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School Fruit and Vegetables Scheme: Characteristics of Its Implementation in the European 
Union from 2009/10 to 2016/17
Reprinted from: Nutrients 2022, 14, 3069, doi:10.3390/nu14153069 . . . . . . . . . . . . . . . . . . 29

Kate Wingrove, Mark A. Lawrence, Cherie Russell and Sarah A. McNaughton

Evidence Use in the Development of the Australian Dietary Guidelines: A Qualitative Study
Reprinted from: Nutrients 2021, 13, 3748, doi:10.3390/nu13113748 . . . . . . . . . . . . . . . . . . 45

Ryoko Kurisaki and Osamu Kushida

Number of Days Required to Estimate Habitual Vegetable Variety: A Cross-Sectional Analysis
Using Dietary Records for 7 Consecutive Days
Reprinted from: Nutrients 2022, 14, 56, doi:10.3390/nu14010056 . . . . . . . . . . . . . . . . . . . 63

Thi My Thien Mai, Quoc Cuong Tran, Smita Nambiar, Jolieke C. Van der Pols 
and Danielle Gallegos

Development and Validation of the Vietnamese Children’s Short Dietary Questionnaire to 
Evaluate Food Groups Intakes and Dietary Practices among 9–11-Year-Olds Children in Urban 
Vietnam
Reprinted from: Nutrients 2022, 14, 3996, doi:10.3390/nu14193996 . . . . . . . . . . . . . . . . . . 73

Lisanne M. Du Plessis, Nophiwe Job, Angela Coetzee, Shân Fischer, Mercy P. Chikoko, 
Maya Adam, et al.

Development and Field-Testing of Proposed Food-Based Dietary Guideline Messages and 
Images amongst Consumers in Tanzania
Reprinted from: Nutrients 2022, 14, 2705, doi:10.3390/nu14132705 . . . . . . . . . . . . . . . . . . 97

Elizabeth C. Swart, Maria van der Merwe, Joy Williams, Frederick Blaauw, 
Jacoba M. M. Viljoen and Catherina J. Schenck

Nutritional Status, Dietary Intake and Dietary Diversity of Landfill Waste Pickers
Reprinted from: Nutrients 2022, 14, 1172, doi:10.3390/nu14061172 . . . . . . . . . . . . . . . . . . 125

Ping Zou, Dong Ba, Yan Luo, Yeqin Yang, Chunmei Zhang, Hui Zhang and Yao Wang

Dietary Characteristics and Influencing Factors on Chinese Immigrants in Canada and the
United States: A Scoping Review
Reprinted from: Nutrients 2022, 14, 2166, doi:10.3390/nu14102166 . . . . . . . . . . . . . . . . . . 139

v



Heena Akbar, Charles J. T. Radclyffe, Daphne Santos, Maureen Mopio-Jane 
and Danielle Gallegos

“Food Is Our Love Language”: Using Talanoa to Conceptualize Food Security for the Māori and 
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Editorial

Community at the Centre of Future Food Systems

Colin Bell 1,* and Penelope Love 2,*

1 Institute for Health Transformation, School of Medicine, Deakin University, Geelong, VIC 3216, Australia
2 Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University,

Geelong, VIC 3216, Australia
* Correspondence: colin.bell@deakin.edu.au (C.B.); penny.love@deakin.edu.au (P.L.)

Have you thought about what it is you love about food? It is likely that it is not
as much about the nutrients in the food or even how tasty the food is as it is about the
circumstances in which your food was sourced, prepared, and eaten, and the connections
you have with the people involved.

Indigenous knowledge systems teach us that connections with nature and culture are
central to our identity and that food is central to those connections [1]. Food connects us to
the land, oceans and sky that sustain us, as well as to our cultures. Food helps us know
where we are from, ‘who we are’ and to ‘feel good about ourselves’ [2].

Community is the level of society where food-related connections to people and
place occur. As such, community needs to be at the centre of future food systems in
the same way food markets are at the centre of our villages, towns and cities. Increased
interaction between farmers and consumers may help to achieve more environmentally
sustainable food supply chains [3]. It may also reduce the stranglehold that global food
manufacturers have on food supply and decrease the supply of ultra-processed foods [4].
Community, school and home gardens will improve food literacy and accessibility, and the
affordability of healthy foods [5]. Where people are separated from community and culture
due to climate change, conflict or economic opportunities, food can help bring them back
together [6].

Globally, countries are pushing back on corporate and climate change disruptions
to food systems and are looking for ways to strengthen community involvement in food
systems, so that healthy and environmentally friendly food choices are easier to make. To
achieve this, policymakers need access to the latest evidence on evolving dietary patterns
and on effective solutions, and this Special Issue on Progress in Community Nutrition:
Dietary Patterns and Planetary Health provides some of this evidence.

Using 2015 data from over 20,000 Canadians, Shafiee et al. identified cooked regular
lean or extra-lean ground beef and white rice as the most frequently consumed animal-
based and plant-based foods, respectively [7]. Based on a literature review, Gibbs and
Cuppuccio identify meat appreciation, health concerns, convenience, and expense as barri-
ers to transitioning to more plant-based food systems, which have a smaller environmental
footprint than animal-based food systems [8]. Using unique data from the School Fruit
and Vegetable Scheme in European Union Member States, Comino et al. found that over
a 7-year period (2009/10 to 2016/17), it was possible for school children to receive up to
20 kg of fruit or vegetables delivered over 150 days [9]. However, not every child targeted
by the scheme ended up with fruit or vegetables in their hands, and delivery days and
the amount of fruit and vegetables provided varied considerably across countries. These
studies illustrate the challenges faced by communities to transition to more environmentally
friendly dietary patterns.

With the development of future dietary guidelines for Australia in mind, Wingrove
et al. [10] point to the need for the inclusion of evidence on environmental sustainability
and equity, in addition to evidence on dietary exposure and health. Research from Japan,
led by Kurisaki and Kushida [11], and from Vietnam, led by Thien Mai [12], highlight
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how difficult dietary exposures are to measure, and of the need for quality and validated
measurement techniques. The contribution from Du Plessis and colleagues reminds us
that the translation of dietary evidence and guidelines into messages suitable for different
target audiences is as important as the evidence itself [13]. Lastly, Swart et al., with their
unique study on the dietary intake and diversity of landfill waste-pickers in South Africa,
urges us not to neglect the nutritional status of vulnerable communities [14].

If community is more centrally engaged in the food system, it is possible that naturally
occurring and culturally appropriate foods can be distributed more equitably, with an
associated reduction in health disparities. Zoe et al. note in their scoping review that
Chinese immigrants to Canada and the United States consumed less healthful diets (for
example, higher caloric intakes and higher meat and alternative intakes) with greater
acculturation [15]. Importantly, limited access to traditional or healthy foods was associated
with acculturation. They note that ‘decisions regarding policies on immigration and
neighbourhood planning can also consider the health benefits associated with areas of high
immigrant density, improve access to ethnic foods, and promote sharing of cultural food
practices’ [15]. Akbar and colleagues used a taro plant to illustrate themes that emerged
from interviews with diverse representatives of Māori and Pasifika diaspora communities
in Queensland, Australia [16]: ‘Identity, hospitality and reciprocity, and spirituality form
the roots or foundation of the meaning of food for Māori and Pasifika peoples; solutions and
barriers form the soil or structure from which these understandings and practices of food
are nourished or restricted and; physical and mental health, expectations and obligations,
and stigma and shame form the leaves of the taro plant, representing the surface-level
experiences and challenges of food insecurity’ [16]. The authors conclude that ‘when foods
(including cultural foods) are not available or accessible, individuals experience not only a
loss of physical health but lose connections to their broader identity and their link to their
ancestral homes’ [16].

The EAT–Lancet Commission framework for identifying ‘win-win’ diets (healthy and
environmentally sustainable) was proposed as ‘universal for all food cultures and produc-
tion systems in the world, with a high potential of local adaptation and scalability’ [17].
This Special Issue reveals that such local adaption is best achieved by positioning the
community at the centre of future food systems.
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Most Frequently Consumed Red/Processed Meat Dishes and
Plant-Based Foods and Their Contribution to the Intake of
Energy, Protein, and Nutrients-to-Limit among Canadians

Mojtaba Shafiee 1, Naorin Islam 1, D. Dan Ramdath 2,* and Hassan Vatanparast 1,3,*

1 College of Pharmacy and Nutrition, University of Saskatchewan, Saskatoon, SK S7N 4Z2, Canada;
mojtaba.shafiee@usask.ca (M.S.); naorin.islam@usask.ca (N.I.)
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Abstract: Using cross-sectional data from the 2015 Canadian Community Health Survey–Nutrition,
we aimed to identify and characterize the top 10 most frequently consumed plant-based foods and
red/processed meat dishes in the Canadian population. Plant-based foods and red/processed meat
dishes categories included 659 and 265 unique food codes, respectively, from the Canadian Nutrient
File. A total of 20,176 Canadian individuals aged ≥1 year were included in our analysis. The most
frequently consumed plant-based food was “Cooked regular long-grain white rice”, which made a
significant contribution to energy (12.1 ± 0.3%) and protein (6.1 ± 0.2%) intake among consumers.
The most frequently consumed red/processed meat dish in Canada was “Cooked regular, lean or
extra lean ground beef or patty”. Among red/processed meat dishes, “ham and cheese sandwich
with lettuce and spread” made the most significant contribution to the intake of energy (21.8 ± 0.7%),
saturated fat (31.0 ± 1.0%), sodium (41.8 ± 1.3%), and sugars (8.2 ± 0.5%) among the consumers.
Ground beef is the most frequently consumed red/processed meat dish and white rice is the most
frequently consumed plant-based food among Canadians. Red/processed meat dishes are major
drivers of the excessive intake of nutrients-to-limit.

Keywords: red/processed meat dishes; plant-based foods; long-grain white rice; nutrients to limit;
Canadian population

1. Introduction

In 2017, dietary risk factors were responsible for 255 million disability-adjusted life-
years (DALYs) and 11 million deaths across 195 countries [1]. Globally, the three major
dietary risk factors for mortality and DALYs were high intake of sodium, low intake of
whole grains, and low intake of fruits [1]. Health Canada recommends the regular intake of
nutritious foods (e.g., whole grains, fruit, vegetables) that are commonly found in dietary
patterns such as Dietary Approaches to Stop Hypertension (DASH) and Mediterranean-
style diets, which are known to be associated with beneficial effects on human health [2–4].
According to Canada’s new food guide (2019), consumption of nutritious foods often
leads to low intakes of saturated fat (<10% of total energy intake), free sugars (<10% of
total energy intake), or sodium (<2300 mg/day) [5]. While many animal-based foods
are nutritious, Canada’s new food guide (2019) emphasizes the consumption of more
plant-based foods because of the positive health effects associated with higher intakes of
vegetables and fruit, nuts, soy protein, and dietary fiber [5]. Moreover, dietary shifts toward
fewer animal-based foods and more plant-based foods could encourage lower intakes of
processed meat (such as sausages, ham, and hot dogs), and foods high in saturated fat [5].

Nutrients 2022, 14, 1257. https://doi.org/10.3390/nu14061257 https://www.mdpi.com/journal/nutrients5
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In this regard, Kirkpatrick et al. reported that red meat (beef, pork, lamb, and goat)
mixed dishes are the largest contributors to saturated fat and sodium intake in the diet of
Canadians [6]. Further, it has been found that rice (84%) is the most commonly consumed
plant-based food, and beef (48.7%) is the most commonly consumed animal-based food
among the Brazilian population aged 10 years or over [7]. A growing body of evidence
suggests that consumption of red and processed meat is not only associated with poorer
health outcomes but also with negative environmental impacts [8–10]. According to the
EAT-Lancet Commission report, a diet with fewer animal source foods and rich in plant-
based foods confers environmental benefits [11]. In this regard, a study conducted in the
European Union (EU) showed that replacing 25–50% of animal-derived foods (i.e., eggs,
dairy products and meat) in the EU with plant-based foods on a dietary energy basis
would lead to less per capita use of cropland for food production (23%), a reduction in
greenhouse gas emissions (25–40%), and a reduction in nitrogen emissions (40%) [12].
Examining the most frequently consumed plant-based foods and red/processed meat
dishes and their contribution to dietary components gives us an overview of the current
dietary habits of Canadians and provides insights into targets for interventions to support
healthy eating patterns.

The primary objective of the present study was to identify the top 10 most frequently
consumed plant-based foods and red/processed meat dishes in the Canadian popula-
tion aged ≥1 year in 2015. We also aimed to (1) rank the top 10 plant-based foods and
red/processed meat dishes based on their contribution to nutrients-to-limit, energy, and
protein, and (2) determine the mean and percentage contribution of the top five plant-based
foods and red/processed meat dishes to nutrients-to-limit, energy, and protein intake
of consumers.

2. Materials and Methods

2.1. Study Population and Dietary Data Collection

Cross-sectional data from the Canadian Community Health Survey (CCHS)–Nutrition
2015 was used in this study. These survey data were collected from 20,487 individuals
across ten provinces of Canada, excluding individuals living in Indigenous settlements
and reserves, Canadian forces employees, and the institutionalized population [13,14]. The
survey respondents provided 24 h dietary recall information as well as sociodemographic
and supplement use information. For this study, we used day 1 of the 24 h recall. The dietary
recall data included all foods and beverages consumed by participants within a 24 h period
as well as frequency, time, location, and amount of food consumed. These also included
information on food groups, nutrients, and eating patterns. The Automated Multiple Pass
Method (AMPM) was used to derive dietary information [14]. This method is based on
the United States Department of Agriculture (USDA) and it is an automated questionnaire
that maximizes the survey respondent’s response to report and recall dietary intake in the
last 24 h. A proxy interview was used to collect information from children aged 1–6 years
under the supervision of parents or guardians. Children aged 6–11 years participated with
their parental guidance, and respondents aged ≥12 years provided information using a
non-proxy method. Detailed information on the survey design and methodology of the
CCHS 2015–Nutrition can be found on the Statistics Canada website [13,14]. We accessed
data at the Research Data Centre (RDC) of Statistics Canada. This study was exempt
from ethics approval, since we used secondary data from a national survey conducted by
Statistics Canada.

2.2. Analytical Sample

This study included all individuals aged ≥1 year, excluding pregnant and lactating
women and individuals with no dietary data, resulting in a final sample size of 20,176.
Individuals more than 1 year of age were added to the analyses because, from this age,
children are introduced to solid food and breastfeeding is often discontinued.
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2.3. Plant-Based Food and Red/Processed Meat Dishes Categories

The red/processed meat dishes that we included in this study were any
beef/pork/lamb/goat dishes. This category included a range of 265 unique food codes
from the Canadian Nutrient File (CNF). Any red/processed meats that are not part of any
dishes were not included. Plant-based food categories included nuts, seeds and nuts, seed
mixes, trail mixes, plant-based beverages, nut butters, legume dishes with meat, legume
dishes without meat, Mexican dishes, rice and rice mixed dishes, soups, canned/jarred veg-
etables and legumes, legumes, grains, tofu and meat substitutes and plant-based non-dairy
desserts. Fruits and vegetables were excluded from this study given their low consumption
and minor contribution to protein intakes. This category included a range of 659 unique
food codes from the CNF.

2.4. Statistical Analyses

We identified the top 10 most frequently consumed plant-based foods and red/processed
meat dishes among the Canadian population. If an individual reported any amount of a
particular food item (i.e., if serving size > 0 of the specific food code), then it was considered
as one eating occasion of that specific food code. If any individual has the same food more
than once a day, that person contributed to more than one eating occasion. Among the
top 10 most frequently consumed plant-based foods and red/processed meat dishes, we
ranked the highest contributors of energy, protein, saturated fat, sodium, and sugars to the
daily intake of Canadians. We reported the percentage of individuals consuming the top
five plant-based foods and red/processed meat dishes. Further, the mean amount and the
mean proportion of energy, protein, saturated fat, sodium, and sugars derived from the top
five plant-based foods and red/processed meat dishes were reported per consumer. For
the mean percent contribution, individual percentages were calculated first and then the
average was taken of that individual’s percentages. All analyses were performed using
SAS (version 9.3). We used appropriate bootstrapping weights to obtain population-level
estimates using Statistics Canada guidelines [15]. The values were reported as mean ± SE
or % ±SE for continuous or categorical variables, respectively.

