland®'®’ 3 1 3 7 points (low risk of bias)
Switzerland® 3 2 2 7 points (low risk of bias)
Italy® 4 3 0.5 2 5.5 points (medium risk of bias)
Franc& % 3 15 1 5.5 points (medium risk of bias)
Spairf? 12 3 0.5 2 5.5 points (medium risk of bias)
Greecé® 2 1 2 5 points (medium risk of bias)
Australigl®¥106 25 15 3 7 points (low risk of bias)
New Zealanéf™1° 3 1 2 6 points (low risk of bias)

The Newcastl®ttawa Scale (NOS) risk of bias domains: Selection has 3 items, up to 3 points. Comparability has 2 items, up to 2qmimtsh&u3 items, up to 3
points. Total possible score up to 8 points. Total number of points were convertedkimibliias assessments3 high risk of bias, 3-56.9 medium risk of bias, and 6

8 low risk of bias.
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Supplementary Table S4. Data extraction form

Data item Articl esé
Title of paper

Author(s)

Journal

Year of publication

Year(s) of dataonduction

Study design

Study location

Sample size

Age range and/or mean of participants

Population typed.g., nationally representative, community sample)

Method of dietary assessment (e.g., food freqency questionnaineu2decall,
diet records, household budget survey)

Specific dietary exposures examined (e.g., energy, dairy, poultry)
Operational definitions of dietary exposures (energy, macronutrients, and/or f
Point estimates (consumption of enengygcronutrients, types of fat, and/or food
at all time points

Variables that study authors adjusted for in models
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Supplementary Table S5. Data standardization methodology

Energy intakes were converted to kcal, whilenadicronutrient intakes were expressed as a percentage of total ene
Food items were standardized to common definitions, in grams/day (Suppl. Table S4). Only food items that had
comparable definitions across studies were included. Estimates of intakesaitdble stratified by age, sex, or

urban/rural residence, were combined into a single average estimate, weighted by the sample size in each strat
possible to combine estimates, the stratum with the most complete data was used. One sudeyemosting trends,
with preference for those that are nationally representative, was selected per country, unless multiple surveys w
standardized and combined in previous publication(s) or database(s). If multiple surveys were conducted in a s
country, all surveys covering different time periods were included. If nationally representative surveys were not
available, nomationally representative surveys were selected to include as many years of data as possible. If tr
were only availale in graphical format, a ruler was used to extract estimates.
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Supplementary Table S6. Food group definitions

Food item Unit Main definition

Total meat, including chicken, beef, pork, mutton, game, bacon, salami, sausages, other proces
To be separated into red meat, white meat, and processed meat if possible

Fish and seafood g/day | Fish and seafood, including mackerel, shrimp, crab, oysters, octopus, etc.

Eggs, including chicken, goose, duck, or quail eggs

Unit will also be considered as eggs/day and eggs/week where 1 egg = 50 gram.

Total dairy, includingyoghurt, cheese, sour cream, cream cheese, buttermilk, milk, paneer, milk
Dairy g/day | products, etc. Typically excludes: ice cream,dairy beverages

To be separated into whole dairy vs low fat/skim dairy if possible.

Total grains and ceals, including rice, wheat flour, maize, pasta/noodles, breakfast cereals, crac
millet, buckwheat, oats, rye, barley, sorghum, bulgur, etc.

Total fruit intake, including fresh, frozen, cooked, canned, or dried fruit.

Exclusions: fruit juice

Total vegetable intake, including fresh, frozen, cooked, canned, pickled.

Exclusions: potatoes and other roots

Roots and tubers g/day | Potatoes, yam, sweet potatoes, plantain, cassava, taro

Total bean, legume, lentil, pulse intake, including fresh, frozen, cooked, canned, or dried. Typicg
excludes: nuts and seeds, tofu

Total starchy foods g/day | Grains, cereals, roots and tubers, legumes, pulses

Total nuts and seeds, including peanuts, tree nuts (e.g., walnuts, cashews), seeds (e.g., pumpk
sunflower seeds). Typically excludes: dried fruit

Butter, margarine, lard, vegetable/seed oils (soybean, canola, rapeegedlive oil. To be separated
into animal fats (butter, lard) and vegetable fats (seed oils, olive oil) if possible
Added sugars, ice cream, biscuits, pastries, candy, chocolate, cakes other confectionery. Typicg
excludes: fruit juice, sugasweetened beverages

Meat g/day

Eggs g/day

Grains and cereals g/day

Fruits g/day

Vegetables g/day

Legumes and pulses| g/day

Nuts and seeds g/day

Added fats and oils | g/day

Sweets and added
sugars

g/day
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Supplementary Table S7. Characterisitcs fostudies and reports using individuallevel dietary assessments, by region

Author Sample WS o Method of
! Data . . collection Population q A Nutrients and food groups .
year, Study design size (% Population type dietary Adjustments
source (total age assessed
country male) length) assessment
A. EAST ASIA (5 COUNTRIES)
Wentzel Women and men, rural and Ecr)]rerlrgge n;?girggu\t/relzgt;bles
Viljoen et PURE . urban Black Soutifricans in . ' ' .
al., 2018, NWP-SA Prospective cohort 1154 2005, 2010 3570 the North West Province, FFQ fru_lt, Iegume_s, nuts/seeds_, milk No
study (33.6%) (5 years) ) . animal protein, fats and oils,
South Study excluding those with energy > ) K
Africat 7170 or < 717 keal sugar/sweets, savoury snacks,
alcohol
Women and men, Blacgouth
) Africans living in urban Cape
gr?jjrﬁcuonah Town (Langa, Gugulethy, 24-hour recall
my Khayelitsha, Crossroads and ) -
Steynet al., BRISK sampling frame Nyanga) using multiple Energy, macronutrients, added | Both surveys
20.16' South | Study and| based on BRISK | 544 1990, 2009 1964 Excluded pregnant or lactating pass method, sugar, types of fats (SFA, used the same
Africa, Cape | CRIBSA | Study, selected (39.3%) (19 years) ) same method ;
women, those bedridden, on . MUFA, PUFA) sampling frame.
Towr? Study households, based cancer treatment in last year used in both
gg dqgg)t(as for age on TB treatment, antiretroviral 1990 and 2009.
therapy, or who lived in Cape
Town < 3months
Chma Crosssectional, Range 1982, 1992, Nationally representative, mer| 1982: 5day Calculated -
National o - 39008 to ) dietary record . stratumspecific
He et al., o stratified mult 2002, 2010 and women, covering 231 . Energy, macronutrients, SFA, .
) Nutrition 58316 20+ . 1992+: 3 mean intakes,
2019, China Suveys stage cluster (45.9 2012 provinces (3685% urban consecutive 24 PUFA adjusted for total
. . A
(CNNS) random sampling 49.7%) (30 years) 19822002, 50% ir2010-2012) hour recalls energy
" CHNS raw ! Raw data:
Prospective Range datg: 18+ Energy and macronutrients urban/rural
. ; householebased 6978 to ’ Nationally representative, men calculated from raw data -
Li et al. China . 1989, 1991, h . . e . community.
study, multistage | 11892 and women in 9 provinces. . Li et al: refined grain, SSB, red | . .
2017, Shen Health d | 1993, 1997, Althouah ; d 3 consecutive d hol Li et al.: age,
etal., 2017 and | random cluster | across 2000, 2004, | Li etal., 2017; | Athough prospective study, | 5 o recqys | ML processed meat, whole |y vy
! ' i design, including | years ' ' ' new households added if olde grains, dairy, nuts, fruits, ’ '
& CHNS Nutrition ! 2006, 2009, 20+ - and food ) province,