3. Results

Table 1 represents the top 10 most frequently reported plant-based foods and red/processed
meat dishes among Canadians aged ≥1 year along with the percentages of individuals
reporting the food. The most frequently consumed red/processed meat dish was “Cooked
regular, lean or extra lean ground beef or patty”. “Ham and cheese sandwich with lettuce
and spread” and “ham sandwich with lettuce and spread” were the second and third
most frequently consumed red/processed meat dishes. “Frankfurter (wiener/hot dog) on
bun”, “homemade-style spaghetti sauce”, “barbecued pork”, and “shepherd’s pie” were
also among the top 10 most frequently reported red/processed meat dishes. The most
frequently consumed plant-based food in the Canadian population was “Cooked regular
long-grain white rice”, followed by “canned red ripe tomatoes”. “Canned tomato puree, no
salt added”, and “smooth type peanut butter, fat, sugar and salt added” were the third and
fourth most frequently consumed plant-based foods. “Canned cream of asparagus soup,
ready-to-serve beef or chicken broth soup”, “canned tomato sauce”, “sweetened enriched
almond milk”, and “dried almonds” were also among the top 10 most frequently reported
plant-based foods.

Ranking of the top 10 most frequently reported red/processed meat dishes based on
their contribution to nutrients-to-limit, energy, and protein intake is presented in Table 2.
Among the top 10 most frequently reported red/processed meat dishes, “ham and cheese
sandwich with lettuce and spread” was the largest contributor to energy, protein, and satu-
rated fat intake, and the second-largest contributor to sugars and sodium intake within the
red/processed meat dishes category. Moreover, among red/processed meat dishes, “ham
sandwich with lettuce and spread” was the top contributor to sodium intake, and “frank-
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furter (wiener/hot dog), with ketchup and/or mustard, on bun” was the top contributor to
sugars intake in the Canadian diet within the red/processed meat dishes category.

Table 1. Top 10 most frequently reported plant-based foods and red/processed meat dishes among
individuals ≥ 1 year in Canada (n = 20,176), 2015 Canadian Community Health Survey.

Rank
Red/Processed
Meat Dishes

% of Individuals
Reporting the
Red/Processed
Meat Dishes

Plant-Based Foods
% of Individuals

Reporting the
Plant-Based food

1
Ground beef or patty,

cooked, NS as to regular,
lean, or extra lean

4.6
Grains, rice, white,

long-grain,
regular, cooked

15.5

2
Sandwich, ham and
cheese, with lettuce

and spread
2.6 Tomato, red, ripe,

canned, whole 13.4

3 Sandwich, ham, with
lettuce and spread 2.9 Tomato products, canned,

puree, no salt added 10.1

4
Frankfurter, wiener, or
hot dog, with ketchup

and/or mustard, on bun
2

Peanut butter, smooth
type, fat, sugar and

salt added
10.2

5 Frankfurter, wiener, or
hot dog, plain, on bun 1.1

Soup, canned, cream of
asparagus, condensed,

milk added
7.5

6

Spaghetti sauce with beef
or meat other than lamb

or mutton,
homemade-style

1.7 Soup, broth, beef,
ready-to-serve 6.6

7
Spaghetti sauce with
meat and vegetables,

homemade-style
1.2 Tomato products,

canned, sauce 5.9

8
Spaghetti sauce with a
combination of meats,

homemade-style
1.1 Soup, broth, chicken,

ready-to-serve 4.8

9
Pork, spareribs,

barbecued, with sauce,
NS as to fat eaten

0.8

Plant-based beverage,
almond, enriched,

sweetened,
vanilla flavored

2.8

10 Shepherd’s pie, with corn 0.8 Nuts, almonds, dried,
unblanched, unroasted 3.3

NS: Not specified.

Table 3 reports the ranking of the top 10 most frequently reported plant-based foods
based on their contribution to energy, protein, saturated fat, sodium, and sugars intake.
Among plant-based foods, “cooked regular long-grain white rice” was the largest con-
tributor to energy and protein intake within the plant-based food category. In addition,
“smooth type peanut butter with added fat, sugar and salt” was the top contributor to
saturated fat intake, “ready-to-serve beef broth soup” was the top contributor to sodium
intake, and “vanilla flavored sweetened enriched almond milk” was the top contributor
to sugars intake among the top 10 most frequently reported plant-based foods within the
plant-based food category.
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Table 2. Ranking of the top 10 most frequently reported red/processed meat dishes based on their
contribution to nutrients-to-limit, energy, and protein intake (n = 20,176), 2015 Canadian Community
Health Survey.

Red/Processed Meat Dishes
Dietary Components and Rank

Energy Protein SFA Sugars Sodium

1 Ground beef or patty, cooked, NS as to regular, lean, or extra lean 5 3 3 10 9
2 Sandwich, ham and cheese, with lettuce and spread 1 1 1 2 2
3 Sandwich, ham, with lettuce and spread 2 2 4 3 1
4 Frankfurter, wiener, or hot dog, with ketchup and/or mustard, on bun 3 4 2 1 3
5 Frankfurter, wiener, or hot dog, plain, on bun 6 9 6 9 7
6 Spaghetti sauce with beef or meat other than lamb or mutton, homemade-style 8 6 8 4 4
7 Spaghetti sauce with meat and vegetables, homemade-style 10 10 10 7 5
8 Spaghetti sauce with combination of meats, homemade-style 9 8 9 5 6
9 Pork, spareribs, barbecued, with sauce, NS as to fat eaten 7 7 5 6 10

10 Shepherd’s pie, with corn 4 5 7 8 8

NS: Not specified; SFA: Saturated fatty acids.

Table 3. Ranking of the top 10 most frequently reported plant-based foods based on their contri-
bution to nutrients-to-limit, energy, and protein intake (n = 20,176), 2015 Canadian Community
Health Survey.

Plant-Based Foods
Dietary Components and Rank

Energy Protein SFA Sugars Sodium

1 Grains, rice, white, long-grain, regular, cooked 1 1 4 8 8
2 Tomato, red, ripe, canned, whole 7 7 5 4 5
3 Tomato products, canned, puree, no salt added 6 6 7 3 7
4 Peanut butter, smooth type, fat, sugar and salt added 2 2 1 2 4
5 Soup, canned, cream of asparagus, condensed, milk added 3 5 2 9 9
6 Soup, broth, beef, ready-to-serve 9 4 8 6 1
7 Tomato products, canned, sauce 8 8 6 5 3
8 Soup, broth, chicken, ready-to-serve 10 9 9 10 2
9 Plant-based beverage, almond, enriched, sweetened, vanilla flavored 5 10 10 1 6
10 Nuts, almonds, dried, unblanched, unroasted 4 3 3 7 10

SFA: Saturated fatty acids.

Table 4 presents the proportion of individuals consuming the top five most frequently
reported red/processed meat dishes as well as the mean and percentage contribution of
each food item to energy, protein, saturated fat, sugars, and sodium intake of consumers
on any given day. Since these results are based on 24 h recall, the proportion of individuals
consuming the top five food sources are based on any given day. The proportion of
Canadians consuming “cooked regular, lean or extra lean ground beef or patty” was 4.6%,
followed by 2.9% for “ham sandwich with lettuce and spread”. Among red/processed meat
dishes, “ham and cheese sandwich with lettuce and spread” made the largest contribution
to energy (21.8%), protein (31.4%), saturated fat (31.0%), and sodium (41.8%) intake among
its consumers. In addition, “frankfurter (wiener/hot dog), with ketchup and/or mustard,
on bun” accounted for 10.9% of the sugars intake of the consumers of this food item.

As reported in Table 5, the proportion of Canadians consuming “cooked regular long-
grain white rice” was 15.5%, followed by 13.4% for “canned red ripe tomato”. Among
plant-based foods, “cooked regular long-grain white rice” made the largest contribution to
energy intake (12.1%), followed by “smooth type peanut butter with added fat, sugar and
salt” (8.4%). In addition, “smooth type peanut butter with added fat, sugar and salt” made
the largest contribution to protein (8.1%), saturated fat (13.3%), sodium (4.8%), and sugars
(3.8%) intake among its consumers.
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Table 4. The mean and percentage contribution of the top five reported red/processed meat dishes to
nutrients-to-limit, energy, and protein intake of Canadians aged ≥1 year in Canada, 2015 Canadian
Community Health Survey.

% Population
(% ±SE)

Dietary Components 1

Top 5 Red/Processed Meat Dishes Energy Protein SFA Sugars Sodium

# 1 Ground beef or patty, cooked, NS as to
regular, lean, or extra lean 4.6 ± 0.4

Daily intake (mean ± SE) 74.7 ± 3.57 7.9 ± 0.4 1.8 ± 0.1 0 116.2 ± 5.6
% Contribution per consumer/day (% ±SE) 4.0 ± 0.2 10.5 ± 0.5 9.5 ± 0.6 0 4.3 ± 0.2

# 2 Sandwich, ham and cheese, with lettuce
and spread 2.6 ± 0.2

Daily intake (mean ± SE) 421.5 ± 14.9 24.8 ± 0.9 7.8 ± 0.4 5.8 ± 0.2 1408.5 ± 54.6
% Contribution per consumer/day (% ±SE) 21.8 ± 0.7 31.4 ± 1.1 31.0 ± 1.0 8.2 ± 0.5 41.8 ± 1.3

# 3 Sandwich, ham, with lettuce and spread 2.9 ± 0.3
Daily intake (mean ± SE) 332.9 ± 18.6 19.2 ± 1.0 3.3 ± 0.4 5.6 ± 0.3 1226.7 ± 59.9

% Contribution per consumer/day (% ±SE) 17.7 ± 0.8 25.2 ± 1.1 14.6 ± 1.0 7.1 ± 0.5 38.0 ± 1.3

# 4 Frankfurter, wiener, or hot dog, with
ketchup and/or mustard, on bun 2.0 ± 0.2

Daily intake (mean ± SE) 351.7 ± 19.2 14.0 ± 0.8 5.8 ± 0.3 8.3 ± 0.5 1154.5 ± 51.2
% Contribution per consumer/day (% ±SE) 18.1 ± 0.8 20.6 ± 1.1 24.0 ± 1.1 10.9 ± 0.9 36.9 ± 1.3

# 5 Frankfurter, wiener, or hot dog, plain, on bun 1.1 ± 0.2
Daily intake (mean ± SE) 257.8 ± 15.9 10.9 ± 0.6 5.3 ± 0.4 3.9 ± 0.5 844.4 ± 50.8

% Contribution per consumer/day (% ±SE) 13.7 ± 0.8 16.4 ± 1.2 22.4 ± 0.2 6.5 ± 1.5 27.6 ± 1.3

NS: Not specified; SFA: Saturated fatty acids. 1 Units: Energy in kcal, Protein in grams, SFA in grams, Sugars in
grams, and Sodium in mg.

Table 5. The mean and percentage contribution of the top five reported plant-based foods to nutrients-
to-limit, energy, and protein intake of Canadians aged ≥1 year in Canada, 2015 Canadian Community
Health Survey.

% Population
(% ±SE)

Dietary Components 1

Top 5 Plant-Based Foods Energy Protein SFA Sugars Sodium

# 1 Grains, rice, white, long-grain, regular, cooked 15.5 ± 0.6
Daily intake (mean ± SE) 199.4 ± 5.8 4.1 ± 0.1 0.1 ± 0.0 0.1 ± 0.0 1.5 ± 0.04

% Contribution per consumer/day (% ±SE) 12.1 ± 0.3 6.1 ± 0.2 0.9 ± 0.04 0.2 ± 0.0 0.09 ± 0.0

# 2 Tomato, red, ripe, canned, whole 13.4 ± 0.5
Daily intake (mean ± SE) 7.6 ± 0.3 0.4 ± 0.01 0.02 ± 0.0 1.2 ± 0.1 54.3 ± 2.2

% Contribution per consumer/day (%) 0.3 ± 0.01 0.5 ± 0.02 0.07 ± 0.0 1.7 ± 0.1 1.9 ± 0.07

# 3 Tomato products, canned, puree, no salt added 10.1 ± 0.4
Daily intake (mean ± SE) 14.6 ± 0.7 0.6 ± 0.03 0.01 ± 0.0 1.9 ± 0.09 10.7 ± 0.5

% Contribution per consumer/day (% ±SE) 0.7 ± 0.03 0.9 ± 0.03 0.05 ± 0.0 0.03 ± 0.01 0.3 ± 0.01

# 4 Peanut butter, smooth type, fat, sugar and
salt added 10.2 ± 0.5

Daily intake (mean ± SE) 168.1 ± 8.5 6.2 ± 0.3 2.8 ± 0.2 2.9 ± 0.2 119.8 ± 6.1
% Contribution per consumer/day (% ±SE) 8.4 ± 0.03 8.1 ± 0.3 13.3 ± 0.05 3.8 ± 0.2 4.8 ±0.2

# 5 Soup, canned, cream of asparagus, condensed,
milk added 7.5 ± 0.4

Daily intake (mean ± SE) 45.4 ± 3.1 1.1 ± 0.1 0.4 ± 0.03 0.2 ± 0.01 0.2 ± 0.01
% Contribution per consumer/day (% ±SE) 2.5 ± 0.2 1.6 ± 0.1 2.3 ± 0.2 0.3 ± 0.03 0.01 ± 0.0

SFA: Saturated fatty acids. 1 Units: Energy in kcal, Protein in grams, SFA in grams, Sugars in grams, and Sodium
in mg.

4. Discussion

This is the first study to identify the top 10 most frequently consumed plant-based
foods and red/processed meat dishes in the Canadian population, using a nationally
representative sample. Overall, the most frequently consumed plant-based food in Canada
was “cooked regular long-grain white rice”. The mean contribution of this food item to the
energy intake of its consumers was just under 200 kcal/day. The most frequently consumed
red/processed meat dish was “cooked regular, lean or extra lean ground beef or patty”.
Among all red/processed meat dishes, “ham and cheese sandwich with lettuce and spread”
made the largest contribution to energy, protein, saturated fat, and sodium intake.

Rice is the most widely consumed food staple for almost 50% of the world’s popula-
tion [16]. On a global basis, rice provides 21% of energy and 15% of protein per capita [17],
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and long-grain white rice is known to be the most commonly eaten form of rice [18]. Simi-
larly, our results revealed that the most frequently consumed plant-based food in Canada
in 2015 was “cooked regular long-grain white rice”. More than 15% of Canadians reported
consuming this food item, and it contributed to 12.1% of energy intake and 6.1% of protein
intake among consumers. Using data from the CCHS 2015, Kirkpatrick et al. reported
that rice and rice mixed dishes were among the top 10 contributors to energy intake in
the general Canadian population (≥1 year), and among the top five contributors to en-
ergy intake in the low-income group [6]. In a study investigating the dietary sources of
energy and nutrient intakes among five ethnic groups (i.e., Caucasian; Latino; Native
Hawaiian; Japanese-American; African American) in the U.S., it was found that rice made
a significant contribution to dietary energy intake, ranging from 5.3% (Caucasian women)
to 22.9% (Japanese-American men). In addition, rice was found to be the top dietary source
of protein for Japanese-American men and women, respectively, contributing 12.7% and
10.4% to protein intake [19]. Sharma et al. also reported that white rice was the most
commonly consumed grain food among Japanese-American, Native Hawaiian, and Cau-
casian men (12.0–44.1%), and the most commonly consumed refined grain among all ethnic
groups (10.3–54.1%), except for Latinos [20]. In another study aiming to describe the most
commonly consumed foods in the Brazilian diet, Souza et al. found that rice (84%) was the
most frequently recorded food by Brazilian individuals (≥10 years), followed by coffee
(79%) and beans (72.8%) [7]. Using data from the 2009–2013 Korea National Health and
Nutrition Examination Surveys (KNHANES), it was revealed that white rice was the major
source of energy (31%) among Korean preschoolers aged 1–5 years, followed by milk
(10.2%) and bread (3.5%) [21]. Although white rice (milled and/or polished rice) is the
most commonly consumed form of rice, it is a poor source of vitamins and minerals due
to removing the bran and germ layers of the seed during the milling process [22]. In their
review of the literature, Saleh et al. reported that brown rice is nutritionally superior to
white rice because of higher levels of nutrients such as protein, vitamins, and minerals [22].
In accordance with this, the new Canada’s Food Guide has placed a major emphasis on
whole grain foods and recommended regular consumption of whole grains and decreasing
consumption of refined grains [5].