. low, middle, and | 1989 households canngharticipate. - vegetables, fish :
website, Survey hiahi 2015 2011, 2015 Li | luded weighing sh p df £ education, and
Chind'® (CHNS) igh-income (26 years) Shen et al. i et al. excluded pregnant en et al: used for types of fat occupation Shen

rural/urban (48.0 5017: 18+ | Women. (SFA, MUFA, PUFA), dairy, etal.: age. area
communities. 49.3%) ' eggs, animal and vegetable oilg type“ g€,
Survey Crosssectional, 17524 to 19861988, Representative of men and 7-day Intakes per
Wang et al., | name(s) multi-stage, 27442 20002004, 18+ women, urban and rural, in consecutive dief ESJ Lﬁggqcr;?;g%vergfag );EHNS reference person
2016, China | not random cluster (48.0 20082011 Tianjin (~11% of total record, e umeé ve etét‘))les fruité (man 60kg, 18 yr
reported sample 49.2%) (25 years) population of China) (weighting) 9 ' Vey ’ old)
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AU Data SEEE cﬁzzié}; Population et e Nutrients and food groups
year, Study design size (% P Population type dietary group Adjustments
source (total age assessed
country male) assessment
length)
National
Nutrition Energy, macronutrients, cereal
National Survey | Crosssectional 9y ’ 1
. : About . . . potatoes, sugars, beans, nuts, .
Institute of (NNS) surveys, multi Nationally representativenen | 1-day semi . . Results weighted
o 15000 Every year ) vegetables, fruit, seaweed, fish
Health and and the | stage, stratified and women, fron1948 weighed : .| to compensate
- - . annually 19462018 All ages ; . and shellfish, meats, eggs, milk| ; :
Nutrition National | sampling, 5000 (% male (72 years) onwards (excluding Okinawa | household and dairy products. oils and fats for difference in
Reports, Health 6000 households NI;) y until 1972), women and men. | dietary record sweets )c/:opndiment’s and 1 # of households
Japaf Nutrition | annually '
S beverages
urvey
(NHNS)
. 543 to
Crosssectional, 1940, 1948, )
. . multistage cluster 2000 1950, 1960, ) . 2-day dietary Energy,macronutrients, cereals
Kim et al., National . . house Nationally representativeon legumes, potatoes, vegetables,
o sampling with 1969, every S . record, . )
2000, South | Nutrition probability holds, all 5 years All ages institutionalized, women and weighted all fruits, seaweed, oils and fats, | No
Kored Survey proportional to member 19701995 men food meat and p(_)ultry, eggs, fish,
) (% male milk and dairy
size (55 years)
NR)
The Korea| Crosssectional, Lilfc}nﬂ{r%?]ig)ééreals
Yun etal., National | households Range 1998, 2001, Nationally representative, men vegetables, fruitneat, Age standardized
Health selected based on 2005, 2007 | Yunetal 19+ . : . .
2017 & Song : 6526 to and women, non fish/shellfish, milk and products| using the 2005
and multi-stage, 2009, 2010 N . .
et al.,, 2019, o o 17394 institutionalized civilians aged| 24-hour recall and alcohol Korea Census
Nutrition | stratified area 2012,2013 Song et al. - -
South Examin robability on (40.7 2015 19+ 1 year and older (19+ for this population
Korea®! . p Y 46.4%) study) Song et al. types of fats (SFA, | estimates
ation geographic area, (17 years)
MUFA, PUFA)
Survey | age, and sex
Range - Energy, macronutrients, Meat,
Limetal., Survey . 7177 to Participants from hgalth eggs, dairy, vegetables, kimchi,
Prospective cohort 19982010 examination center in Seoul, . Age, sex, BMI,
2014, South | name not stud 13123 (12 years) 20+ excluding eneray <500 or FFQ rice, bread, noodles, butter, exercise
Korea? reported Y (52.2 y ~5000 kgal /da oy margarine, potatoes, sugar,
56.6%) Y fruits, soda, fried foods
Nutrition Crosssectional
and multi-stage ' 1993 Nationally representative, men Macronutrients, rice, wheat, Used weighted
Pan et al., Health stratifie dg 1996: NS 19931996, and women, non 24-hour recall bread, starches, vegetable and analvses ?0
2011, Survey in ; 2005 20052008 19+ institutionalized, sampled over| and FFQ (for animal fats, poultry, red meat, Y
: 3 . clustered, . \ . . account for
Taiwart Taiwan robabilit 2008: (15 years) all 4 seasons to account for fats and oils) fish, eggs, beans, dairy, desian effects
(NAHSIT Eamplingy 4655 seasonal effects vegetables, fruit, seaweed, SSH 9

)
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AU, Data elufale c\g?lzz:stigrz Population i o Nutrients and food groups
year, Study design size (% P Population type dietary group Adjustments
source (total age assessed
country male) length) assessment
B. SOUTH ASIA (2 COUNTIES)
Misraetal., | National 19721973, Nationally represemiative,
2011 & Sample . Between 19831984, ) . Energy, macronutrients, cereals
Crosssectional, rural population, all States, Diet records - . -
Government Survey 4224 and 19931994, - (jowar, bajra, maize), pulses an
. .~ .| urban and rural All ages excluding Nagaland, Andamar (lengthnot . No
of India, Organizati | . 4436 (% 19992000, . o pulse products, meat, fish,
villages selected and Nicobar. Assumed that specified) .
2014, on male NR) 20042005 poultry, milk
. 1415 59% rural, 41% urban over
India'* (NSSO) (33 years) time (15)
National Crosssectional 1975, 1976, Urban and rural (75% rural),
Krishnas Nutrition multistage ' About 1977, 1978, women and men in Andhra 1-day weighing
wamy et al Monitor- sam “ng of 250 300,000 1979, 1980, Pradesh, GujataKarnataka, method record | Coarse cereals (jowar, bajra,
1997y ' ing urba[r)l agd 750 each year | 1981, 1982, All ages Kerala, Madhya Pradesh, in 80% of ragi, maize), pulses and pulse | No
Indialle Bur e ad rural households (% male 1990, 1992, Maharashtra, Tamil Nadu, sample, 24our | products, vegetables, fruit
NNMB NR 1995 Uttar Pradesh, West Bengal, | recall in 20%
er year per State
data peryearp (20 years) Orissa
Micronu- ﬁgﬁge
Bharmal Stlzlr?/r: . ggzlsjif:g%nal' holds, 19761977, Quantitative Cereals, wheat, rice, pulses,
2000, Ve - Y ~10000 19851987 All ages Urban and rural L fats/oils, eggs, fish, meat, roots| No
a7 National | National Institute | . .~ food weighing . ]
Pakistah o individ- (11 years) vegetables, fruits, milk, sugar
Nutrition | of Health
Surve uals (%
Y male NR)
C. SOUTHEAST ASIA (7 COUNTIES)
Linando et The 10000 to 1984, every Interview with Energy, macronutrients, cereal
al., 2018, ional 3 years ionall ) head b ish d mil
Statistik Napona Crosssectional 315672 19902002 Nationally representative, ead of tubers, fish, meat, eggs and mi
Reports Socioecon survevs house eve ealy' All ages urban and rural, women and | household (1 vegetables, legumes, fruits, oil | No
ports, o omic Y holds per vy men week and fat, beverages, prepared
Indonesi Surve ear (NR) 20022021 consumption) | food and beverages
2 y Y (37 years) P 9
2003: Nationally representative, men
Zainuddin et sigﬂr?,loaﬁlt Crosssectional, (25936 ?3,0/) 2003, 2014 ﬁlns(tjit\(lvt(i)g;learl]i’zggncoverin 6
al., 2019, - Multi-stage, . ° ’ 1859 9 24-hour recall Energy and macronutrients No
Malaysid! Nutrition stratified sampling 2014: (11 years) zones (North,
Survey 1080 South, Central, East Cdas
(52.9%) Sabah, Sarawak)
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AU, Data elufale cﬁzzié}; Population i o Nutrients and food groups
year, Study design size (% P Population type dietary group Adjustments
source (total age assessed
country male) assessment
length)
Pedro et al.,
2006, FNRI . Range Pedro et al. & .
report, ) Cro;ssectlonal, 2280t0 1978, 1982, FNRI report ' _ Average of two Energy, macronutrients cereals
National | multi-staged 1987, 1993, Nationally representative, starchy roots and tubers, sugar
Angeles - o . 8592 age not non )
Nutrition | stratified sampling 2003, 2008, . urban and rural, men and . fats and oils, meats, poultry, No
Agdeppa et house specified consecutive 24 ) .
Survey | to represent all 80 - 2013 women milk, eggs, fruits, vegetables,
al., 2019, rovinces holds; (35 years) Angeles hour recalls beans
Philippineg? P 20749 y Agdeppa et
124 al.: 19+
Health
Promotion . . . Energy, macronutrients, types @ .
Board, 1998, | National g;?ns';is:;ttlgrgag, ;ggg t© 1998, 2004, e’;ll?g?l?rﬁ!%i;ip;ﬁzeggt]itév?\/lfglray fat, cereals, bread, noodles, it:g%alrg'éﬁstﬁs
2004 2010, Nutrition representative of | (46.0 2010, 2018 1869 and Indian people over FFQ meat, seafood, eggs, milk, Singapee
2018, Survey sex, race, and age| 49.7%) (20 years) sampled yogurt/cheese, desserts, nuts, opulation
Singaporé” ' ' g 70 P tofu, fast food and soft drinks | P°P
28
The .
. . ) . . Prior to 1995:
_ National Crosssectional, 1960, 1975, Prior to 1995: | Nationally representative, weighting
Chavasit et Food and multi-stage Not 1986, 1995 all ages women and men, military and method Energy, macronutrients, animal
al., 2017, Nutrition I'stage, . ’ ' 1995 and civilian populations, non 9y, ’ No
; 9 stratified random | specified 2003, 2009 . ) - ) protein
Thailand Survey samplin (49 years) 2003: B+ nationalized, all ages (prior to Post 1995: 24
and pling y 2009: all ages| 1995 and 2009), including hour recaII.
NHES pregnant and lactating women
Hop et al., General Cros_ssecnonal, 1965, 1975, Nationally representative, Energy, macronutrients , meats
L multi-stage, Not 1985, 1987, " 1| g ; P
2003, Nutrition ified ified 2000 Not specified | urban and rural, mothers and | 24-hour recafit | fish, eggs and milk, fat/oil, rice,| No
Vietnan® Survey stratifie specihie children ripe fruits
sampling* (35 years)
Naduri:
Longitud- | longitudinal 1952 and 1963 in rural village
Lako. 2001 inal survey 1952 Naduri 1952 and 1963:
& National Surveys in| NNS: Cross 1994: not weighing ’
Food and Naduri sectional, twe specified 1952, 1963, . . .
Nutrition ard stage cluster 1994, 2004 All ages 1994 onwar_ds. :(\Iatlonallyh method Energy, maclronut(rjlents, staple No
Centre National | sampling, using 2004: (52 years) representative, from Nortm, Crops, cereals, and sugar
report Nutrition probabilit’y 7372 East, West and Central Fiji, 1994 and 2004:
Fiji 2% Survey | proportionateto | (48.3%) g‘g;g'gﬁ’l itrr?r:i‘:litail : Sd 2 urban | 24hour reall
(NNS) size using 1999 !