Our results showed that the most frequently consumed red/processed meat dish in
Canada in 2015 was “cooked regular, lean or extra lean ground beef or patty”. This food item
was consumed by 4.6% of the Canadian population and accounted for 4% of energy intake,
9.5% of saturated fat intake, and 10.5% of protein intake among its consumers. Ground beef
is the most commonly consumed form of beef in the U.S., accounting for more than 40% of
all beef consumed [23]. Results from a multiethnic cohort study of 215,000 individuals
aged 45–75 years showed that lean beef (steak/roast) was the most commonly consumed
red meat for all ethnic groups in the U.S. (9.3–14.3%), except for Japanese-Americans and
Native Hawaiians [24]. Using data from the 2003–2006 National Health and Nutrition
Examination Survey (NHANES), O’Neil et al. reported that beef was the top source of
protein (14.0%), the third-highest ranked source of saturated fat (7.9%), and the fourth-
highest ranked source of energy (5.0%) among American adults aged ≥19 years [25]. Using
the same survey data, Huth et al. found that the top three food sources of saturated fat in
the diet of Americans aged ≥2 years were cheese (16.5%), beef (8.5%), and milk (8.3%) [26].
In addition, results from the 2007–2010 NHANES showed that ground beet contributed
to 5.6% of animal protein intake and 2.6% of total protein intake among U.S. adults aged
19 years and older [27]. Souza et al. reported that beef was the fifth most commonly
reported food item, and the most frequently reported animal-based food on the first day’s
food record of Brazilian individuals (≥10 years) [7]. A more recent study also showed that
beef was the most commonly consumed meat among Brazilian individuals aged 10 years
and older (49%), and the mean beef intake for the entire country was 63 g/day [28]. In a
survey conducted in Spanish adults aged 25 to 75 years, beef was found to be the most
frequently consumed red meat (63.6%), with pork in second place (52.6%) [29]. Using data
from the 2011–2012 National Nutrition and Physical Activity Survey (NNPAS), Sui et al.
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reported that red meat was consumed by 48.6% of Australian men and women, with beef as
the most frequently reported type (41.8% and 34.7%, respectively) [30]. Some observational
studies have found an association between consumption of beef and increased risk of a
number of cancers [31–34]. Therefore, reducing beef intake and replacing it with plant-
based proteins could be an effective strategy in the prevention of such conditions. In line
with this, the new Canada’s Food Guide has recommended regular consumption of protein
foods, with particular emphasis on plant-based proteins [5]. Further, according to the new
food guide, ruminant animal-based foods such as beef and lamb are natural sources of
trans fat, a type of unsaturated fat known to have adverse health effects [5].

Processed meats, such as ham, bacon, frankfurters, and sausages that have been modi-
fied through salting, curing, fermentation, or smoking, account for a large proportion of
the world’s meat consumption [35]. Our results revealed that “ham and cheese sandwich
with lettuce and spread” was the second most frequently consumed red/processed meat
dish in Canada in 2015. This food item accounted for 41.8% of sodium intake, 31.4% of
protein intake, 31.0% of saturated fat intake, and 21.8% of energy intake among its con-
sumers. Among red/processed meat dishes, “ham sandwich with lettuce and spread” and
“frankfurter (wiener/hot dog) with ketchup and/or mustard on bun” were in the next
rankings. Using data from the 2009–2010 NHANES, Sebastian et al. reported that nearly
half of American adults (49%) reported eating a sandwich on any given day, and the mean
contribution of sandwiches to energy intakes of all adults was 200 kcal for women and
350 kcal for men [36]. In addition, the mean contribution of sandwiches to sodium intake
of American men and women was 902 mg and 489 mg, respectively [36]. In the U.S., pro-
cessed meat intake constitutes 22% of the total meat consumed from either poultry or red
meat categories [37]. Using data of Australians aged ≥2 years from the 2011–2012 NNPAS,
Sui et al. found that 37.8% of participants reported consuming processed meat, and ham
was the most frequently reported type of processed meat (females 16.8%, males 19.4%), fol-
lowed by bacon (females 12.4%, males 15.3%), and sausage (females 5.8%, males 8.5%) [30].
Kirkpatrick et al. reported that processed meats are among the top 10 Contributors to
sodium and saturated fat intake of Canadians aged 1 year and older [6]. In a study aiming
to identify the major food sources of dietary sodium using 3-day food records, it was found
that processed meat was the largest contributor to daily sodium intake among Mexican
adults, representing 8% of total sodium intake per capita [38]. The results also showed
that total sodium contributed by processed meat in the entire sample population was
223 mg/day [38]. Using data obtained from 21,108 British households, Ni Mhurchu et al.
observed that processed meat (18%) was the second largest contributor to sodium purchases
after table salt (23%) [39]. In a nationwide survey conducted in Brazil, it was found that
processed meat was among the top five contributors to saturated fat intake among Brazilian
individuals aged ≥10 years [40]. Moreover, increased morbidity and mortality related to
high consumption of processed meat has been linked to their high content of sodium and
saturated fat [41–44]. We have recently shown that reducing red and processed meat by
half and increasing plant-based meat alternatives by 100% may assist in reducing the intake
of sodium and saturated fat, and increase the overall nutritional value of the diet [45].

Strengths and Limitations

This study used nutrition data from CCHS–Nutrition 2015, a nationally representative
survey of the Canadian population aged one year and older. A major strength of this
study was the opportunity to identify the top 10 most frequently consumed plant-based
foods and red/processed meat dishes, shortly after the introduction of the new Canada’s
Food Guide, which places a major emphasis on the consumption of plant-based foods. We
also acknowledge some limitations. First, since we combined age and sex groups in this
study, some results may vary for different age/sex groups. Second, detailed dietary data
were obtained using a 24 h dietary recall and, therefore, may not reflect the usual intake
of the participants. In addition, the 24 h dietary recall is a self-report method subject to
recall bias and misreporting (i.e., overestimating or underestimating dietary intake). Third,
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CCHS–Nutrition 2015 does not include added sugar intake information of Canadians.
That is why we were only able to report the total sugar intake for the analyses. Fourth,
the descriptive, cross-sectional design of the study does not allow us to determine the
causal relationship between patterns of food consumption and health outcomes. Fifth, we
included the consumption data of only two main food categories, namely plant-based foods
and red/processed meat dishes. It is notable that the plant-based foods make up a broader
category compared to the red/processed meat dishes category, and include vegetables and
fruit, grain products, and protein-based foods.

5. Conclusions

The results of this study revealed that the most frequently consumed plant-based food
among the Canadian population aged ≥1 year was “cooked regular long-grain white rice”,
followed by “canned red ripe tomatoes”. Cooked regular long-grain white rice made a
significant contribution to energy and protein intake among the consumers of this food item.
Among the top five most frequently consumed plant-based foods, “smooth type peanut
butter, fat, sugar, and salt added” made the most significant contribution to saturated fat,
protein, sugars, and sodium intake. The most frequently consumed red/processed meat
dish in Canada was “Cooked regular, lean or extra lean ground beef or patty”. Further,
the top five red/processed meat dishes, especially “ham and cheese sandwich with lettuce
and spread”, made a significant contribution to the intake of saturated fat, sugars, and
sodium in the diet of Canadians. According to the new Canada’s Food Guide, patterns of
eating that place a major emphasis on plant-based foods typically result in higher intakes
of dietary fiber, nuts, vegetables and fruit, and soy protein, and also encourage lower
intakes of processed meat and saturated fat [5]. Thus, minimizing the consumption of
red/processed meat dishes and shifting intakes towards more plant-based foods may
improve the health of Canadians and confer environmental benefits [5,11]. Putting this
into practice, in the most recent Canada’s Food Guide, Health Canada has merged the
two food groups (Meat & Alternatives and Milk & Alternatives) of the 2007 Food Guide
into a single group called “Protein Foods” [5]. Among protein foods, health Canada
also recommended consuming plant-based more often. The new guidelines along with
relevant health promotion initiatives may have an impact on shifting toward consumption
of more plant-based foods among Canadians. Further research is required to determine
and compare the most frequently consumed red/processed meat dishes and plant-based
foods among different age/sex groups of Canadians and how they can contribute to the
intake of energy, protein, and nutrients-to-limit.
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Abstract: The coronavirus pandemic has acted as a reset on global economies, providing us with the
opportunity to build back greener and ensure global warming does not surpass 1.5 ◦C. It is time for
developed nations to commit to red meat reduction targets and shift to plant-based dietary patterns.
Transitioning to plant-based diets (PBDs) has the potential to reduce diet-related land use by 76%,
diet-related greenhouse gas emissions by 49%, eutrophication by 49%, and green and blue water use
by 21% and 14%, respectively, whilst garnering substantial health co-benefits. An extensive body of
data from prospective cohort studies and controlled trials supports the implementation of PBDs for
obesity and chronic disease prevention. The consumption of diets high in fruits, vegetables, legumes,
whole grains, nuts, fish, and unsaturated vegetable oils, and low in animal products, refined grains,
and added sugars are associated with a lower risk of all-cause mortality. Meat appreciation, health
concerns, convenience, and expense are prominent barriers to PBDs. Strategic policy action is required
to overcome these barriers and promote the implementation of healthy and sustainable PBDs.

Keywords: plant-based diet; planetary health; human health; sustainability; chronic disease
prevention

1. Introduction

There is scientific consensus that anthropogenic greenhouse gas (GHG) emissions
influence global warming and climate change [1]. To limit the negative consequences of
climate change, 196 parties have committed to keep the increase in global average tem-
perature below 2 ◦C above pre-industrial levels and try to limit warming to 1.5 ◦C [2].
The coronavirus pandemic has acted as a reset on global economies providing us with the
opportunity to build back greener and maximize our chances of meeting the 1.5 ◦C tar-
get [3]. For example, the government of the United Kingdom (UK) has laid out a ten-point
plan for a green industrial revolution in which they commit to transforming the energy
sector, ending the sale of petrol and diesel cars, decarbonising public transport, developing
greener buildings, investing in carbon capture and storage, and protecting the natural envi-
ronment [4]. Worryingly, they failed to address agriculture in their plans. Revolutionizing
agricultural systems should arguably be a top priority considering food production is the
single largest cause of global environmental change [5]. Current agricultural practices
constitute up to 30% of global anthropogenic GHG emissions [6] and 70% of freshwater
use [7], whilst occupying approximately 40% of Earth’s land [8]. Therefore, innovation
within the agricultural sector has the potential to generate substantial sustainability gains.

A possible line of action, that is receiving ever-increasing interest, is to transition
towards a plant-based food system. Plant-based foods have a significantly smaller footprint
on the environment than animal-based foods. Even the least sustainable vegetables and
cereals cause less environmental harm than the lowest impact meat and dairy products [9].
On top of the low environmental impact of plant-based diets (PBDs), they may provide
additional benefits to human health. Unhealthy diets now represent the largest burden of
disease globally, presenting a greater risk to morbidity, disability, and mortality than unsafe
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sex, alcohol, drug, and tobacco use combined [5]. Adopting plant-based food systems
may allow countries to reduce their environmental footprints and tackle their obesity
and diet-related non-communicable disease burdens simultaneously. A few reviews have
covered the planetary and human health benefits associated with PBDs; however, since
their publication, additional data of relevance have become available [10–12]. The aim of
this review is to provide a concise summary of the planetary and human health benefits
associated with PBDs using evidence from the latest advances in the field. This review will
also summarise the main barriers to PBDs and offer potential solutions.

PBD is an umbrella term that describes any dietary pattern that emphasises the
consumption of foods derived from plants and excludes or limits the consumption of most
or all animal products. PBDs can be healthy or unhealthy depending on their composition.
Healthy PBDs focus on unprocessed plant foods, including fruits, vegetables, whole grains,
legumes, nuts, and seeds, whereas unhealthy PBDs contain high quantities of processed and
ultra-processed plant foods such as sugar-sweetened beverages, refined grains, sweets, and
desserts. Descriptions of the various PBDs mentioned in this review are shown in Table 1.

Table 1. Descriptions of various plant-based dietary patterns.

Dietary Pattern Description

Healthful plant-based
High consumption of fruits, vegetables, legumes, whole grains, nuts, and unsaturated vegetable
oils, and lower or no consumption of animal products (meat, fish, poultry, dairy, and eggs) and

processed foods

Unhealthful plant-based

High consumption of fruit juices, sugar-sweetened beverages, refined grains, potatoes, and
sweets and desserts, and lower consumption of animal products (meat, fish, poultry, dairy, and
eggs) and healthy plant foods (fruits, vegetables, legumes, whole grains, nuts, and unsaturated

vegetable oils).

Vegan Excludes all animal products (meat, fish, poultry, dairy, and eggs) and is based solely on
plant-based foods

Vegetarian Excludes meat, fish, and poultry but does include eggs and dairy, in addition to plant-based foods

Pescatarian Excludes meat and poultry but includes fish, dairy, and eggs, in addition to plant-based foods

Semi-vegetarian Includes all animal products, including meat, fish, poultry, dairy, and eggs, in addition to
plant-based foods. However, red meat intake is limited

EAT-Lancet reference
Consists of fruits and vegetables, whole grains, legumes, nuts, and unsaturated oils; low to

moderate consumption of seafood and poultry; zero to low consumption of red meat, processed
meat, added sugar, refined grains, and starchy vegetables

2. Planetary Health

2.1. Greenhouse Gas (GHG) Emission

Food systems are responsible for 21–37% of all GHG emissions globally [13]. Innova-
tion and transformation within the food and agricultural sectors are imperative to limiting
global warming to 1.5 ◦C. Between 2017 and 2018, agricultural emissions rose by 1.5%
reaching a total of 5.6 GtCO2, even with modest improvements in efficiency [14]. Of this
total, 52% was caused by cattle products, primarily meat and dairy. Per-capita emissions
from food consumption are 39% and 41% higher in very high human development index
(HDI) countries than in high HDI countries and low HDI countries, respectively [14]. These
differences in emissions are despite the use of high emission-intensity beef farming in low
HDI countries. In very high HDI countries, cattle products are responsible for 68% of total
consumption-based agricultural GHG emissions [14]. Reducing red meat consumption is a
major key to meeting emission targets for very high HDI countries and it would deliver
substantial health co-benefits. The rate of red meat-related mortality is nearly nine times
greater in very high HDI countries than in low HDI countries [14]. Life cycle assessment
studies have shown that pork, chicken, and seafood produce less GHG emissions than beef;
however, even the lowest impact animal products exceed the average GHG emissions of
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substitute plant proteins [9,15]. Moving to diets that exclude animal products could reduce
global GHG emissions by 49% (Figure 1) [9].

Figure 1. Summary of the planetary and human health benefits associated with the adoption of
plant-based dietary patterns. Abbreviations: CVD, cardiovascular disease; GHG, greenhouse gas;
LDL, low-density lipoprotein; T2D, type 2 diabetes.

2.2. Agricultural Land Use

Around 43% of the planet’s ice-free terrestrial landmass is occupied by farmland
(including croplands and pasturelands). Approximately 83% of this farmland is used to
produce meat, eggs, farmed fish, and dairy, yet they only provide 18% and 37% of our
calories and protein, respectively [9]. Per kilogram, animal products require more lifecycle
energy inputs than plant foods [16]. The adoption of PBDs would substantially reduce
agricultural land use. Eshel et al. [17] estimated that Americans could save approximately
34% and 24% of dietary and total land use, respectively, if they replaced all meat with
plant-based alternatives. Considering the amount of land required to produce animal
products, it is unsurprising that they are accountable for 67% of the deforestation caused
by agriculture [9]. The destruction of ecosystems for croplands and pasturelands is the
single largest factor causing species to be threatened with extinction [18]. Biodiversity is
essential for the productivity and resilience of our food systems [19]. Shifting to PBDs
would slow biodiversity loss substantially, thus having a protective effect on global food
security [5]. It is estimated that animal product-free diets have the potential to reduce
diet-related land use by 3.1 billion hectares (76% reduction), including a 19% reduction in
arable land (Figure 1) [9].

2.3. Water Use

In total, 70% of all global freshwater withdrawals are used for the irrigation of crops,
of which 24% are fed to livestock [5,20]. Approximately 43,000 L of water are required to
produce 1 kg of beef, whereas it only takes 1000 L to produce 1 kg of grain [21]. A modelling
study found that reducing animal product consumption would reduce global green and
blue water use by 21% and 14%, respectively (Figure 1) [22]. PBDs may therefore play
a role in water conservation. Animal product-free diets may also improve water quality
by reducing eutrophication caused by nitrogenous fertilizer and manure runoff by 49%
(Figure 1) [9].

19



Nutrients 2022, 14, 1614

2.4. Healthy Reference Dietary Pattern

The EAT-Lancet Commission has developed a healthy reference dietary pattern that
would allow humanity to stay within a safe operating space, in terms of climate change, land
use, biodiversity loss, freshwater use, and nitrogen and phosphorus pollution, even with a
10 billion global population [5]. The dietary pattern largely consists of fruits and vegetables,
whole grains, legumes, nuts, and unsaturated oils; low to moderate consumption of seafood
and poultry; zero to low consumption of red meat, processed meat, added sugar, refined
grains, and starchy vegetables. Using data from the European Prospective Investigation
into Cancer and Nutrition (EPIC) cohort involving 443,991 participants, Laine et al. [23]
estimated that up to 19–63% of deaths and up to 10–39% of cancers could be prevented in a
20-year risk period by adopting different levels of adherence to the EAT-Lancet reference
diet. They also estimated that switching from low adherence to higher adherence could
reduce food-associated greenhouse gas emissions by up to 50% and land use up to 62%.

3. Human Health

Globally we are experiencing an unprecedented level of diet-related disease. World-
wide, 2.1 billion adults are overweight or obese [5]. Overweight and obesity are associated
with a range of chronic diseases including type 2 diabetes (T2D) [24], hypertension [25],
cardiovascular disease (CVD) [26], and some types of cancer [27]. Together, these diseases
have a massive cost on society in terms of lives lost and healthcare spending. The Global
Burden of Disease study estimated that increased consumption of whole grains, vegetables,
nuts and seeds, and fruit could prevent 1.7 million, 1.8 million, 2.5 million, and 4.9 million
premature deaths per year, respectively, via the beneficial effects on chronic disease risk
factors [28].

3.1. Obesity

An extensive body of population studies and clinical trials supports the implementa-
tion of PBDs for the prevention of obesity and obesity-related diseases. Observational data
from the Adventist Health Study-2 (AHS-2) involving 41,387 participants, showed that
body mass index (BMI) was positively correlated with the amount of animal-based foods
consumed, such that non-vegetarians had the highest BMI, followed by semi-vegetarians,
pescatarians, vegetarians, and vegans [29]. In addition, findings from the EPIC-Oxford
cohort, containing 21,966 men and women, have shown that vegans and pescatarian
women gain significantly less weight annually compared with meat-eaters [30]. The lowest
mean annual weight gain was observed in individuals who converted, during follow-up,
to diets containing fewer animal-derived foods. In accordance with these findings, the
European Prospective Investigation into Cancer, Physical Activity, Nutrition, Alcohol,
Cessation of smoking, Eating out of home and obesity (EPIC-PANACEA) study found
total meat consumption was positively associated with weight gain in 103,455 men and
270,348 women [31]. After adjusting for estimated energy intake, an additional 250 g/d
of meat led to a 2 kg higher weight gain after 5 years (95% CI: 1.5, 2.7 kg). In a 5-year
longitudinal study of 787 non-obese participants, dietary patterns were evaluated with
overall plant-based diet index (PDI) scores, in which plant foods received positive scores
and animal-derived foods received reverse scores [32]. A healthy PDI (hPDI) and an un-
healthy PDI (uPDI) were also created. For the hPDI, healthy plant foods (fruits, vegetables,
legumes, whole grains, nuts, and unsaturated vegetable oils) received positive scores, and
animal foods and unhealthy plant foods (fruit juices, refined grains, and added sugars)
received reverse scores. For the uPDI, unhealthy plant foods were allocated positive scores
and animal foods and healthy plant foods were allocated reverse scores. At follow-up,
both the hPDI (Risk Ratio (RR) = 0.31; 95% CI: 0.12–0.77) and overall PDI (RR = 0.56;
95% CI: 0.23–1.33) were inversely associated with obesity risk. However, only the hPDI
association achieved statistical significance. Conversely, the uPDI was positively associated
with obesity risk (RR = 1.94; 95% CI: 0.81–4.66); however, this finding was not statistically
significant.
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Robust evidence from clinical trials supports the use of PBDs for weight loss. In 2015,
Barnard et al. [33] performed a meta-analysis of 15 clinical trials with vegan and vegetarian
interventions lasting four weeks or more with no energy restrictions. Consumption of
PBDs was associated with a mean weight change of −3.4 kg (95% CI: −4.4, −2.4 kg) in an
intention-to-treat analysis and −4.6 kg (−5.4, −3.8 kg) in a completer analysis (Figure 1).
Similarly, a 2021 meta-analysis of seven clinical trials found that PBDs significantly lowered
bodyweight in Type 2 diabetics (−2.35 kg (95% CI: −3.51, −1.19)) [34]. A few new clinical
trials assessing the effect of PBDs on bodyweight have been published since 2015 [35–40].
The BROAD study, which prescribed a whole food PBD, had noteworthy results [38]. It
showed greater weight loss at 6 and 12 months than any other comparable interventional
trial (no energy restrictions or regular exercise orders) to date.

3.2. Type 2 Diabetes

The global prevalence of T2D has nearly doubled in the past 30 years [41]. In 2021, dia-
betes was responsible for 6.7 million deaths and $966 billion USD in health expenditure [42].
Large cohort studies show that the prevalence and incidence of T2D are significantly lower
among those following PBDs. T2D prevalence in the AHS-2 cohort followed a similar
trend as BMI with the lowest prevalence occurring in vegans (2.9%) and the highest in
non-vegetarians (7.6%) [43]. Pescatarians (4.8%), semi-vegetarians (6.1%), and vegetarians
(3.2%) had intermediate T2D prevalence. After adjusting for BMI and other confounding
variables, vegans had half the risk of T2D than non-vegetarians (Odds Ratio (OR)) 0.51
(95% CI: 0.40, 0.66)) and semi-vegetarians had an intermediate risk (0.76 (0.65, 0.90)). In a
2-year prospective study of the AHS-2 cohort, vegans had less than half the risk of T2D than
non-vegetarians (OR 0.38 (0.24, 0.62)) even when adjustments were made for BMI and other
confounders [29]. In a 17-year prospective study with 8401 participants, long-term weekly
dietary inclusion of meat was associated with 74% increased (OR 1.74 (1.36, 2.22)) odds of
T2D compared with long-term adherence to a vegetarian dietary pattern [44]. Weekly meat
intake remained an important risk factor (1.38 (1.06,1.68)) after adjusting for weight and
weight change.

In a prospective study of three US cohorts (Nurses’ Health Study (NHS), NHS II,
Health Professionals Follow-up Study) totalling 192,657 participants, Chen et al. [45] eval-
uated the associations between changes in PBDs and subsequent T2D risk. During the
2,955,350 person-years of follow-up, 12,627 cases of T2D developed. Participant dietary pat-
terns were evaluated with overall PDI, hPDI, and uPDI scores. Compared with participants
whose indices remained stable over the 4-year follow-up, participants with the largest
decrease (>10%) in PDI and hPDI had a 12–23% higher T2D risk in the subsequent 4 years.
Each 10% increment in PDI and hPDI over 4 years was associated with a 7–9% lower T2D
risk. It is worth noting that changes in the PDI scores were primarily due to changes in
healthy plant-food intake, not changes in animal-derived food intake. No associations
were observed between changes in uPDI and subsequent T2D risk. This may be due to the
benefits of low animal food intake cancelling out the harmful effects associated with low
intake of healthy plant foods [45].

A 2019 meta-analysis of nine prospective studies totalling 307,099 participants, found
a significant inverse association between higher adherence to PBDs and T2D risk (RR
0.77 (95% CI: 0.71, 0.84)) in comparison with poorer adherence (Figure 1) [46]. As well as
preventing T2D, there is evidence that PBDs may be an effective tool in the treatment of the
disease. A meta-analysis of six controlled clinical trials found that consumption of PBDs
was associated with a significant reduction in haemoglobin A1c (−0.39 points) compared
with the consumption of omnivorous control diets [47]. This hypoglycaemic effect is
approximately half of that observed with the prescription of the first-line medication,
metformin [48].
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3.3. CVD Risk

CVDs are the leading cause of mortality globally. In 2019, CVDs were responsible
for 18.6 million deaths worldwide [49]. There is a range of evidence that supports the use
of PBDs for the prevention of CVDs. A 2021 meta-analysis of prospective cohort studies
totalling 698,707 participants, found that PBDs were associated with a 16% lower risk of
CVD and an 11% lower risk of coronary heart disease (CHD) [50]. However, there were no
associations between PBDs and risk of stroke. Another 2021 meta-analysis of prospective
cohort studies totalling 410,085 participants found that PBDs were associated with a 10%
lower risk of CVD incidence and 8% lower risk of cardiovascular mortality [51]. In a ran-
domised secondary prevention trial (The Lyon Diet Heart Study) with 275 events recorded
during a mean follow-up of 46 months, adherence to a plant-based Mediterranean-type
dietary pattern was associated with a 72% reduction in cardiovascular events compared
with adherence to a western-type dietary pattern [52]. In a randomised controlled trial with
a 5-year follow-up, intensive lifestyle changes including the adoption of a healthful plant-
based dietary pattern were shown to cause regression of atherosclerosis [53]. The control
group in this trial had more than twice the risk of a cardiovascular event than the intensive
lifestyle changes group (Figure 1). The reduced risk of CVD incidence and cardiovascular
mortality observed in those following PBDs is likely due to the beneficial effects on CVD
risk factors including overweight or obesity, T2D, hypertension, and hypercholesterolemia.

3.4. Hypertension and Hypercholesterolemia

In the AHS-2 cohort, vegans had approximately half the odds of hypertension than
omnivores, even after controlling for BMI [54]. A 2021 meta-analysis including 41 con-
trolled trials and 8416 participants found that PBDs significantly lower both systolic and
diastolic blood pressure even with the inclusion of some animal products (Figure 1) [55]. A
2017 meta-analysis of 19 clinical trials including 1484 participants, found that compared
with the consumption of omnivorous diets, vegetarian diets were significantly associated
with decreased total cholesterol (−12.5 mg/dL) and low-density lipoprotein cholesterol
(−12.2 mg/dL) (Figure 1) [56].

3.5. CVD Prevention

Taken together, the beneficial effects of PBDs on chronic disease risk factors found in
controlled trials, and their associations with lower chronic disease risk found in prospective
cohort studies provide strong support for the implementation of PBDs for chronic disease
prevention. In a prospective cohort of 315,919 participants, high hPDI scores were asso-
ciated with a 36% lower risk of mortality and each 10-point increase was associated with
a 19% lower risk [57]. On the other hand, high uPDI scores were associated with a 41%
increase in mortality risk and each 10-point increase was associated with a 15% increase in
risk. This is supported by the most comprehensive systematic review on dietary patterns
and all-cause mortality (ACM) to date [58]. It found that dietary patterns characterised
by higher intake of vegetables, legumes, fruits, nuts, unrefined grains, fish, and unsatu-
rated vegetable oils, and lower or no consumption of animal products (red and processed
meat, meat and meat products, and high-fat dairy), refined grains, and added sugar, were
associated with lower ACM risk.

4. Barriers and Potential Solutions

In 2020, a comprehensive review of the literature outlined the most prominent per-
ceived and objective barriers preventing people from switching to PBDs [59]. The most
prominent barrier to PBDs is meat appreciation and the difficulty perceived in abstaining
from consumption (Figure 2). The development of plant-based meat alternatives provides
an opportunity to overcome this barrier. Plant-based products have been developed to
visually resemble meat and match the taste, structure, and nutritional value preferences of
meat eaters. These products make the transition to PBDs less difficult and more appealing.
Environmental life cycle assessments for two popular plant-based substitutes, Beyond
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Meat’s Beyond Burger and Impossible Food’s Impossible Burger, showed that switching
from beef to either of the products reduces GHG emissions, land use, and water footprint
by approximately 90% [60,61]. Although plant-based meat alternatives are classified as
ultra-processed, they may still exert some of the beneficial effects on CVD risk factors as
healthy PBDs [62]. A randomized cross-over trial investigating the effect of Beyond Meat
products versus animal-derived meat on CVD risk factors found that consumption of plant-
based meat alternatives was associated with significantly lower trimethylamine-N-oxide
(TMAO) concentrations, LDL-cholesterol concentrations, and body weight compared with
the consumption of animal meat [63]. Moreover, there were no adverse effects on other risk
factors during the plant-based phase. More controlled trials are needed to characterize the
effect of ultra-processed meat analogues on health markers.

Figure 2. The main barriers to widespread adoption of plant-based dietary patterns.

The second most prominent barrier to PBDs is health concerns, specifically nutrient
deficiencies, for example, protein and calcium (Figure 2) [59]. International and national
commitments to PBDs demonstrated by investment in public health and sustainability
education could break down these barriers. The public needs to be educated on specific
plant-based food sources of essential nutrients such as iron, calcium, and zinc and be
reassured that their protein needs can be sufficiently met. A potential strategy for relieving
the perceived health concerns attached to PBDs is to provide proper nutrition education
to medical students and health professionals. A survey of medical schools found that on
average fewer than 20 h over four years are spent on nutrition education [64]. Accordingly,
physicians often lack important nutrition knowledge and the counselling skills required to
successfully guide their patients [65–75]. In a survey of resident physicians, only 14% of
participants felt physicians were adequately trained to provide nutritional counselling [76].
Ironically, in a survey of the public, 61% of participants considered physicians to be “very
credible” sources of nutrition information [77]. Educating doctors on how to prevent and
treat chronic diseases with healthful PBDs may have positive effects beyond individual
patient care, by influencing the wider public’s negative perceptions of PBDs. However, a
lack of nutrition training is not the only way that physicians act as barriers. Firstly, they may
have conflicts of interest and personal prejudices that bias their views on PBDs, preventing
them from promoting the implementation of PBDs. Secondly, there is a lack of financial
incentive for physicians to implement the use of PBDs [78,79]. Preventing chronic diseases
with healthful PBDs reduces the demand for expensive medical treatments and procedures,
which results in reduced income for physicians.

The third most common barrier relates to convenience and tastes factors (Figure 2) [59].
The availability of plant-based options out of home are limited and people believe that the
preparation of plant-based meals is complicated. PBDs are also perceived as tasteless [80].
New policies mandating that canteens at schools, hospitals, universities, and other state-
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owned services must provide healthful plant-based options could be implemented to
reduce the convenience barrier. Incentives for businesses to offer more healthful plant-
based options would also help to overcome this barrier. Online educational resources and
community cooking classes could be utilized to facilitate the teaching of plant-based food
preparation to the public, potentially tacking both convenience and taste factors [79]. Taste
barriers could also be overcome with the previously mentioned meat analogues.

The final prominent barrier to PBDs is the expense of plant-based foods (Figure 2) [59].
This barrier could be broken down by allocating subsidies to the production of sustainable,
healthful foods (e.g., fruits and vegetables) financed by a tax on unhealthful, environmen-
tally damaging foods (e.g., red and processed meat) or an incremental increase in income
tax [81]. It is estimated that a subsidy of 25% of the cost of fruits and vegetables could close
the gap between the recommended intake and the actual average intake by a third [81].
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Abstract: The “School Fruit and Vegetables Scheme” (SFVS) was proposed in 2009/10 as a strategy to
support the consumption of Fruit and Vegetables (FV), decrease rates of obesity, improve agricultural
income, stabilize markets, and ensure the current and future supply of these foods. However, there is
little information about how it was carried out in the EU. Given the potential of the SFVS to support
healthier, more sustainable food systems, the objective of this study was to identify the characteristics
of SFVS implementation from 2009/10 to 2016/17 in the EU. A longitudinal, observational, and
retrospective study was carried out based on secondary data. A total of 186 annual reports of the
Member States (MS) participating in the SFVS from 2009/10 to 2016/17 were consulted: European
and national budget, funds used from the EU, participating schools and students, duration of the
SFVS, FV offered, and application of sustainability criteria, expenditure per student, days of the week,
the quantity of FV offered per student and other indicators were calculated. The majority of MS
participated in the SFVS during the study period with a heterogeneous implementation pattern in
terms of funds used, coverage, duration, quantity (totals and by portion), and cost of FV distributed
per student. The sustainability criteria for the FV distribution were also not applied uniformly in
all the MS. Establishing minimum recommendations for SFVS implementation are recommended
to maximize the benefits of the SFVS. The results may be useful for planning new strategies to help
address and improve current health and environmental problems.

Keywords: schoolchildren; fruit and vegetables; community nutrition; nutrition interventions;
health promotion

1. Introduction

The low consumption of fruit and vegetables (FV) is an avoidable risk factor that
contributes to an increase in non-transmissible diseases [1,2]. In 2017, 3.9 million deaths
around the world were attributed to inadequate intake of FV [3]. Low consumption of
FV in the European Union (EU) continues to be a problem related to social, physical, and
economic accessibility [4]. Despite the efforts of governments to promote FV consumption,
surveys of the child population indicate that average consumption is below recommended
levels [5–9].

Considering that dietary habits established in childhood and adolescence tend to
extend through adult ages [10,11], supporting the consumption of FV in children is a public
health priority [6]. Diverse strategies have been carried out in school environments with
this aim [12–14]. Available evidence suggests that school feeding programs are effective in
improving the consumption of FV [15–17], specifically, those that promote the availability
and accessibility of FV via distribution in schools [18–24].
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Under the Common Agricultural Policy (CAP), the European Commission (EC) pro-
posed increasing financial funding to support the consumption of FV in the school popula-
tion [25]. The “School Fruit and Vegetables Scheme” (SFVS) was proposed in 2009/10 as a
strategy to support the consumption of FV, decrease rates of obesity, improve agricultural
income, stabilize markets, and ensure the current and future supply of these foods [26].
The SFVS consisted of European Union (EU) subsidized distribution of FV in pre-school
centers, primary and secondary schools, and outside of school canteen hours. Furthermore,
the SFVS included educational measures (EM), whose objective was to raise awareness
among school children, connecting them not only to their health and well-being but also to
agriculture, food production, and environmental sustainability issues. Along the lines of
the Sustainable Development Goals (SDG), the SFVS recommended that distributed foods
be organic, seasonal, and from local producers originating in the European Community.
This is especially important considering the effect of the production of these foods on the
food system [27].