population
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AU Data SEEE c\g?lzz:stigrz Population et e Nutrients and food groups
year, Study design size (% P Population type dietary group Adjustments
source (total age assessed
country male) assessment
length)
D. MIDDLE EAST (3 COUNTRIES)
2915 Men and women,
Tehran 1242: 20062008, 18+ with representative of urban Energ/, macronutrients, refined
Aghayan et L Prospective study, ! 20092011, complete population of district 13 in A :
Lipid and . 1833; - S grains, dairy, meat, solid fats, | Age, sex, BMI,
al., 2020, multi-stage cluster 20122014, dietary data | Tehran. Exclusions: those whq FFQ . ;
" Glucose ) 1218 . . simple sugars, snacks and energy intake
Iran® random sampling 20152017 for atleast | changed diet based on diseas
Study (46.0 . desserts
48.9%) (11 years) two waves | underor overreporting of
’ energy (3 SD)
Crosssectional 1997: Nationally representative, mer| . Sex
stratified cluste'r 1063 and women 7 Energy, macronutrients, cereals govérnorates
Nasreddine National | sampling, by (41.0%) 1997, 2008 24-hour recall, | bread, starches, vegetables, nu marital status'
etal., 2019, ; 2008 2009 20+ . . multiple pass 5 | and seeds, milk, meat, fish, egd . ’
Lebanoi® survey | governorates 2009: (12 years) proportional to according to step approach | fruit, fruit juice, sweets, SSB, education,
(strata) and 2518 age, sexand district 1cohol. f d ol employment
districts (clusters) 51 distribution alcohol, fats and oils status
(45.1%)
1984/85: Not reported,
. Household Budget| 41526 Nationally representative, mer| but typically
Benjelloun, National | and (47.8%) 19841985, and women urban and rural household Ce‘reals, vegetables,llegumes,
2002, . . 19981999 20+ fruits, fats, sugar, dairy, eggs, | No
Moroced® survey Consumption 1998/99: (15 years) (40.0-46.6% rural) budget surveys meat. poultry. fish
surveys 14028 y examine $ spen » poultry,
(49.0%) on food
E. LATIN AM ERICA (6 COUNTRIES)
Cluster Trial
Longitudinal
l\ll':tcrlﬁsn Cohort, people Rural adults in Eastern
Supple bornin 1962 37-54 with Guatemala, men and women,
Ford et al., me%pt)at 1977, received an 810 2002/2004, complete excluding pregnant or lactating
2018, ion Trial intervention before (36.9%) 2015/2017 | dietary data in| women FFQ Carbohydrates, fat, protein no, cohort study
Guatemal¥ Longite- | 29¢ 7 of skimmed S (15 years) both study | Although trial, intervention
dir?al milk, sugar, waves was notconsidered to impact
Cohort vegetableprotein dietary trends as they were
(control: water, assessed 30+ years later.
sugar)
Rivera et al., Crosssectional gégé
2002 & National e . 1988, 1999, 1849 . . .
- stratified sampling| (0% Nationally representative of Energy, macronutrients
Stern et al., Nutrition b . d | 2012 b d | 24-hour recall Ss itk No
2014 Survey y region an male), (24 years) 2012: 2049 | Women, urban and rura B, mi
Mexi(’: JEREY rural/urban area | 10343 ’
(48%)
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AU Data SEEE cﬁzzié}; Population et e Nutrients and food groups
year, Study design size (% P Population type dietary group Adjustments
source (total age assessed
country male) assessment
length)
| togss: yeanse | unwersiy
De Piero et Name of (27.8%) 19981999, 19'951999 National of Tucuman students
al., 2015, study not | Crosssectional 201'2/103, 20122013 in 3rd year of study in the FFQ Energy and macronutrients No
Argenting?® specified ' (15 years) . Faculty of Biochemistry,
160 23.5t2.8in Chemistry andPharmac
(22.5%) 20122013 Y Y
1974/75:
?N42§))9 Fat: 1961
1987Y/88'2 1962, 1974 Monteiro et al.: Nationally Monteiro et al.:
Monteiro et Crosssectional, 3544 ’ 1975, 1987 Monteiro et representative, includingao Not specified -
al., 1995, de | Name of | multi-stage 1988 . Paulo, Curitiba, Rio de Janeirg P Monteiro et al.: Fat
Carvalho et study not | stratified (NR), (27 years) al.: 2564 Belo Horizonte, Salvador No
o . 2003: de Carvalho et . ! ' de Carvalho et .
al., 2014, specified | clustering . Recife, Fortaleza . de Carvalho et al.: meat
S as . 2361 . al.: 12+ al.: two 24hour
Brazil*" sampling (48.9%) Meat: 2003, recalls
2008 o) 2008 (5 de Carvalho et alS&o Paulo
1662 years)
(43.4%)
National 2004
House I 2005: . .
Blanco hold Pmb&}pmsgc . 4231 2004200 Nakl)tlondlydreprelsegtéatlve, Food purchased
Metzler et Income | S&MPiNg design (NR) 42005, urban and rural, 4231 over 7
using 348 and 468 20122013 All ages households in 2062005 . Energy No
al., 2017, and 2012 . consecutive
. strata (zone and . (9 years) (37.8% rural) and 5705 in
Costa Ric& Expend . 2013: days
. region) 20122013 (26.8% rural)
iture 5705
Surveys (NR)
National
House
hold . .
Albala et al., Not 1988, 1998 Nationally representative, .
2002, Chilé* f:r;lgg(sj Not reported reported (10 years) All ages urban and rural Food purchased Energy and macronutrients No
Expend
iture
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AU, Data elufale c\g?lzz:st'grz Population i o Nutrients and food gro
year, source Study design size (% (totall p:gel Population type dietary utn Sassessed groups Adjustments
country male) length) assessment
F. NORTH AMERICA (2 COUNTRIES)
Statistics _ _ _ Statistics C_:anada: energy,
Canada Crosssectional, 2004: Nationally representative, mer| macronutrients Tugault et al.:
2017 ' Canadian | multi-stage 26565 19+ and women, 1+ years old, Tugault et al.vegetables, energy intake,
! Comm stratified cluster (~50.0%) living in the ten provinces. Potatoes, fruit, fruit juices, age, ethnicity,
Tugaultet . 2004, 2015 L . 24-hour recall, . . - N .
al 2019 & unity sample, _ (11 years) | Tugaultetal.: I_E)gclusmns. Ind|geno_u_s peoplg multiple pass grains, dairy, meat, fish and immigration
Jolnes et al Health representative for | 2015: 18+ !IVIng on reserves, military, shellfish, legumes, nuts and status, education
2019 " Survey | age, sex, 16146 |nst|tut|0na_llzed, pregnant or seeds, eggs,‘processed meats, suppl_ement use,
Cana’dé"‘ 47 geography, SES | (50.0%) breastfeeding women sweets (servings/dajgnes et smoking status
al.: SSB and alcohol
Bleich et al., 19711974,
2009, Ford et Prior to 19761980, Eneray. macronutrients. SEA Yancy et al.age,
al. 2013, 1998: 19881994, MURR PUEA »SFA 1 BMI, race,
Yancy et al. " 9872 to 19992000, e physical activity,
2014, Zeng | 'National 14167 20012002, 20+ Foods available from USDA = | 1) srarys,
etal,, 2019, Haer?(ljth Crosssectional (38.50 20032004, Nationally representative, mer| g?;aa:g%ﬁilg?;rzmg O\?é;;glles education,
g/ll?ggfge; Nutritign multi-Stf"?ge 56.2%) 288;} 2882 Ygr?é?/ g: Z: & gnd_ women, non 24-hour recall rpots/tubers, fruits, meat, eggs, g?vsle%)llg?:gci?/
USDA Data Exzt;\imrlln probability sample Post 1999:| 20092010, Ermnst et al.: institutionalized civilians lesr;] IegiuTeiég;tg,lgvye;stert\ers dieting
Tables, o r‘\’/ey 3699t0 | 20112012, 2074 pfocgegsg g r(neat ):-meat, | o etall,
2021, Ernst 5762 20132014, Bleich etal. & Marriott et al.: Bleich et al. &
et al., 1997, (46.3 201520186, SSB ) v Marriott et al.:
United 58.5%) 20172018 age
State$¥ % (47 years)
G. EASTERN EUROPE (5 COUNTRIES)
Cross sectional, 1992, Nationally representative,
Jahns et al Russ_ian stratified 3 stage 1993,1994, Jahns et al.: | wemen and men, random
2003 & " | Longitu- clus_ter (20 Range 1995,1996, 1955 " | sample of workinegage _adults_. Jahns et a_I.:r&argy,
Dellava et dinal regions, 10 8342 to 1998, 2000, Each year same housing units 24hour recall macronutrients No
Monitor- | districts using 10670 (% | 2001, 2002, .| were surveyed, if original
al., 2010, B " Dellava et al.: .
RUSSI&5 ing probabl_llty male NR) | 2003, 2004, 2555 occupant movgd, both current Dellava et al. fat intake
Survey | proportional to 2005 and former residents
size) (13 years) interviewed
House -
FranzZunft hold lf:c))';;); %foin ht
etal., 1999 budget Household budget Nationally representative for the 9 Energy, macronutrients., meat,
& Dofkova survey of | survey, 420 Not 19801997 All ages collection occurred over t,he household or fish, milk, eggs, fats and oils, No
etal., 2001, Czech households each | reported (17 years) full year obtained from | SY9an bread, cerealpulses,
Czech Statis year . potatoes, vegetables, fruit
Republic®=® tical own production
Office over 1 month
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Years of

A, Data . S_ample collection Population ) Mgthod o Nutrients and food groups .

year, Study design size (% Population type dietary Adjustments

source (total age assessed

country male) length) assessment

Wa Sk i | Franzzunftetal: | -anz Fran.zZunft
. Zunft et et al.: 1980
czetal: | household budget| .\ | 1989, 1990 FranzZunft et
FranzZunft Pol survey " 1992' 1993 FranzZunft et | FranzZunft et al.: nationally al.: foods FranzZunft et al.: carbohydrate )
etal, 1999, | MONICA | Wa Sk i etwli (¢ Wa S K i 1997’ al.: all ages representative - hased protein Wa Ski ewi
WaSki e and Crosssectional, a I : Sk i WaSkiewicz et purc Aalie_ al: age, season,
etal., 2015, WAW- part of MONICA czetal Wa S ' €l wasSkiew Representative of Warszawa W_a Skiew WaSkiewicz et smoking
Poland® 60 KARD project, selected 614 to etal: 1984, al: 3564 (urban), men and women al: 24-hour SFA, animal fat
project | from eI’ectoraI and 2552 1988, 1993, . ’ recal ’
- : (49.1- 2001, 2012
(2012) population register| 53.3%) (28 years)
Crosssectional 1991/94: Not nationally representative,
Babinska et ! 2368 but aimed to recruit a diverse
al., 2002, Name of | selected at randon (37.4%) 19911994, age, SES groups, and men an .
Slovak study not from a telephone 1995/99: 19951999 1980 women (from farms, schools 24-hour recall Energy, macronutrients No
e specified | book and clubs for ' (8 years) . N ’
Republié elderl 1650 enterprises, state institutes,
Y (26.6%) companies)
National | Random sampling ﬁggge Diary of all
Ivanova et House in census district, holds. # of 19851990, income spent Energy, macronuients, bread,
al., 2006, hold then random arti ’ 1991-2002 All ages Nationally representative on foods, oil, butter, lard, margarine, No
Bulgarie? Budget | household gi ants (17 years) measured 2x/ | vegetables, fruits
Survey | selection N‘Fje month/year
H. NORTHERN EUROPE (8 COUNTRIES)
Heitmann Heitmann et
Heit- Heitmann et al.: al.: 1987 . . .
P etal.:122 Heitmann et al.Semi Heitmann et al.:

. mann et | longitudinal,from | 25 1988, 1993 . nationally representative of | Diet history . .
Heitmann et | al.: Part of | a national register 3 1994 Heitmann et d d 30. 40 | i B . | Heitmann et al.:
al.. 2000 Danish (44. (7 years) al.- 30-60 men and women age , 40,| interview Heitmann _et al.energy, age

y ! . 53.3%) . 50, and 60 years old drawn macronutrients
Groth etal.,, | MONICA | Grothetal.: Grothet al.: e .

) ; Groth et . Groth et al.Nationally Groth et al.7- .
2014, project | simple random . 1995, 2000 | Groth et al.: . . Groth et al.:
364 al.: 1310 representativejorr day precoded Groth et al.: SFA
Denmark® Groth et | sample from the 2002, 2003 | 20-75 S ] . energy
) 2 . . to 3043 institutionalized Danish food
al.: civil registration (46.2 2004, 2005 citizens diary
DANSDA | system 48.8%) 2008 (13
years)
Part of Crosssectional North Karelia, Kuopio, Turku
Pietinenet ! 866 to 1982, 1987, and 12 small rural g .
al., 1996, NIIC?,L\I- ;%nrgong Sjgr‘t%'ﬁ 962 (45.7 1992 2564 municipalities to be fecc"g?’ d‘;‘et Energy, fat, SFA, MUFA, PUFA| No
Finland® roiect re ist[()e rp 48.5%) (10 years) representative of sexd age in
proj 9 each area
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Years of
A, Data . S_ample collection Population ) Mgthod o Nutrients and food groups .
year, Study design size (% Population type dietary Adjustments
source (total age assessed
country male) length) assessment
Crosssectional Energy, fat, SFA, MUFA,
Mannisto et FIN-DIET | random sam Ié 2039 to 1997, 2002, 1997-2002: Nationally reoresentative. merl 2- or 3-dav diet PUFA; from household budget
al., 2010, surve from po ulati%n 2862 2007 2564 and Womyen P ’ records y survey (reported in Figure 3): No
Finland® y e ist‘()arp (NR) (10 years) 2007: 2574 bread, sweets, fruits, fruit juice,
9 potatoes, sugars, soft drinks
1997 o
Irish Univer NSIFCS . 1999: NSIFCS.na_tlonaIIy .
- Crosssectional, representative for the Republi .
sities (199% 1379 Energy, macronutrients, meat,
Nutrition 1999) and random twestage (48.0%) 19971999, of Ireland and Northern 4- and 7day eqqs. fish. dairy. fiit
) sampling within 7 20082010 18-64 Ireland, men and women; semiweighted 99s, , dairy, tnt, No
Alliance NANS s 2008 R vegetables, roots, legumes, nuf
district electoral . (13 years) NANS: nationally food record . .
reports, (2008 L 2010: - . oils, grains, sweets
7 68 divisions representative for the Republi
Ireland™ 2010) 1274 of Ireland, men and women
(49.8%) '
Crosssectional
Ramazau . ' 1467 to Men and women from 5 rural .
skiene et al., s ’;Igific zgﬁflf:gdgagiiné 2061 i%%g 12%%3; 2564 municipalitieg 24-hour recall Energy, macronutrients, SFA, ﬁ)g;osot?ndardlzed
2011, ﬁame age ppri’me)llry (425 (20 );ears) Kretinga, Kupi MUFA, PUFA population
h 59 , o
Lithuanid health care centres 47.4%) and Varana
Johansson et| National | Crosssectional, 1787 to 19931994 Prior to 1997: Energy, macronutrients, SFA,
al. 1999 & Food sample drawn . 16-79 Nationally representative, men MUFA, PUFA, cereals, bread,
. 3144 1997, 2010 24-hour recall
Totland et Consum | from National (48.2 2011 and women, conducted over and/or FFQ sweets, potatoes, vegetables | No
al., 2000, ption Register 48 60/) (18 years) 20102011: the phone fruits, meat, fish, eggs, dairy,
Norway'% 72 Survey | (Folkeregisteret) 70 y 1870 oils, sodaalcohol
MONICA:
Mpor(;\.“e((::? MONICA: Cross Mlgglécté 1986, 1994, MONICA: Men and women
Krachler et Vésjtert; sectional, from i608 1999 from Vasterbotten and Age and BMI for
al., 2005 & population registry (13 years) Norrbotten MONICA: energy 9 ;
otten 47.7% macronutrient
Johansson et Intervern VIP: Cross 50 éo/) 2565 VIP + MONICA: men and FFQ intakes
al., 2012, tion sectional, recruited VII5' NOR VIP: every 2 women from Vasterbotten, MONICA + VIP: macronutrients|
Sweder® ™ Proaram from primary for éach years 1986 recruited wherthey turn 30,
(V?P) health care centres car 2010 40, 50 or 60 years
y (24 years)
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A, Data . S_ample collection Population ) Mgthod o Nutrients and food groups .
year, Study design size (% Population type dietary Adjustments
source (total age assessed
country male) assessment
length)
Pryeret al., 19601964,
2001 19651969,
Marriot et . . 19701974,
al. 2003 National Cros_ssectlonaL 19751979,
V\/.I:Iitton ét Food multi-stage 965 to 19801984,
al 2011 Survey, | random 2197 19861987, Nationally representative 7-day diet Enerav. macronutrients. SEA
G" ! National | probability by 20002001, 1964 (Scotland, Wales, London), record, gy, ’ " | No
overnment . d . d (38.7% 20082010 lving i . h hold \ahted MUFA, PUFA