From its application in 2009/10 until 2016/17 (the year before the implementation
of the EU School Fruit, Vegetables and Milk Scheme), the SFVS benefitted from a budget
of approximately 937,226,513.40 Euros. Member States (MS) interested in participating
in the SFVS must develop an annual pre-strategy at the national or regional level. The
overall target group of the scheme (from kindergartens to secondary schools) is set by the
EU and MS choose their target group from this age range. In addition, MS must provide
national funds to accompany EU support for the purchase and distribution of FV, the
implementation of EM, and the monitoring and evaluation of the SFVS [26]. Although the
SFVS was implemented in 2009/10, there is little information about how it was carried out in
the EU. Given the potential of the SFVS to support healthier, more sustainable food systems,
the objective of this study was to identify the characteristics of SFVS implementation from
2009/10 to 2016/17 in the EU.

2. Materials and Methods

A longitudinal, observational, retrospective study based on public secondary data
was conducted and therefore no ethical approval was required. During the study period,
between 21 and 25 of the 28 EU Member States (before Brexit in 2020) participated in
the SFVS: Austria (AUT), Belgium (BEL), Bulgaria (BRG), Croatia (HRV), Cyprus (CYP),
Czech Republic (CZE), Denmark (DNK), Estonia (EST), France (FRA), Germany (DEU),
Greece (GRC), Hungary (HUN), Ireland (IRL), Italy (ITA), Latvia (LVA), Lithuania (LTU),
Luxembourg (LUX), Malta (MLT), Poland (POL), Portugal (PRT), Romania (ROU), Slovakia
(SVK), Slovenia (SVN), Spain (ESP), The Netherlands (NLD). Between 2017 and 2018, the
annual reports of the 25 MS participating in the SFVS from 2009/10 to 2016/17 were
obtained from the EC website, i.e., 186 reports in total [26].

With the information contained in the reports, by school year and MS, the database
was constructed including the following variables: European and national budget (€),
funds used from the EU (%), participating schools (n, %), participating students (n, %),
duration of the SFVS (weeks, days of the week, days of FV deliveries), the quantity of FV
offered (t, portions per participant), and application of sustainability criteria (local, seasonal,
organic and community origin (%)). In addition, the following variables were calculated:
expenditure per student (€), days of the week on which the SFVS was implemented, the
quantity of FV offered per student (in kg), average portions offered per student, and the
average price per portion. To calculate average participation (both for schools and for
students), values were calculated for each MS during the middle of the period for the 2013
school year. To calculate the percentage of countries that applied the recommendation
on local foods, seasonal foods, organic foods, and community-origin foods, the MS that
provided data in their reports were used. To calculate the expenditure per student, the
budget for each MS was divided between the students that complied with the SFVS in each
country. Some data for these variables were missing but could be calculated from other data
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available in the reports. In no case have estimation methods been used for missing data.
All indicators have been calculated with the available data (see Supplementary Material).

For the analysis, the described variables were organized into four sections: two for the
total data of the EU, and another two with the data from the different MS, organized into
eight sub-sections.

Sections for the study of SFVS implementation for the European Union globally:
General Characteristics of the SFVS by School Year for the EU As a Whole: Includes

MS participants, budget (%), expenditure per student (€), % participation (schools and
students), and duration (weeks and days of FV deliveries).

Quantity of FV Included in the SFVS by School Year and for the EU As a Whole:
Includes the quantity of FV purchased/distributed (tons), FV per student (kg), average
portions per student (n), weight per portion (g) and price per portion (€).

Sections and sub-sections for the study of the implementation of the SFVS for partici-
pating MS:

Involvement of the MS in Carrying out the SFVS: Included four sub-sections:
Economic investment in the SFVS by MS during the study period: Included EU funds

used by each MS (%) and expenditure per student (€).
SFVS coverage by MS during the study period: Percentage of students covered by FV

(%) and percentage of students covered by EM (%).
Days of FV deliveries and quantity of FV per student (kg) by MS during the study period.
Economic investment in terms of the coverage, duration, and quantity of FV dis-

tributed by the SFVS.
Characteristics of the Distribution of FV Among Students: Included four sub-sections:
Frequency of FV deliveries: Duration of the SFVS in weeks and days of FV deliveries
Quantities of FV distributed and percentage of students covered by duration. Rela-

tionships between FV per student (kg), duration (days of FV deliveries), and percentage of
students covered (%).

Portions distributed per student. Relationships between price (€), weight (g), and the
number of portions (n).

Sustainability criteria applied in the distribution of FV: included local, seasonal, or-
ganic and community origin criteria contemplated in the different country strategies. The
values of the variables were calculated considering the number of times that countries
mentioned these criteria in the strategies for each school year.

Sub-sections economic investment in the SFVS, SFVS coverage, days of FV deliveries
and sustainability criteria were represented using maps, and the rest were represented
using a scatter plot in which each point represents the mean value of a country during
the study period. To assess the relationship between variables, we calculated Pearson’s
correlation and linear regression. In addition, mean values were calculated for all variables.
The statistical software package R [28] was used for the analysis and the graphs. The
international abbreviation ISO-3166-1 ALPHA-3 was used for the nomenclature of the MS.

3. Results

3.1. General Characteristics of the SFVS by School Year in the Whole of the EU

Table 1 shows the general characteristics of the SFVS across the European Union from
2009/10 to 2016/17. During the eight years of implementation, between 21 and 25 MS
participated. The percentage of EU funds used by the MS for the execution of the SFVS
was irregular throughout the period, at 63% of the mean. The average participation in the
SFVS—both for schools that ascribed to the SFVS and for students—increased progressively
from the first to the final year, reaching a maximum in 2015/16 (44% of schools and 47%
of students). The average days of FV deliveries by school year ranged from 44 to 61 days,
except during the initial year in which it lasted 22 days. The average duration in weeks
ranged from 13 weeks in the first year to 27 weeks in the following three years. The average
over the whole period was 22 weeks. The Budget was correlated with Student expenditure
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(PC 0.874 p-value = 0.001), participation of Schools (PC 0.799 p-value = 0.007) and Students
(PC 0.800 p-value = 0.006).

Table 1. General characteristics of the EU School Fruit and Vegetables Scheme from 2009/10
to 2016/17.

School Year MS 1 Non-Participating MS Budget Student Exp 2 Participation Duration

n %EU € %Schl 3 %Stud 4 Days of FV
Deliveries

Week

09/10 21 BGR; HRV; GRC; LVA 33.11 9.35 18 21 21.75 12.96
10/11 24 HRV 61.91 14.11 38 38 59.38 26.67
11/12 23 HRV; GRC 61.77 12.48 33 34 60.61 26.63
12/13 23 HRV; CYP 71.71 15.46 39 38 54.93 26.99
13/14 25 72.98 13.42 35 42 44.37 17.75
14/15 24 GRC 66.07 12.87 28 29 44.25 16.92
15/16 24 GRC 69.25 13.38 44 47 49.05 20.38
16/17 22 GRC; LUX; ROU 67.93 13.00 44 45 57.59 25.59
Total 25 63.09 13.01 35 37 48.99 21.74

1 MS: Member State; BGR: Bulgaria; HRV: Croatia; GRC: Greece; LVA: Latvia; CYP: Cyprus; LUX: Luxembourg;
ROU: Romania. 2 Student Exp: Student Expense. 3 %Schl: percentage of schools. 4 %Stud: percentage of students.

3.2. Quantity of Fruit and Vegetables Included in the SFVS by School Year in the Whole of the EU

Table 2 shows the quantity of FV distributed among students from 2009/10 to 2016/17
for all the countries participating in the SFVS. The quantity of FV distributed to participating
students was not progressive, rather there were variations in the study period, reaching a
maximum in the final school year (2289.20 tons). On average, each student who participated
in the SFVS received between 2 and 5 kg of FV throughout the study period, distributed in
portions of 122 g. The weight of each portion ranged from 50 g (in 2009/10) to 145 g (in
2013/14), and prices changed throughout the study period, shifting from an initial cost of
0.08 € in 2009/10, and 0.42 € during the following school year to a continuous decrease,
reaching 0.29 € during the 2014/15 school year.

Table 2. Quantity of Fruit and Vegetables included in the SFVS from 2009/10 to 2016/17.

School Year
Quantities of FV Pur-
chased/Distributed

FV Per
Student/School Year

Average Portions
Offered per Student

Average Portion
Weight

Average Portion
Price

Tons kg n g €

09/10 1707.9 1.95 15.57 49.35 0.08
10/11 631.1 4.88 51.76 139.02 0.42
11/12 1358.7 4.18 42.80 135.97 0.41
12/13 1083.1 5.54 54.23 139.03 0.40
13/14 1025.7 4.57 44.14 144.64 0.37
14/15 408.0 4.81 39.72 125.92 0.29
15/16 1743.0 3.89 41.23 120.63 0.31
16/17 2289.2 4.10 40.67 124.36 0.37

Average 1280.84 4.24 41.27 122.37 0.33

FV = fruit and vegetables.

3.3. Involvement of the MS in Carrying Out the SFVS
3.3.1. Economic Investment in the SFVS by MS during the Study Period

Figure 1 shows the percentage of EU funds used for the implementation by each MS
and the expenditure per student. Four of the MS (SVK, MLT, HUN, and CZE) used 100% of
EU funds to carry out the SFVS, while two (FRA and PRT) used just 25% of these funds
during the period. There was important variation in the Netherlands and Austria.
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Figure 1. (a) Percentage of EU funds used by each MS; (b) expenditure per student in each MS.

In terms of expenditure per student, three countries (ITA, IRL, DNK) invested more
than 25 € per student, although two of them (IRL, DNK) showed important variation
during the period. In contrast, at least five countries (ROU, SVN, LUX, LVA, PRT) spent
less than 6.5 € per student. Estonia stands out for its great variation during the period.

3.3.2. SFVS Coverage by MS during the Study Period

Figure 2 shows the percentage of students covered by FV distribution and EM in each
MS. Two countries (FRA, DNK) barely reached 10% of students, while five (HRV, HUN,
CZE, LVA, and MLT) reached between 80% and 100% of students during the period. Five
other countries (ROU, CYP, AUT, BGR, LTU) stand out for the great variation in the number
of students reached (between 25% and 100%) throughout the study period.

In terms of the percentage of students covered by EM, 7 of the 25 MS (BGR, DEU, GRC,
ITA, LVA, LUX, NLD) were able to cover all the students registered in the SFVS with EM in
all the editions. However, three countries (DNK, AUT, BEL) did not include them and did
not provide data. In the rest of the MS, the percentage of students covered ranged from
15% to 90%, with great variation in most cases.

3.3.3. Days of FV Deliveries and Quantity of FV per Student (kg) by MS during the
Study Period

Figure 3 shows the days of FV deliveries and quantity of FV per student (kg) in each
MS. Three countries (DEU, ROU, DNK) presented a variation of 75 to 200 days during the
period, while the rest did not reach 50 days. Three countries (AUT, CZE, GRC) did not
report sufficient data for this variable.
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Figure 2. (a) Percentage of students covered by FV distribution; (b) Percentage of students covered
by EM.

Figure 3. (a) Days of FV deliveries; (b) quantity of FV per student in each MS (kg).
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The quantity of FV distributed per student varied between 2.5 and 20 kg in the
countries. Six MS (PRT, IRL, SVK, BEL, ESP, and MLT) distributed around 2.5 kg of FV
during the whole period, while four (BGR, HUN, POL, LTU) distributed between 7 and
15 kg per student. Denmark reached a level of between 15 and 20 kg throughout the period.

3.3.4. Economic Investment in Terms of the Coverage, Duration, and Quantity of FV
Distributed by the SFVS

Figure 4 represents the relationship between the percentage of EU funds used by the
MS and the percentage of students covered by the SFVS (Pearson correlation 0.637, p-value
< 0.001). As the percentage of EU funds used increases, the percentage of students covered
by the SFVS also increases. The MS that used between 75% and 100% of EU funds reached a
high level of coverage (above 75%), but they distributed lower levels of FV. The MS located
below the regression line did not reach the percentage of students corresponding to the use
of EU funds.

Figure 4. Relationship between the EU funds used (%), students covered (%), and the quantity
of FV distributed (kg) by the SFVS. Regression line (black): represents the percentage of student
beneficiaries of the SFVS using 100% of EU funds. Identity function (red): % of EU funds used
by MS = % of students covered. The size of the dot represents the quantity of FV distributed per
student (kg).

Figure 5 shows the relationship between the days of FV deliveries, the percentage of
EU funds used by the MS (Pearson correlation −0.440, p-value = 0.041), and the expenditure
per student (€). It can be observed that, in most cases that used more than 75% of the budget,
the days of FV deliveries did not reach 50, and the expenditure per student was irregular.

Regarding the relationship between the quantity of FV distributed and the expenditure
per student (Pearson Correlation 0.675, p-value < 0.001) and duration (Figure 6), it can be
observed that most MS distributed between 4 and 8 kg of FV with an expenditure of up to
20 euros per student, and highly variable duration.

Figure 7 shows the relationship between expenditure per student (€), percent of
students covered (Pearson Correlation 0.416, p-value = 0.043), and days of FV deliveries. It
can be observed that the majority of participating MS maintained a similar expenditure
per student (of approximately 10 €); however, the percentage of students covered by EM
and the days of FV deliveries were more variable. A large group of MS managed to cover
between 75% and 100% of students with EM, but there was a heterogeneous duration.
Belgium and Austria did not include EM or did not report data in this area.
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Figure 5. Relationship between the days of FV deliveries (days), the percentage of EU funds used by
the MS, and the expenditure per student (€) of the SFVS. Horizontal line: represents the average of
days of FV deliveries in each MS; Vertical line: represents the average % of EU funds used by the MS.

Figure 6. Relationship between fruit and vegetables distributed per student (kg), expenditure per
student (€), and days of FV deliveries. Horizontal design: median FV distributed per student (3.98 kg);
Vertical line: median expenditure per student (8.38 €).

Figure 7. Relationship between the expenditure per student (€), the percentage of students covered
by EM, and the days of FV deliveries. Vertical line: average expenditure per student (8.38 €).
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3.4. Characteristics of FV Distribution among the Students
3.4.1. Frequency of FV Deliveries

Figure 8 shows the frequency of FV deliveries in each MS accounting SFVS duration
in weeks and days of FV deliveries. Most MS designed schemes of between 2 and 3 days
per week, with differences in the number of weeks of duration during the period (from
15 weeks to 35 weeks, approximately). Ireland stands out for making deliveries during one
week of the school year, and Romania and Denmark stand out for distributing FV five days
per week for approximately 25 weeks.

Figure 8. Relationship between SFVS duration in weeks and days of FV deliveries.

3.4.2. Quantities of FV Distributed and Percentage of Students Covered by Duration

Figure 9 shows the relationship between days of FV deliveries, quantity per student,
and the percentage of students covered by the SFVS. It can be observed that the majority of
MS implemented the scheme for between 25 and 50 days, with a distribution of less than
10 kg per student. MS located below the line distributed less FV than what would corre-
spond to them, according to the programmed duration. Ireland stood out for distributing
less FV for fewer days and for serving less than 25% of students during the period.

Figure 9. Relationship between days of FV deliveries, the quantity of FV per student, and the
percentage of students covered by the SFVS. Horizontal line: average quantity of FV per student
(4.95 kg); Vertical line: average days of FV deliveries (56.9 days). Red line: a linear equation that
represents the supply of 150 g per day, based on the duration of the SFVS.

3.4.3. Portions Distributed per Student

Figure 10 shows the linear relationship between price and weight of portions. The size
of the dots represents the number of portions supplied per student. It can be observed that
as weight increases, the cost increases proportionally. However, all of the countries, except
five, supplied portions of insufficient weight concerning cost. Except for Denmark, none of
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the countries surpassed 100 portions per student, and the average portion weight was less
than 125 g.

Figure 10. Relationship between portion price, portion weight, and the number of portions distributed
per student by the SFVS. Horizontal line: minimum portion weight (120 g); Vertical line: average
portion price (0.30 €). Regression line (red): represents the average portion price by weight.

3.4.4. Sustainability Criteria Applied in FV Distribution

Figure 11 represents the application of sustainability criteria (local, seasonal, organic,
and sourcing from the European Community) for the FV distributed during the 2009/10–
2016/17 period, by participating MS. In general, the most applied criteria related to seasonal
produce, and organic production was the least applied criteria. Three countries (ESP, FRA,
DEU) applied the four criteria for the whole period, while two (DNK and ROU) did not
apply any criteria.

Figure 11. Sustainability criteria of the SFVS from 2009/10 to 2016/17. Average local criteria; Average
temporality criteria; Average criteria European Community origin. Average organic criteria.
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4. Discussion

This study identified characteristics of the implementation of the School Fruit and
Vegetables Scheme from 2009/10 to 2016/17 in the European Union. The majority of MS
participated in the SFVS during the study period, with a heterogeneous implementation
pattern in terms of funds used, coverage, duration, quantity (totals and by portion), and
cost of FV distributed per student. This heterogeneity shows different involvement of
the MS that implemented the SFVS. Few countries used the entire amount of EU funds
destined for SFVS implementation, made sufficient investment per student, or reached
total coverage, both in terms of FV provision as well as EM. In general, the days of FV
deliveries did not reach 50, and quantities of FV distributed were less than 5 kg per student.
The distribution of FV also showed different characteristics between the MS. The range of
periodicities of FV distributions to schools was wide, with a variation among countries
of between 1 and 5 days in periods of between 1 and 35 weeks. In general, the average
portion weight provided to schools was less than 125 g per day, and no country surpassed
100 portions. Temporality was the sustainability criteria most applied in the distribution of
FV by different MS.

In all of the EU, the participation of schools and students in the SFVS increased across
the period, however, the heterogeneity of EU funds utilized by MS had implications for
the coverage reached both in terms of FV distribution as well as EM. In general, in all of
the EU during the study period, the funds destined for the implementation of the SFVS
seem to have been insufficient to cover the total number of students. The MS that most
approximated maximum coverage quotas did so supplying little FV. In fact, only four of
twenty-five MS covered the total number of students with FV, and only seven included
EM in all the editions. These results are similar to those identified in the USA for the Fresh
Fruit and Vegetable Program (FFVP), where coverage of 100% of the students was not
achieved [29]. There could also be disadvantages for students who were not covered by the
SFVS, given their exclusion from potential benefits. On one hand, there is evidence that
the availability of FV in schools promotes their consumption [30,31]. On the other hand,
interventions that include EM along with FV distribution are more effective in promoting
the consumption of these foods in schools [32–34]. Furthermore, the educational measures
contemplated in the SFVS could contribute to students’ knowledge of individual health
and environmental benefits related to FV consumption [35,36]. However, it is important
to note that implementation of these measures falls on teachers, thus it is dependent on
their willingness and perception of the additional effort involved. Providing training and
support could facilitate the implementation of these measures in schools [37,38].

Despite the percentage of EU funds used permitting greater coverage of students in
those MS that made a higher investment in the development of the SFVS, in general, it did
not contribute to the duration nor the expenditure per student. In most cases using more
than 75 percent of EU funds, the days of FV deliveries did not reach 50 days. One of the
most commonly tested techniques for increasing FV consumption is repeated exposure [39].
An estimated 59 and 66 days are needed for successful habit formation [40,41], which
is greater than the average number of days of provision of FV to students in the SFVS
evaluated. While some countries with an expenditure per student less than the average
and a long-duration plan distributed greater quantities of FV than other countries, only
Denmark surpassed 15 k and had a long-duration, with significant expenditure, but with a
limited reach in terms of the total number of students.

Nor did students covered by the SFVS receive enough FV constantly. As shown by the
results, the quantities distributed had variation over time, providing to each school (with
some exceptions) less than 5 kg per school year. These data are similar to the findings in
the Polish evaluation [38]. It is known that the direct provision of FV in the school setting
can have success in increasing FV consumption [10,22]. For this reason, there should be
increased efforts to increase the quantity of FV distributed to students. While it is true that
distribution can be influenced by different factors, plans and programs that are coordinated
among different sectors could help to build alliances with all the involved parties that could
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contribute to achieving common objectives [42,43]. According to our results, the average
portion weight was less than 125 g, and there was great variability between portion cost and
portion weight among the countries. This suggests that some MS have difficulty providing
the minimum portion weight of FV, which affects the consumption of the 400 g daily
consumption recommended by the WHO [44,45]. Furthermore, the high heterogeneity by
country in terms of FV deliveries, ranging from once per day during one week to 2.5 times
per day over 35 weeks, could influence consumption habits at schools. In Germany, SFVS
with FV deliveries three or two times a week led to a significant increase in FV intake [46].
For this reason, establishing a minimum quantity of FV per student and the periodicity of
deliveries is recommended.

According to the SDG, it would be helpful if FV distributed in schools could contribute
to reducing the environmental footprint, however, sustainability criteria were not applied
uniformly in all the MS. While some countries distributed local, seasonal, and organic foods
or sourced from the European Community during the study period, others did not do so in
any of the editions of the SFVS. It should be noted that economic policies have promoted
the importation of cheap FV to the detriment of varieties produced locally [4]. Given the
limited budget, the scheme may not have a significant direct impact on market balance.
Additionally, the distribution of funds to MS should be accompanied by sustainability
commitments to favor uniformity of the characteristics of FV distribution in different
countries. Stronger ties are needed among the different agents involved in the whole food
system to integrate sustainable practices in terms of production, harvest, processing, and
consumption [4].

Limitations: When interpreting the results, it should be taken into account that the data
used are reported by the participating MS themselves, which could be considered a limita-
tion of the study. However, the information reported by MS was uniform, which permitted
establishing comparisons in terms of SFVS implementation in all of them. Moreover, we can
measure the success of the SFVS in terms of participation, duration, or FV distributed but
not in terms of the evolution of overweight and obesity, FV intake, or knowledge acquired
with the educational measures because this information is not available.

5. Conclusions

Our results suggest that the implementation of the SFVS in MS has been very het-
erogeneous, which means that EU students do not benefit equally from the SFVS. The
purchase of fruit and vegetables from local producers for distribution in schools could
have a positive impact on agricultural production and also on the consumption of these
products among the school population, as shown in prior studies. However, the lack of
continuity in the execution, as well as the low number of days of FV deliveries, could limit
its potential benefits. Establishing minimum recommendations for SFVS implementation,
including the number of days, percentage of students covered, and quantities of FV dis-
tributed, are recommended to maximize the benefits of the new School Fruit, Vegetables
and Milk Scheme.
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Abstract: Dietary guidelines are important nutrition policy reference standards that should be
informed by the best available evidence. The types of evidence that are reviewed and the evidence
review methods that are used have implications for evidence translation. The aim of this study was
to explore perceived advantages, disadvantages, and practicalities associated with the synthesis and
translation of evidence from nutrient-based, food-based, and dietary patterns research in dietary
guideline development. A qualitative descriptive study was conducted. Twenty-two semi-structured
interviews were conducted with people involved in the development of the 2013 Australian Dietary
Guidelines (ADGs). Transcripts were analysed thematically. To inform future ADGs, there was
support for reviewing evidence on a range of dietary exposures (including dietary patterns, foods
and food groups, nutrients and food components, and eating occasions) and health outcomes, as well
as evidence on environmental sustainability and equity. At the evidence synthesis stage, practicalities
associated with planning the evidence review and conducting original systematic reviews were
discussed. At the evidence translation stage, practicalities associated with integrating the evidence
and consulting stakeholders were described. To ensure that the best available evidence is translated
into future ADGs, evidence review methods should be selected based on the exposures and outcomes
of interest.

Keywords: dietary guidelines; dietary patterns; evidence synthesis; evidence translation; qualita-
tive research

1. Introduction

Dietary guidelines provide recommendations on the foods and dietary patterns that
are associated with reduced diet-related chronic disease and obesity risk and provide
sufficient amounts of the nutrients required to promote health [1–3]. Dietary guideline
statements are often accompanied by food guides that are designed to provide practical
advice on selecting quantities, combinations, and varieties of foods to achieve healthy
dietary patterns [3]. Dietary guidelines can be used to underpin policies and programs
across a range of sectors, including health, education, and agriculture [3,4]. They can also
be used by health professionals who work directly with members of the public as nutrition
education tools [3,4].

The FAO provides guidance to member states on the development of dietary guide-
lines. The dietary guideline development process typically involves the establishment of an
expert committee that is responsible for synthesising and translating evidence into dietary
guidelines [1–3]. Since the FAO report on the preparation and use of food-based dietary
guidelines was published in 1998, perspectives on the types of evidence that should be
reviewed and the evidence review methods that should be used have evolved [1,5,6]. The
types of evidence that are reviewed and the methods that are used to review the evidence
have implications for evidence translation [6–8].

Nutrients 2021, 13, 3748. https://doi.org/10.3390/nu13113748 https://www.mdpi.com/journal/nutrients45
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According to the FAO, dietary guidelines should be informed by a review of the best
available evidence on associations between diet and health [1,2]. Since the emergence of the
field of nutrition science in the 1900s, associations between dietary exposures (e.g., nutrients,
foods, and dietary patterns) and health outcomes (e.g., micronutrient status, chronic disease
risk factors, chronic disease incidence, and mortality) have been explored [9,10]. Dietary
patterns are defined by the USDA as the “quantities, proportions, variety, or combination
of different foods, drinks, and nutrients in diets and the frequency with which they are
habitually consumed” [11] (p. 8). In the last 20 years, the volume of evidence on associations
between dietary patterns and health outcomes has increased substantially [12,13]. This
evidence is derived primarily from prospective cohort studies that have been conducted
over years or decades [14–16] examining the associations between dietary patterns and
long-term health outcomes, including chronic disease incidence and mortality [17–19]. The
need to review evidence from dietary patterns research alongside evidence from food-based
and nutrient-based research to inform dietary guidelines is now well accepted [7,9,13].

It is now expected that dietary guidelines are underpinned by systematic reviews that
are conducted in line with best practice guidelines [5,6,8]. The WHO and Cochrane describe
the following steps: define the research question in terms of the Population, Intervention
(or exposure), Comparator, and Outcome (PICO) of interest; develop inclusion criteria
that reflect the research question; identify studies that meet the inclusion criteria; extract
data from included studies; assess the risk of bias associated with each included study;
synthesise the data from included studies (using a meta-analysis where possible); assess
the quality (or certainty) of the body of evidence for each outcome using the Grading
of Recommendations, Assessment, Development and Evaluation (GRADE) system; and
interpret the results and draw conclusions [20,21]. In recent years, concerns have been
raised that systematic review methods that were developed for other purposes may not
be appropriate for use in dietary guideline development [8,22]. For example, the GRADE
approach was designed to assess the quality of evidence from randomised controlled
trials (RCTs) and non-randomised intervention studies [23]. Depending on the research
questions that are asked, approaches that have been designed for the purpose of assessing
the quality of evidence from observational studies with complex exposures and long-term
health outcomes may be more appropriate [22,24].

At the evidence translation stage, the expert committee considers the quality of the
evidence that has been reviewed alongside contextual factors including the social, economic,
and political environment [1–3]. The dietary guidelines are then drafted, and stakeholders
are consulted. As part of the consultation process, dietary guideline statements, food
guides, and other resources are tested with consumers (including health professionals
and members of the general public) [1–3]. The dietary guidelines are then finalised and
disseminated [1,2].

The Dietary Guidelines for Australians were first published by the Department of
Health in 1982 [25]. Revised guidelines were published in 1992 [26], followed by the publi-
cation of specific guidelines for children and adolescents in 1995 [27] and for older adults
in 1999 [28]. Revised guidelines were published in 2003 for children and adolescents [29]
and for adults [30]. The current Australian Dietary Guidelines (ADGs) were published in
2013 and include five dietary guideline statements and the Australian Guide to Healthy
Eating (AGHE) [31,32]. The ADGs were informed by a combination of original systematic
reviews and narrative reviews. Our previous analysis demonstrated that most of the
systematic reviews on diet and health synthesised evidence from food-based research,
while only a small proportion synthesised evidence from dietary patterns research [33]. In
July 2020, a review of the ADGs was announced [34]. In developing the next iteration of
the ADGs, there is an opportunity to review the latest evidence on associations between
dietary patterns and health outcomes. However, the use of systematic review methods
that do not take into consideration the nature of dietary patterns evidence may influence
evidence translation [7,35]. A description of the challenges associated with conducting the
systematic reviews that informed the 2013 ADGs was published in 2014 [36]. A combi-
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nation of methodological challenges (e.g., accurate assessment of the quality of evidence
from prospective cohort studies with dietary exposures) and practical challenges (e.g.,
the resource-intensive nature of the systematic review process) were described [36]. The
aim of this study was to explore perceived advantages, disadvantages, and practicalities
associated with the synthesis and translation of evidence from nutrient-based, food-based,
and dietary patterns research in dietary guideline development.

2. Materials and Methods

A qualitative descriptive study design was used to answer questions about evidence
use in dietary guideline development [37,38]. The lead researcher (KW) held a relativist
ontological position and used an epistemology that embraced subjectivity [39,40]. This
means that she was not looking to identify one ‘absolute truth’ but was instead seeking to
explore the participants’ experiences, ideas and opinions. The methods and results of this
study have been reported according to the Consolidated criteria for reporting qualitative
research (COREQ) checklist [41].

Purposive sampling methods were used to recruit participants [42]. The following
people who contributed to the evidence review that informed the ADGs were eligible to
participate in this study: members of the 2013 Australian Dietary Guidelines Working Com-
mittee (n = 12, excluding ML because his dual roles as a member of the research team and
as a member of the Working Committee may be perceived to be a source of potential bias);
and members of the Dietitians Association of Australia Review Team (n = 36). The Working
Committee was appointed by the National Health and Medical Research Council (NHMRC)
and included experts in nutrition and public health and representatives from food industry
and consumer groups [31,43]. The Working Committee was responsible for developing
the research questions and the evidence review methodology (in line with NHMRC proce-
dures and in collaboration with methodologists), and translating the evidence into dietary
guideline recommendations [31]. The Review Team was commissioned by the NHMRC to
conduct the evidence review [31,44]. The Review Team included a review leadership team
(three senior dietitians), a project officer, a project manager, and 29 reviewers (all dietitians),
and two subject librarians [44]. The names and email addresses of eligible participants were
identified using publicly available information. A plain language statement and consent
form was emailed to eligible participants at the time of recruitment. Informed consent was
obtained in writing prior to the commencement of each interview. The concept of informa-
tion power can be used to determine the sample size for qualitative studies based on the
relevance of the information provided by participants [45,46]. Due to the small number
of people with the experience required to participate in this study, the sample size was
not determined based on the concept of information power [45,46]. Instead, recruitment
ceased when no further responses were received from eligible participants. Participants
received a $20 WISH eGift Card as compensation for their time.

Semi-structured interviews were conducted online (using Zoom) or over the phone by
KW (an Accredited Practising Dietitian and PhD student with training and experience in
conducting qualitative research). A semi-structured interview guide was developed and
tested in a pilot interview with ML prior to data collection (Table S1) [47]. Participants
were asked about their involvement in the dietary guideline development process, the
types of evidence that were used to inform the 2013 ADGs, and the types of evidence that
should be used to inform future dietary guidelines. The semi-structured nature of the
interviews allowed the questions to be tailored to the experiences of each participant [39].
For example, people involved in conducting systematic reviews were asked about the
practicalities associated with the evidence synthesis process, and people involved in the
development of the dietary guideline statements were asked in more detail about the
practicalities associated with evidence translation. Issues relating to the implementation
and evaluation of dietary guidelines were beyond the scope of this study.

Throughout the data collection process, minor adaptations to the interview guide
were made based on responses from interviewees (e.g., broad questions that were poorly
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understood were clarified, or additional prompts were added) and in response to the
release of new information from the NHMRC about the ADG review process. To enhance
reflexivity, KW completed a written reflection on the interview process immediately after
each interview [39,42]. The reflection template included factors that may have influenced
the data (e.g., variation in interview technique) and preliminary data analysis ideas. Inter-
views were audio-recorded and transcribed verbatim using artificial intelligence software
(Otter.ai). Transcripts were checked for accuracy and edited accordingly by KW, and any
information that could be used to identify a participant was removed [48]. Transcripts
were not returned to participants.

An iterative thematic approach to data analysis was used, which is consistent with
the qualitative descriptive research design [37]. An inductive, open coding technique was
used, whereby previously undefined codes were assigned to pieces of data [39,49]. A 10%
sample of interview transcripts (n = 3) was independently analysed by two researchers
(KW and CR). Each researcher developed a preliminary coding framework to facilitate
identification of themes in the data, and the differences between these coding frameworks
were discussed [49,50]. The remaining interviews were analysed by one researcher (KW).
The coding framework was adapted throughout the data analysis process until the themes
provided an accurate representation of the data [37]. NVivo software (Version 12 Plus) was
used to facilitate data analysis [51].