of UK 2019 Diet an region an 49.5%) , iving in private households weighte
Johnson et, Nutrition | electoral vards of : 20102012,
al. 1991 Survey | different SES 20122014,
UHited ' 20142016,
Kingdom's7® 20162019

(59 years)
Pot et al Sl\lua'l’gc;naolf 1982, 1989, 36:64 (at Energy, macronutrients, cereals

. Y Longitudinal birth | 989 1999, 2006 : Born in March 1946 in 5-day diet diary | dairy, fats, meats, fish,
2015, United | Health & baseline aged h ; No
- 0 cohort study (44.3%) 2011 England, Scotland, Wales (unweighted) vegetables, fruit, nuts, pulses,
Kingdon? Develop 36) .
ment (29 yeas) alcohol, soft drinks
Abina et al.: Abina:
. independent 534 to . . .
Abina et al. Abina et al.: . . Abina et al.: 24 | Abina et al.: energy .
' random sample of | 989 (55.5 Abinaet al.: independent . ’ Standardized to
2003, No population 87.2%) 1984/1986, | 20-54 samples from Tallinn, Estonia hour recall macronutrients age andsex
Volozh et specific Volozh et &: Volozh: 19921994, Volozh et al.: male population distribution of
al., 2002, name . ’ ’ 1999/2001 | Volozh et al. . - Male pop Volozh et al.: Volozh et al.: SFA, MUFA, .
Estonid-® independent 752 to 30-54 of Tallinn, Estonia 24hour recall PUFA Estonia
random sample of | 1890
male population (100%)
. WESTERN/SOUTHERN EUROPE AND AUSTRALASIA (AUSTRALIA AND NEW ZEALAND) (9 COUNTRIES)

’ 537 . Grains, vegetables, potatoes, :
Winkler et Part of Independent (52.3%) 19871988, Men and women in Erfurt (Eag 3-day weighted | fruit, juice, nuts, sugar, sweets, Age standardized
al., 1997, MONICA d | d 19911992 2564 d <h dai ol to 1988
Germang® project random sample and 605 (5 years) Germany) records meat, _fls , €9gs, dairy, fats/oils population

(58.3%) soft drinks
German 20052007, 14-80 at Energy, macronutrients, SFA,
- 200820009, . Drawn from the nationally MUFA, PUFA, bread, cereals, | Tested age*time

Goseetal, National 1840 20092010 baseline representatie German pastries, vegetables, fruits, fruit| interaction and
2016, Nutr|'t|on Longitudinal study (42.3%) 20102011, (mesim a0€ | National Nutrition Survey, mer| 24hour recall juice, fats, dairy, eggs, meats, | was not
Germany* Monitor- men: 50.1, . - . Lo

. 20122013 . and women fish, soft drinks, confectionary, | significant

ing Study women: 48.6)

(8 years) alcohol

39



Ph.D. Thesis Claudia Sikorski; McMaster UniversityHealth Research Methodology

Years of
A, Data . S_ample collection Population ) Mgthod o Nutrients and food groups .
year, Study design size (% Population type dietary Adjustments
source (total age assessed
country male) assessment
length)
Hulshof et Dutch Crosssectional 19871999, yr? gor;allsye;epr);e:isggtatlve bass Energy, macronutrients, SFA
al., 2003 & | National > | 2078t0 | 1992, 1997 g€, Sex, region, gy, » OFA
h stratified urbanization, education, . MUFA, PUFA, bread, cereals,
National Food P 4466 1998, 2007 S . 2-day diet N
probability sample 19+ excluding institutionalized, potatoes, vegetables, fruit, milk| No
Reports Consum (46.1- 2010, 2012 . record
: selected from households with a house cheese, meat, fats, sugar, cake
Nether ption 50.9%) 2016 -
587 consumer panel keeper aged 75+, pregnant or soft drinks, alcohol
land$ Survey (29 years) | -
actating women
Marques Crosssectional, Representative sample of ron
Vidal et al., Bus Santé random sample in| 4307 to | 19931999, institutionalized men and Semit . Age, smoking,
age and sex 6922 20002005, ; . - Energy, macronutrients, SFA, .
2015, Geneva o 3574 women in Geneva. Exclusions| quantitative country of birth,
: specific strata to (47.1- 20062012 MUFA, PUFA .
Switzer study be proportionto 49.6%) (19 years) energy <850 or >4000 kcal, FFQ marital status
lancP® props ‘ y protein >500 g, fiber >100 g
population
Nicolosi et
al., 1988,
Turrini et al, ISTAT . o . ) .
1999, National ISTAT: stratified PI’IOI'.IO 1951, 1961, Prior 1o 1994: Energy, macronutrients, animal
. | random sample of | 1994: NR 3574 .
Carnovale et| Surveys; L 1971, 1980 Interviews, fat, vegetable fat
al., 2000, INN Food mlliln:;%a:mgil\l- iggg 1984, 1983, 19941996: Nationally representative, mer| food inventory,
Turrinietal, | Consum ) e ' 1985, ' Y rep ’ 7-day dietay Turrini et al. 2001 & Leclercq et No
. SCAI: stratified 1844 18-60 and women . . . -
2001, ption o 19941996, diary, 3day al: grains, pastries, vegetables,
. | random sample of | (46.4%) . . ) -
Leclercq et Surveys; households in 2005: 20052006 20052006 diet record fruits, oils, dairy, eggs, nuts,
al., 2009, INRAN- ; fitalv| 23 2' (55 years) 864.9 ' meats, fish, sweets, alcohol
Setteet al., SCAI main areas of Italy 1 18-64.
2011, Italy®® (46.2%)
94 '
Volatier et ,\Cﬂrooilslz‘f“mel‘tll MONICA: in BasRhin, MONICA: 3-
al., 1999, I 19851987, | MONICA: 35- | Eastern France, men and day diet record, .
. MON- stage sampling by Energy, macronutrientsF3,
Perrin et al., A 19931994, | 64 women FFQ ;
ICA age & town size; | 802 to . . MUFA, PUFA, cereals, pizza,
2002, Proect: | INGA: stratified 3157 19951997, ASPCC and INCA: Nationally | ASPCC and ulses. potatoesastries
Dubuisson et ject, ' . 19981999, | ASPCC: representative, men and INCA1-2: 7- pulses, potatoepastries, MONICA: age
ASPCC; | sample by region | (41.8 . - sweets, dairy, fats and oils, egg
al., 2010 & 20062007, | 19-64 women based on region, age,| day diet record ) ; -
INCA & urban area, 51.1%) h 2 i meats, fish/shellfish, fruits,
ANSES, survevs robabilit 20142015 sex, occupation, urbanization,| INCA3: 24- vegetables. alcohol
2017, y p ity (30 years) | INCA: 18-79 excluding undereported based hour recall and 9 ’
508 propational to .
Francé size on energy intake FFQ
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Years of