3. Results

Forty-eight people were eligible to participate in this study (Figure 1). Five people
were unable to be contacted via email (email addresses were identified, but email delivery
failed). Forty-three people were contacted. Twelve people did not respond, three people
declined due to a lack of time, and two people declined due to a perceived lack of expertise.
Twenty-six people expressed interest in participating; however, four of these people did
not respond to follow-up emails. Individual semi-structured interviews were conducted
with the remaining 22 people between October and December 2020. Six participants were
members of the Working Committee, and 16 participants were members of the Review
Team. The length of the interviews ranged from 30 to 60 min.

Figure 1. Recruitment and participant characteristics.

Eight themes emerged from the data and were organised under three categories
(Table 1). Four themes related to exposures and outcomes of interest, two themes related to
practicalities associated with evidence synthesis, and two themes related to practicalities
associated with evidence translation. Some participants also shared their views on the
broader contextual issues associated with dietary guideline development in Australia (such
as the processes used to establish the Working Committee and the need for regular, planned
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revisions of the dietary guidelines). Although these are important issues, they were outside
the scope of the aim of this study and, therefore, have not been described in further detail.

Table 1. Overview of the eight themes that emerged from the data, organised under three categories.

Categories Themes

Exposures and outcomes of interest

1. Dietary exposures
2. Health outcomes
3. Environmental sustainability
4. Equity

Practicalities associated with evidence
synthesis

5. Planning the evidence review
6. Conducting original systematic reviews

Practicalities associated with evidence
translation

7. Integrating the evidence
8. Consulting stakeholders

3.1. Exposures and Outcomes of Interest

In relation to the evidence review that will be conducted to inform the next iteration
of the ADGs, participants identified a range of dietary exposures and health outcomes of
interest. The importance of reviewing the latest evidence on environmental sustainability
and equity was also described. Opinions on the research questions that should be priori-
tised reflected participants’ views on the public health nutrition issues that future dietary
guidelines should aim to address, and their perspectives on the current state of knowledge
on relationships between particular exposures and outcomes.

3.1.1. Dietary Exposures

The following dietary exposures of interest were identified: dietary patterns, foods
and food groups, nutrients and food components, and eating occasions. Conceptually,
dietary patterns, foods and food groups, and nutrients and food components are exposures
that reflect dietary intake (i.e., ‘what’ people eat), whereas eating occasions are exposures
that reflect eating behaviours (i.e., ‘how’ people eat) [52]. Dietary patterns and foods
and food groups were consistently described as important exposures. Some participants
described particular nutrients and food components as important exposures in relation
to particular health outcomes. Views on the importance of reviewing evidence on eating
occasions were mixed.

In line with the food synergy theory [16,18], dietary patterns were described as expo-
sures of interest on the basis that it is the combinations of foods that appear to be most
influential on important health outcomes. For example:

“ . . . if we’re defining health in terms of maximising functionality and preventing
chronic disease, which is a public health goal, then we need to accept that it’s
not a single food, it’s not a single nutrient, it’s actually a package, which we are
now calling dietary patterns, which influences those outcomes, and it doesn’t
happen quickly” [Participant 3, Working Committee].

Food and food groups were described as exposures of interest because although people
consume dietary patterns, not every dietary pattern includes every food. For example:

“ . . . I guess if you’ve got a dietary pattern, it might not include all the different
foods. Whereas if you’ve got food studies, for example, we know that fatty fish is
high in omega-3. Those studies are still important, because that’s a strong source
of that particular nutrient” [Participant 20, Review Team].

Some participants identified particular food groups of interest (e.g., meat, dairy,
discretionary foods), explaining that new evidence has emerged since the current ADGs
were developed.
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Nutrients and food components were described as exposures of interest on the basis
that we need to understand the biological mechanisms that underpin associations between
particular foods and health outcomes. For example:

“ . . . since we’re talking about the biological aspects, we do need to have a
good understanding of the molecular basis for how food components influence
health, and that’s actually the nutrient side of it. But it’s not just nutrients, it’s the
things we don’t call nutrients, like phytocomponents, and it’s also the interaction
between nutrients that occur within the food delivery system” [Participant 3,
Working Committee].

The following nutrients and food components were described as exposures of interest
in relation to particular health outcomes: different types of saturated fat in relation to blood
lipids, different types of carbohydrate (e.g., sugars compared to starches) in relation to
body weight, potassium (including the potassium to sodium ratio) in relation to cardiovas-
cular disease risk, flavonoids in relation to vascular health, and food additives (including
stabilisers) in relation to inflammation.

Eating occasions (including the timing and frequency of meals, as well as contextual
factors such as eating with others, eating away from home, and eating home-prepared
meals) were described as exposures of interest by some participants on the basis that there
is emerging evidence to suggest that these exposures may be associated with a range of
important health outcomes. Other participants were of the opinion that research questions
about ‘what’ people should eat should take priority over research questions about ‘how’
people should eat.

3.1.2. Health Outcomes

Cardiovascular disease, type 2 diabetes, cancer, and overweight and obesity were often
described as important health outcomes. The following health outcomes of interest were also
identified: gut health (including the microbiome), gastrointestinal diseases, food allergies,
mental health, immune function, vitamin D deficiency, healthy ageing, sarcopenia, frailty,
osteoarthritis, and cognitive outcomes (including dementia and Alzheimer’s disease).

3.1.3. Environmental Sustainability

There was strong support for an increased focus on environmental sustainability
in the development of future dietary guidelines on the basis that it is not possible to
promote public health without considering sustainability and in response to increasing
environmental threats to food security in Australia. For example:

“So the first thing I’d say is that you don’t even have to put those two things
together. You don’t even have to say health and environmental sustainability,
because anything that degrades environmental sustainability eventually degrades
human health, and that’s becoming more and more accepted” [Participant 12,
Review Team].

Some participants commented on the broad nature of the term ‘environmental sus-
tainability’ and explained that there are many research questions that could be asked.
Reviewing the latest Australian evidence on the environmental impacts associated with
food production and consumption was identified as a priority due to an increase in the
volume of relevant evidence. For example:

“We now have much more evidence than we had back then. And not just of
modelling studies of actual observational data. So in terms of environment and food
related health, so we’ve got much more data” [Participant 4, Working Committee].

Other participants explained that although environmental sustainability was im-
portant to consider, the evidence review should focus on dietary exposures and health
outcomes, and environmental sustainability should be considered as part of the evidence
translation process.
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3.1.4. Equity

There was strong support for an increased focus on equity in the development of
future dietary guidelines on the basis that access to food is a social determinant of health
and in response to increasing economic threats to food security in Australia. Some partici-
pants explained that ‘equity’ is a broad term, and that there are many research questions
that could be asked. Reviewing the latest Australian evidence on relationships between
socioeconomic status and dietary intake was identified as a priority. For example:

“So if there’s anything I think we should be looking at, it’s the relationship
between socioeconomic status and dietary intake. I’m not a food security expert
by any means, I’ve just been an interested observer during the pandemic, and
how people’s food skills, so utilisation has been poor, worse than that, we’ve
got people economically doing it tough, not having enough to eat. So I think if
there’s any time to be asking questions, that’s an important one to be asking of
the literature” [Participant 22, Review Team].

Other participants explained that although equity issues were important to consider,
the evidence review should focus on dietary exposures and health outcomes, and equity
should be considered as part of the evidence translation process.

3.2. Practicalities Associated with Evidence Synthesis

In relation to the evidence synthesis stage of dietary guideline development, practi-
calities associated with planning the evidence review and conducting original systematic
reviews were described.

3.2.1. Planning the Evidence Review

The importance of having an appropriate methodology in place before the evidence
review begins was emphasised by some participants. For example:

“So rather than say, ‘go and do some dietary guidelines again’, it’s ‘we thought
about how this needs to be done, now here’s the methodology’. And then it’s like
the rules of the game have been stipulated before everyone goes on the field; it’s
much more functional” [Participant 3, Working Committee].

Many participants described the importance of balancing evidence review methods
with available resources, including human resources, financial resources, and time. The
advantages and disadvantages of conducting original systematic reviews for the purpose
of dietary guideline development (rather than using existing systematic reviews that
were conducted for other purposes) were discussed. The resource-intensive nature of
conducting original systematic reviews was emphasised, and there was support for using a
combination of original and existing systematic reviews on this basis. If existing systematic
reviews are used, the importance of assessing the quality of those reviews and assessing
the applicability of the evidence to the Australian context was described. On this basis,
some participants argued that the process of identifying and assessing existing systematic
reviews can be less efficient than conducting original systematic reviews.

3.2.2. Conducting Original Systematic Reviews

In relation to conducting original systematic reviews, practicalities at the following
stages of the systematic review process were described: defining the research question, de-
veloping the search strategy and inclusion criteria, assessing the risk of bias associated with
individual studies, and assessing the quality of the body of evidence. The importance of
managing conflicts of interests and engaging people with expertise in nutrition throughout
the systematic review process was also described.

To maximise efficiency, the importance of having clearly defined research questions
from the outset was often described. Having clear definitions of the exposures of interest
was considered particularly important (e.g., ‘intake of foods high in sodium’ compared to
‘sodium intake’ and ‘fresh meat’ compared to ‘processed meat’). For example:
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“ . . . I remember specific points of discussion around, how is [meat] dealt with?
You know, what’s red meat? What’s white meat? What’s processed meat? What’s
not?” [Participant 17, Review Team].

Some participants described the importance of tailoring the search strategy and the
inclusion criteria to the research question so that relevant evidence is not missed or excluded.
For example, the inclusion criteria for the date of publication may vary because the evidence
that is most suitable for answering a particular research question may have been published
during a particular time period. The inclusion criteria for study design may also vary because
some study designs are more suitable for addressing particular research questions than others.
For example, in relation to evidence on environmental sustainability:

“So we have to be prepared to stand back and look at the way in which evidence
is constructed in different disciplines, because what you don’t want is to say
we’re going to have to have a whole lot of systematic reviews [on environmental
sustainability], find there’s two studies, and then find we can’t say anything,
because there isn’t any research, but there’s probably a lot of research, it’s just
not constructed in that way” [Participant 3, Working Committee].

The importance of selecting risk of bias assessment tools that are appropriate for par-
ticular research questions and particular study designs was emphasised. Some participants
suggested that risk of bias tools should consider unique factors associated with conducting
studies with dietary exposures, including the accurate estimation of dietary intake, and
difficulties associated with blinding. For example:

“I think it’s always useful to have tools that are appropriate for the study designs
and the questions being asked. Most of the risk of bias, certainly the Cochrane
Risk of Bias tools, downgrade many nutrition studies, because of the problems
with blinding, [but] blinding is quite difficult, so that needs to be managed in
some way” [Participant 15, Review Team].

The importance of using the most appropriate method for assessing the quality of the
body of evidence was emphasised. There were mixed views on the suitability of the GRADE
approach. For example, some participants explained that GRADE allows evidence from
observational studies to be upgraded when particular criteria are met, which was described as
an advantage. Others argued that alternative approaches may be more suitable for assessing
the quality of evidence derived from studies with dietary exposures. For example:

“I think on reflection, it would be good to have a system which is specific to
dietary type studies, because you’re hardly ever going to get RCTs in this kind of
field. They’re more likely to be cohort studies or large population studies. And
that doesn’t make them bad. But when you rate them in traditional systems, they
always look like low quality evidence. So I think whatever system that is used
going forward, there needs to be a process for rating the evidence provided by
those kinds of studies more appropriately” [Participant 20, Review Team].

Some participants described the importance of having a clear process in place to assess
the applicability of evidence. For example, it was noted that most dietary patterns evidence
is derived from studies conducted in other countries, which may not be applicable to the
Australian context:

“ . . . my assumption would be that a lot of the [dietary pattern] studies would
not be necessarily conducted in Australia, but they may be European or US
studies that could be applied to our Australian context. Again, same thing in
reverse, there may be some that may not be relevant at all. And we need to have
a process in place where we start to work out, how do we deem them as relevant
and what would then be appropriate to be considered for the Australian context”
[Participant 9, Review Team].

Practicalities associated with the management of actual, potential, and perceived
conflicts of interest throughout the systematic review process were discussed. Some par-

52



Nutrients 2021, 13, 3748

ticipants described the importance of considering conflicts of interest within the evidence
base. For example:

“I think something that we’ve recognised is that the scientific literature has
conflicts of interest within it. And we did include sources of funding. When
we did the literature review, we extracted data on the sources of funding. But I
think that this time, we would pay more careful attention to that, and perhaps
highlight that” [Participant 21, Review Team].

The importance of managing conflicts of interest within the systematic review team
was also highlighted. For example:

“So I think it’s really important in the future that there’s a lot of oversight to
make sure that we don’t have reviewers who have vested interests, [or] funding
for other work” [Participant 2, Working Committee].

Some participants described the importance of engaging people with expertise in
nutrition throughout the systematic review process on the basis that people without
nutrition expertise may misinterpret the evidence. For example:

“I think you do need people who understand nutrition to do it. There’s lots of
professional, systematic reviewing people, but honestly, if they don’t understand
nutrition, it can lead to erroneous conclusions” [Participant 21, Review Team].

3.3. Practicalities Associated with Evidence Translation

In relation to the evidence translation stage of dietary guideline development, practi-
calities associated with evidence integration and stakeholder consultation were described.

3.3.1. Integrating the Evidence

Integrating evidence from multiple systematic reviews with different exposures and
outcomes, making decisions about the quality of evidence that is required to inform
recommendations, and balancing the potential health, economic, social, and environmental
consequences associated with particular recommendations were described as important
processes that require professional judgement. For example:

“So theoretically, we might be getting reasonably close to saying, these are the
combinations of foods that we think will give the best outcomes in terms of
population health. But then you have to ask yourself, if the population is to
consume this way, how good are we at providing it? And what is the impact on
the environment of us producing it? What is the economic cost? Is this something
that we trade in? How important is it from the point of view of the country’s
GDP? And then the social side of it, which groups in our society actually eat like
this? And what are the consequences of us saying they have to eat this other
way?” [Participant 3, Working Committee].

Views on whether dietary guideline statements should focus on dietary patterns or
on foods were mixed. Some participants supported the development of dietary guideline
statements that describe healthy dietary patterns in broad terms (e.g., consuming a diet
that is predominantly plant-based but includes small quantities of minimally-processed
animal products). Others explained that dietary guideline statements should continue to
focus on foods because that is what members of the general public are likely to understand.

Some participants explained that healthy dietary patterns may include small amounts of
unhealthy foods, so, by focusing on dietary patterns, there is a risk that messages about un-
healthy foods can get lost or used to the advantage of food industry stakeholders. For example:

“I guess one challenge with the dietary patterns approach is that any unhealthy
food can be part of a healthy diet pattern, as far as our food industry friends would
be concerned. So that’s a bit of a downside, in that we play into this rhetoric of, ‘it’s
all about the total diet’ when really we do want to be highlighting some foods, all
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the discretionary foods basically, and having clear messages about those. I think
that’s where it gets a bit difficult” [Participant 10, Working Committee].

To address some of these challenges, it was suggested that dietary guidelines should
continue to focus on foods but also incorporate clear messages about variety, balance,
and moderation.

Views on the food classification system that should underpin the dietary guidelines
were mixed. Some participants were of the opinion that the current food classification
system that includes five core food groups and ‘discretionary foods’ is not well understood
by members of the general public. Other participants highlighted the value of consistent
messaging and were concerned that the introduction of a new food classification system
could lead to confusion about which foods are ‘healthy’ or ‘unhealthy’. For example:

“ . . . I do wonder if as nutrition scientists, we actually should just get to the point
where we call out what’s not a very healthy food and should be consumed in
small amounts. And we all agree on that. If we just keep inventing classification
after classification, and spending all our time on that, then it actually may play
into the hands of interests that are not so interested in people having a healthy
diet” [Participant 21, Review Team].

Some participants supported the development of an Australian-specific version of
the NOVA food classification system that classifies foods according to level of processing.
Others did not support the use of the NOVA system because they were concerned that
consumers may not understand the differences between the four food groups (minimally
processed foods, processed culinary ingredients, processed foods, and ultra-processed
foods) and, instead, assume that any kind of food processing makes a food ‘unhealthy’.

There was limited support for the development of recommendations about eating
occasions due to the following risks: statements that promote eating with others might have
negative implications for people who live alone; statements that encourage home-prepared
meals might have negative implications for people who do not have the capacity to prepare
meals at home; concerns that home-prepared meals are not necessarily healthy and that
meals eaten away from home are not necessarily unhealthy were expressed; statements
about how people should eat might take the focus away from statements about what people
should eat; and statements that focus on eating occasions could be used to the advantage
of food industry stakeholders. For example:

“ . . . the more that we sort of broaden it out with other messages, the more the
food industry can say ‘Well, it’s all about enjoyment. We have a dietary guideline
about enjoying meals with families and family and friends. And here is our
McDonald’s meal on a Friday’ . . . ” [Participant 10, Working Committee].