Author, Sample . . Method of .
year, D) Study design size (% cillizelion Fapulzicn Population type dietary itz s ipod g Adjustments
source (total age assessed
country male) length) assessment
g’te ;rlal\fggesm E(())Ilése 196491: Surveys
More”no et | budget & ggggg 19641965, Nationally representative, 50 gogi(t:tgr? %od
al., 2002, expen Two-stage 19801981, onatly rep L] pe ' | Energy, macronutrients, SFA,
: e . house provinces into 17 regions, trained .
Varela diture stratified sampling hold 19901991, All 50800 h holds in 1964 h h bread, pasta, rice, potatoes, N
Moreiras et | surveys (towns and 0'as 2000,2005 ages ouseholds In "?‘?""e‘”e' vegetables, pulses, fruits, meat 0
al., 2010 Nationai households) 200014: 2010'2014’ 1965, 24000 in 1980981, visited . | fish, eggs aairy stlgar ff;lts/oil
AP - 12000 ’ 28000 in 199a1991 household daily ’ ' ' ’
Rodriguez, Institute h (50 years)
ouse or every other
etal., 2016, | of holds day for 1week
Spairf9 102 Statistics Y
DAta
Trichopoulo Food 19871988, Examined
uetal, NEtwor | Household budget 19931994, Not reported, but likely to be Vegetables (excludes potatoes
2003 Ki NR All ages . ? purchased . No
, ing survey 19981999 nationally representative antit and legumes), fruits
Greecé (DAF- (12 years) q Y
NE)
Ridoutt et . . NSDA: six Australian state . .
al., 2016 & SDA: NSDA&' muItl-I_ 5548 to 083. 199 2564 capitalcities within a 16 km ][En_ergy, macrg)lnutnentshalcoho ;80(1' baseld on
Grechet al NSDA; staged sampling 7618 1 , 1995, radius of the National Heart ruits, vegetables, _starc Y roots ( l]_. age class
" NNS; NNS & NNPAS: 20112012 . 3 24-hour recall meat, seafood, dairy, eggs, distribution, and
2018, NNPAS | stratified mult (8.0 (29 years) For foods: age| Foundation centers rains, legumes, nutsdseeds, | adjusted for
Australig®! 48.4%) y 19+ NNS & NNPAS: nationally 9 €9 L ' ! .
05 staged samples representative, both sexes sugar, vegetable oil, butter underreporting
Nonrinstitutionalized
Flood et al Blue 971 to 19921994, permanent residents living in 4
2010 " Mount Populatiorbased | 2878 19971999, | 49+ (mean 65| postcodes of the Blue FFQ Energy, macronutrients, SFA, No
Australid® ains Eye | cohort study (42.3 2002-2004, at baseline) | Mountains area. MUFA, PUFA
Study 47.9%) (12 years) Exclusions: energy intake <59
or >4302 kcal/day
Russell et LINZ89:
Crosssectional, 1618 . .
ﬁ/ll.illlelfgtglal LINZ89: multi-stage, (49.2%) uﬁx’::%ge%fse:;iwe’ Energy, macronutrients, SFA,
" ' | stratified, NNS97 & | 1989, 1997, R ; ! MUFA, PUFA, grains, potatoes
2016 & NNS97; P institutionalized, urban and 24-hour recall .
probability- ANS 20082009 15+ P fats, milk, cakes, sweets, meaty No
Parnell etal.,| ANSO08/ - . rural living in private and FFQ ;
proportionaito- 08/09: (20 years) . . fruits, vegetables, seafood, egg
2011, New 09 . f ori 636 dwellings, oversampling of d d
Zealand®® size of private 4 to MOori & Pacifi nuts and seeds
100 dwellings 4721
(NR)

Abbreviations: NR = not reportedPURENWP-SA Study = Prospective Urban and Rural Epidemiology in the North West Province of South Africa; FFQ = food frequencpajuestiBn=

tuberculosisBRISK = Black Risk Factor Study; CRIBSA = Cardiovascular Risk in Black South Africans Study; S&tirated fatty acids; MUFA = monounsaturated fatty acids; PUFA =
polyunsaturated fatty acids; FNRI = Food and Nutrition Research Institute; NHES = National Health Examination Surveyga&®veatened beverages; SES = socioeconomic status; NSIFCS =
North South Ireland Food Consumption Survey; NANS = National Adult Nutrition Survey; MONICA = Monitoring of Trends andimetesin Cardiovascular Disease; ASPCC = National Food
Consumption Survey; INCA = Individual national food consumptiel|B = Nutritional Survey of The Balearic Islands; OBEX = Obesity and Oxidative Stress Survey; ENCAT = Evaluation of
Nutritional Status in Catalonia NSDA = National Dietary Survey of Adults; NNS = National Nutrition Survey; NNPAS = NatitrittdrNand Physical Ativity Survey; LINZ89 = 1989 Life in New
Zealand Survey; NNS97 = 1997 National Nutrition survey; ANS08/09 =-PO08ew Zealand Adult Nutrition Survey
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Supplementary Table S8. Mean daily intake of nutrients and foods, Global Dietary

Ph.D. Thesis Claudia Sikorski; McMaster UniversityHealth Research Methodology

Database, 1990 and 2018

Nutrient or food item

East &

Former Soviet

High-income

Latin America &

Middle East &

(consumption per Southeast Asia Union countries Caribbean North Africa B A
da

) 1990 | 2018 | 1990 | 2018 | 1990 | 2018 | 1990 | 2018 | 1990 | 2018 | 1990 | 2018
Carbohydrates (%e) | 59.9 | 595 | 488 | 49.2 | 489 | 485 | 562 | 553 | 563 | 554 | 670 | 658
Protein (g) 456 | 712 | 665 | 762 | 830 | 796 | 600 | 753 | 611 | 742 | 426 | 455
SFA (% ) 95 | 113 | 132 | 119 | 129 | 1238 8.6 9.7 94 10.1 5.3 6.1
MUFA (%e) 8.4 9.1 16.0 | 159 | 131 | 128 | 11.8 | 108 | 138 | 142 5.9 6.4
Unprocessed red 292 | 871 | 1363 | 1141 | 527 | 450 | 488 | 683 | 399 | 364 7.0 7.4
meats (g)
Seafood (q) 234 | 441 | 240 | 304 | 215 | 251 187 | 219 | 138 | 226 9.2 11.9
Eggs (9) 125 | 349 | 3.7 | 340 | 173 | 185 | 138 | 249 | 192 | 299 35 6.0
Cheese (g) 1.7 16 295 | 342 | 288 | 3L7 103 | 125 | 152 | 17.3 0.5 0.6
Yoghurt (including | 445 | 96 | gpa | 836 | 363 | 371 | 176 | 175 | 586 | 597 | 68 6.9
fermented milk) (g)
Total Milk (q) 280 | 455 | 116.7 | 1453 | 1762 | 1851 | 853 | 150.3 | 1055 | 106.0 | 516 | 83.7
Total dairy (q) 39.8 | 56.7 | 228.6 | 263.0 | 2414 | 2539 | 113.3 | 1803 | 179.3 | 183.0 | 59.0 | 912
Nuts and seeds (g) 1.6 8.5 3.4 14.7 3.4 8.0 1.1 6.1 6.4 11.0 2.6 3.7
Refined grains (g) 390.0| 379.1 | 156.3 | 146.3 | 11906 | 126.6 | 180.3 | 202.2 | 260.6 | 329.7 | 3655 | 340.4
Whole grains (q) 11.6 | 141 | 66.2 | 63.6 | 320 | 349 | 112 | 157 | 149 | 233 | 97.0 | 1058
Total grains (g) 401.6| 393.2 | 2226 | 209.8 | 1516 | 1615 | 1915 | 217.9 | 2756 | 353.0 | 4625 | 446.2
Fruits (g) 80.3 | 87.9 | 89.0 | 1137 | 1025 | 1150 | 874 | 1111 | 92.4 | 106.1 | 354 | 385
Nor-starchy 77.7 | 2573 | 1363 | 1863 | 117.8 | 1356 | 869 | 121.0 | 1299 | 1535 | 1567 | 162.9
vegetables (g)
Potatoes (q) 72 | 181 | 130.2 | 1405 | 96.0 | 538 | 257 | 291 | 425 | 721 | 350 | 512
Other starchy 348 | 247 | 423 | 358 | 172 | 149 | 736 | 713 | 304 | 314 | 201 | 136
vegetables (g)
Total roots(q) 420 | 428 | 1726 | 1763 | 1132 | 686 | 994 | 1004 | 729 | 1035 | 551 | 647
Beans and legumes (d 22.7 23.9 14.4 14.6 18.0 18.2 45.5 47.5 28.9 27.4 26.6 26.5
Added sugars (g) 2.9 45 7.9 10.4 | 105 | 111 156 | 132 | 109 | 102 | 11.0 | 19.9

Estimates from Global Dietary Databakéfs://www.globaldietaryatabase.ord/ Cells in blue indicate decreased intake between 2018 and

1990, white cells indicate increased intake (statistical testing not conducted).
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Supplementary Figure S1. Trend linesgnergyintake (kcal), by country, years 1952019 (n = 42 countries)
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Supplementary Figure S2. Trend linescarbohydrate intake (% of total energy), by country, years 1952019) (n = 40

countries)
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Supplementary Figure S3. Trend linesfat intake (% of total energy), by country, years 195019 (n = 42 countries)
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Supplementary Figure S4. Trend linesprotein intake (% of total energy), by country, years 1952019 (n = 38 countries)
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Supplementary Figure S5. Trend lines, dietansaturated, monounsaturated, and polyunsaturated faf% of total energy), by
country, years 19762019 (n = 23 countries)
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Supplementary Figure S6. Trend linesmeat intake (% of total energy), by country, years 195019 (n = 22 countries)
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Supplementary Figure S7. Trend linesmeat (red unprocessed vs. white vprocessed meat)intake (% of total energy), by

country, years 19762019 (n = 14 countries)
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Supplementary Figure S8. Trend linesfish intake (% of total energy), by country, years 1952019 (n = 19 countries)
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Supplementary Figure S9. Trend linesgggintake (% of total energy), by country, years 1952019 (n = 18 countries)
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Supplementary Figure S10. Trend linesdairy (exluding ice cream)intake (% of total energy), by country, years 1952019 (n
= 21 couwntries)
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Supplementary Figure S11
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Supplementary Figure S12. Trend linesgrain and cerealintake (% of total energy), by country, years 195019 (n = 18

countries)
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Supplementary Figure S13. Trend linestoots and tubersintake (% of total energy), by country, years 195019 (n = 18

countries)
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Supplementary Figure S14. Trend linesyegetable (excluding potatoeshtake (% of total energy), by country, years 1952019

(n = 23 countries)

500

400

South
Korea

1980

China

(8]
o
o

1997-2011

(14years} 1964 1905
(26 years)

Grams per day
N
o
o

100

Japan

2006

1973

- 0

1950-2019
(69years)

Morocco
1970-1985 Bulgaria
(15 years) USA
Greece
’\ 1978-2002
(24 years)
1996-2008
(12vears) pystralia UK
Lebanon 1995-2012 1987-1999 1) @1982-2011
(17 years) (12 years) (29 years)
Singapore \
1997-2009
L (12 years)
Philippines
South
Africa T 19993—2007
Pakistan (9years)
1998-2010 1978-2008
(12years) (30years) /D
2005-2010
(5years) 1978-1988
{10years) 1975-1995
(20 years)

Italy

Spain 1994-2006 Nether. G€rmany
(12 years)
/ONorway lands 1987-2013
(26 years)
1964-1991
(27 years)
1993-2011\j3 1987-1998
(18 years) (11 years)
Czech
Rep.
1991-1997 Ireland
(6years) 1997-2010
(13 years)

56



Ph.D. Thesis Claudia Sikorski; McMaster UniversityHealth Research Methodology

Supplementary Figure S15Trend lines, fruit (excluding juice) intake (% of total energy), by country, years 195019 (n = 22

countries)
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Supplementary Figure S16. Trend lineslegumes and pulsemtake (% of total energy), by country, years 1952019 (n = 18

countries)
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Supplementary Figure S17. Trend linesputs and seedsntake (% of total energy), by country, years 1952019 (n = 16

countries)
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Supplementary Figure S18. Trend linesadded fats and oils (butter, margarine, lard, oilsjntake (% of total energy), by
country, years 19562019 (n = 21 countries)
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Supplementary Figure S19. Trend linesadded animal vs. vegetable fats and oilatake (% of total energy), by country, years
19602019 (n = 13 countries)
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