Some participants expressed support for recommendations that focus on health pro-
motion rather than disease prevention and messages that focus on short-term rather than
long-term benefits on the basis that these messages may be more appealing to members of
the general public. For example:

“I think we all have a bit of a short-term view of things, and we all feel a little bit
invincible. So making it closer in terms of timeframes. So feeling well, not getting
sick, being able to do the things that you want to do, so being able to enjoy life,
particularly as people get older” [Participant 15, Review Team].

The importance of considering the environmental consequences associated with the
production and consumption of the foods and dietary patterns that are recommended was
emphasised. However, to avoid unintended health consequences, it was also noted that
recommendations that encourage lower consumption of meat and dairy (for environmental
reasons) should be balanced by recommendations that ensure that nutrient reference values
for iron and calcium can be met.
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From an equity perspective, the importance of ensuring that the foods and dietary
patterns that are recommended are commonly available, accessible, and able to be utilised
was emphasised. For example:

“So there’s two layers of evidence, first of all, which foods and which compounds
in foods and which combinations of foods are best for health. And there could be
a number of different ways you could eat, we know that. But then the second
layer is, which of these combinations are achievable in terms of our cuisine, in
terms of people’s food preferences, in terms of accessibility and sustainability for
ensuring equitable food access?” [Participant 16, Review Team].

Some participants described the importance of involving people with expertise in
nutrition in the drafting of dietary guideline statements and the development of food
guides. For example:

“ . . . the food guide is essential in taking all of those technical reviews and all of
the actual guidelines and translating that for the public. So if people with all of
that skill and expertise are not involved in that really important next step, it sort
of negates the process. Because if you can’t get the message across properly, then
there’s no point in having dietary guidelines...” [Participant 16, Review Team].

3.3.2. Consulting Stakeholders

To inform the wording of dietary guideline statements and the development of food
guides and other resources, the need for a comprehensive and well-resourced consultation
process was often described. For example:

“ . . . we always think that we know best, and we actually don’t know best, we
don’t know what the consumer and what the person out there on the street, what
message they receive. And we need to just be investing much more time in trying
to understand that. But we’re not, we’re going to go through the whole process of
doing a million [systematic reviews], synthesising the evidence, which is all good
and well, but then we fail at the most important step, which is understanding
how consumers understand” [Participant 16, Review Team].

The importance of engaging people from a diverse range of socioeconomic and cultural
backgrounds in the consultation process and managing the influence of food industry
stakeholders with conflicts of interest was often described. Some participants explained
that a robust evidence review process can reduce the influence that submissions from
stakeholders with conflicts of interest have on the final version of the dietary guidelines.
For example:

“When you can say, look, we’re basing it on proper systematic reviews. And
that was the good thing about the last one [ . . . ] we could say, well, this was
the evidence that we were using and this was why . . . ” [Participant 1, Review
Team].

4. Discussion

The aim of this study was to explore perceived advantages, disadvantages, and
practicalities associated with the synthesis and translation of evidence from nutrient-based,
food-based, and dietary patterns research in dietary guideline development. To inform
the next iteration of the ADGs, there was support for reviewing evidence on a range
of dietary exposures (including dietary patterns, foods and food groups, nutrients and
food components, and eating occasions) and health outcomes. In response to increasing
environmental and economic threats to food security in Australia, the importance of
reviewing the latest evidence on environmental sustainability and equity was described.
At the evidence synthesis stage, practicalities associated with planning the evidence review
and conducting original systematic reviews were discussed. At the evidence translation
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stage, practicalities associated with integrating the evidence and consulting stakeholders
were described.

The expert committee is typically responsible for identifying and prioritizing the
research questions that will be addressed in the evidence review [1,2]. In this study,
participants consistently described dietary patterns as important exposures, whereas views
on the advantages of reviewing evidence on eating occasions were mixed. Reviews of
evidence on dietary patterns and eating occasions have been conducted to inform dietary
guidelines in other countries. For example, a series of systematic reviews on dietary
patterns and body weight, cardiovascular disease, and type 2 diabetes was conducted
to inform the 2015 Dietary Guidelines for Americans [53]. To inform the 2020 Dietary
Guidelines for Americans, evidence on the associations between eating frequency and
health outcomes and eating frequency and diet quality was also reviewed [11]. The current
Dietary Guidelines for the Brazilian Population were informed by a review of evidence
on modes of eating (such as eating at regular times and eating with other people) as
determinants of healthy diets [54]. A combination of existing and original systematic
reviews of relevant evidence on dietary patterns and eating occasions (as exposures) and a
range of health outcomes could be used to inform future ADGs.

Research questions about dietary exposures and long-term health outcomes (e.g.,
chronic disease incidence) can be difficult to address using RCTs due to challenges asso-
ciated with compliance to dietary interventions and the costs associated with delivering
interventions over long periods of time [7,16,55]. Prospective cohort studies are more
suitable for addressing these types of research questions but are subject to risk of bias
associated with confounding [14,55]. To ensure that the quality of relevant evidence from
observational studies is assessed accurately, study participants described the importance
of using appropriate risk of bias tools, including tools that consider unique challenges
associated with conducting observational studies with dietary exposures (e.g., accurate
estimation of dietary intake and difficulties associated with blinding). In Australia, the
latest NHMRC Guidelines for Guidelines handbook highlights the importance of using an
appropriate risk of bias assessment tool, noting that, “depending on the type of research
question, strong observational studies can at times provide more reliable evidence than
flawed randomised trials” [56]. Cochrane risk of bias tools exist for randomised trials
(ROB2) [57] and non-randomised studies of interventions (ROBINS-I) [58]. These tools con-
sider the sources of bias associated with particular study designs, but were not developed
specifically for assessing studies with dietary exposures. In contrast, the Risk of Bias for
Nutrition Observational Studies (RoB-NObs) Tool was created by the USDA’s Nutrition
Evidence Systematic Review team and used in dietary guideline development [11]. In
the development of future ADGs, the use of tools that have been developed to assess the
risk of bias associated with observational studies focused on dietary exposures should
be considered.

The importance of using an appropriate tool to assess the quality of evidence from
observational studies with dietary exposures was described by study participants. Using
the GRADE approach, evidence from RCTs is rated more highly than evidence from non-
randomised studies from the outset, regardless of the research question [8,23]. The NHRMC
guidelines recommend the use of GRADE for assessing the certainty of the evidence but
acknowledge the ongoing debate about whether GRADE is the most appropriate system to
use in public health guideline development [59]. This debate is also evident in nutrition
science literature. For example, Zeraatkar et al. recommend the use of GRADE in dietary
guideline development on the basis that this system is the most rigorous [6]. Conversely,
Tobias et al. acknowledge the strengths of GRADE but argue that alternative approaches
that may be more appropriate for assessing the certainty of evidence from observational
studies with dietary exposures should also be considered [22]. In the development of future
ADGs, the use of alternative evidence assessment approaches such as the Hierarchies of
Evidence Applied to Lifestyle Medicine (HEALM) approach could be considered for
research questions that cannot be addressed using RCTs [24].
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At the evidence translation stage, integrating the evidence, making decisions about
the quality of evidence that is required to inform recommendations, and balancing the
potential consequences of recommendations were described as processes that require pro-
fessional judgement. Blake et al. analysed dietary guideline development processes in
32 countries [5]. They found that in 28 countries, the dietary guidelines committee used an
unstructured consensus process to translate the evidence into recommendations. In the
remaining four countries, information on the evidence translation process was not avail-
able [5]. The need for increased transparency at the evidence translation stage of dietary
guideline development has been recognised [60,61]. A number of frameworks now exist to
guide decision making in the translation of evidence into recommendations, including the
GRADE Evidence to Decision Framework and the WHO-INTEGRATE framework [62,63].
Each of these frameworks includes criteria on the quality of evidence and balancing health
benefits and harms. The WHO-INTEGRATE framework also incorporates social, economic,
and environmental dimensions [63]. In the development of future ADGs, the use of a
suitable framework to guide the translation of evidence into recommendations should
be considered.

Figure 2 provides an overview of the practicalities associated with evidence synthesis
and translation in dietary guideline development, summarising the results of this study in
the context of approaches that have been described as best practice in the literature.

By exploring the ideas and opinions of people with first-hand experience, this study
provides insights into the dietary guideline development process in Australia. Although
the sample size was not based on the concept of information power, it is likely that a
high level of information power was reached because interviews were conducted with a
purposive sample of participants, including 6 out of the 12 eligible members of the Working
Committee and 16 out of the 36 eligible members of the Review Team, and the quality of the
dialogue was strong [45]. However, it is possible that certain information was not captured
because not everyone who was eligible to participate was interviewed. To increase rigor
in the qualitative approach, strategies to enhance reflexivity were used, and a subset of
transcripts were analysed by multiple researchers [39,42]. A limitation of this study is that
dietary guidelines are designed to be context-specific, which limits the transferability of
results [42]. However, the practicalities associated with evidence synthesis and translation
that were identified may be relevant in other contexts.
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Figure 2. An overview of the practicalities associated with evidence synthesis and translation in dietary guideline development.
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5. Conclusions

Dietary guidelines are important nutrition policy reference standards that should
be informed by the best available evidence. This study explored perceived advantages,
disadvantages, and practicalities associated with the synthesis and translation of evidence
in dietary guideline development. To inform future ADGs, there was support for reviewing
evidence on the associations between a range of dietary exposures (including dietary
patterns, foods and food groups, nutrients and food components, and eating occasions) and
health outcomes along with the latest Australian evidence on environmental sustainability
and equity. To ensure that the best available evidence is translated into dietary guidelines,
the most appropriate evidence review methods should be selected based on the exposures
and outcomes of interest.
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Abstract: The aim of this cross-sectional study was to examine the number of days required to
estimate habitual vegetable variety by conducting a multiday, dietary record. Sixty respondents from
three groups in Japan (rural residents, general students, and nutrition students) participated in the
study using a self-administered questionnaire in September 2018. To measure vegetable variety, the
number of different vegetables consumed was extracted from the dietary records of seven consecutive
days. Differences in the number of vegetables consumed and the capture proportion over seven
consecutive days between groups were examined using repeated measures analysis of variance
and one-way analysis of variance. The vegetable variety between each day was also compared
using Pearson’s correlation coefficient. The vegetable variety based on dietary records for seven
consecutive days confirmed the differences between groups by repeated measurements (p = 0.013).
However, there was no significant difference among groups in the capture proportion per survey
day based on seven consecutive days. Furthermore, there were significant correlations between the
number of vegetables consumed over seven consecutive days and that consumed on two or more
days (r > 0.50, p < 0.01) and especially three or more days in all groups (r > 0.70, p < 0.001). The
present study suggested that a dietary survey over two or more days could provide an estimate of
habitual vegetable variety.

Keywords: vegetable; variety; habitual; dietary records; capture proportion

1. Introduction

The association of the amount of fruits and vegetables (FV) consumed with chronic
diseases such as cardiovascular disease and cancer has been analyzed by many nutritional
epidemiological studies [1–3]. Because inadequate intake of FV contributes to many chronic
diseases and global excess mortality, the World Health Organization (WHO) recommends
increasing the amount of FV consumed globally [4].

Recently, many studies have examined the association between health status and
FV variety rather than consumed amount of FV. For example, vegetable variety has been
reported to be positively correlated with overall diet quality [5] and higher cognitive
function [6]. Vegetable variety has also been reported to reduce the onset risk of chronic
diseases such as type 2 diabetes [7] and lung cancer [8]. Regarding cognitive function [6]
and lung cancer [8], because vegetable variety has been more strongly associated with
health status than the consumed amount of vegetables, it is important to increase vegetable
variety. The American and Australian dietary guidelines also make recommendations to
increase the vegetable variety in subgroups, not just the consumed amount [9,10].

According to a scoping review summarizing the operationalization of FV variety [11],
many studies have used a food frequency questionnaire (FFQ) or 24-h dietary recall (24-h
recall) to measure FV variety. In general, an FFQ is intended to comprehensively assess the
amount of nutrients and foods consumed [12] and is less likely to be developed with the
intention of measuring FV variety. In addition, because most of the time frames in studies
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that have measured FV variety using 24-h recall are 1–2 days, habitual understanding
is limited.

In Japan, the strategic importance of assessing vegetable variety is higher than that of
assessing fruit variety because more than 50% of those aged 20–49 years were found to have
an intake of 0 g/day of fruit [13]. Although some studies have examined the characteristics
of the increasing trend in the number of different foods consumed according to multiday
dietary records [14,15], there is limited information about the number of different vegetables
consumed. By estimating the capture proportion for each survey day and the strength of
the correlation between survey days for the number of vegetables consumed, the validity
of each survey day can be examined. Therefore, the aim of this study was to examine the
number of survey days required to estimate habitual vegetable variety by conducting a
multiday dietary record.

2. Materials and Methods

2.1. Participants

A cross-sectional study using an anonymous self-administered questionnaire was
conducted in September 2018. The setting for this study was the following three communi-
ties in Japan: residents of Village A in a mountainous region of Niigata Prefecture (rural
residents), students belonging to a general university in City B in Niigata Prefecture (gen-
eral students), and fourth-year students belonging to a university for training registered
dietitians in Town C in Nara Prefecture (nutrition students). According to the Census of
Agriculture and Forestry [16], the forest area per total land is 62.0% in Village A, 7.5%
in City B, and 1.4% in Town C. The total area of cultivated land under management per
non-forest area is 32.3% in Village A, 44.0% in City B, and 18.5% in Town C.

The eligibility criteria for participants were adults aged 20 years or older who resided
within the prefecture of the setting area. The population of participants consisted of approx-
imately 400 rural residents in Village A, 4000 general students in City B, and 40 nutrition
students in Town C. Rural residents were recruited through the residents’ association,
general students were recruited through the students who were doing fieldwork in Village
A, and nutrition students were directly recruited by the research staff. The sample size
was set at approximately 20 participants for each community because in a previous study
that evaluated food variety, each group had 24 participants [14]; in addition, the number of
participants was limited to 20 after consultation with representatives of rural residents. A
total of 67 questionnaires were distributed directly to participants, and 63 were collected by
mail (response rate: 94.0%).

When the questionnaires were distributed, a request for the participants’ coopera-
tion was enclosed; this request described the purpose and methods of this study and
ethical considerations. The participants provided their informed consent by submitting
the questionnaire. This study was conducted after review and approval by the Research
Ethics Committee of Kio University of the last author’s previous institution (Approval
No. H30-31).

2.2. Measures

Qualitative dietary records were maintained for seven consecutive days. Although
a larger number of survey days is better for habitual understanding, more survey days
leads to a lower rate of participant cooperation. Because it has been suggested that one-
week dietary records (seven consecutive days) are best treated statistically as a single
measure [17], the number of consecutive days was set at seven in this study. The recorded
items were meal start time, name of the dish, name of the food, and information about the
commercial products (product name, seller name, and store name). Regarding the time of
recording, responses were recorded during the meal or after the meal (with participants
either taking photos or forgetting to take photos). Although it is better to record during the
meal, if participants completed the dietary record after the meal, they were asked to take
photos for their own confirmation, which helped them to reduce food omissions. Since the
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purpose of this study was to investigate vegetable variety, water and tea were not recorded
to reduce participant burden.

In principle, vegetable items were extracted from the items recorded by the participants
on the dietary record form. If only the name of the dish was recorded (e.g., curry (Japanese
curry and rice) or gyōza (pan-fried dumplings)), foods with a high frequency of use in high-
rank web search recipes were adopted. If there was a record of the product or restaurant
name that was purchased or consumed along with the dish name, the actual foods were
identified by web search. For vegetable juice drinks, the vegetable with the highest content
was extracted when the vegetable juice contained 10% or more. Vegetable condiments
(e.g., tomato ketchup and ginger paste) were classified in the food group “seasonings and
spices,” which includes foods with the same name [18], and were not counted as vegetable
items. Vegetable seasonings in cup noodles were classified in the food group “cereals,”
which includes instant foods with included condiments [18], and were also not counted
as vegetable items. The vegetable items were extracted and confirmed by two students
belonging to a university for training registered dietitians and then reconfirmed by one
registered dietitian to increase the validity.

Vegetable variety was defined as the number of different vegetables consumed ex-
tracted by the above method. Vegetables were extracted by referring to the Standards
Tables of Food Composition in Japan-2015-(Seventh Revised Edition) [18]. For the extrac-
tion, vegetables with the same classification but with different food names were defined as
different items, while the same vegetables with different cooking and processing methods
were defined as the same item. For example, in the case of vegetables classified as peas, pea
sprouts and snow peas were counted as different items, while boiled and frozen green peas
were counted as the same item (Table 1). Vegetables with different food names but in the
same category and differing only in processing method (e.g., “daikon,” “kiriboshi-daikon,”
and “pickles”) were counted as the same item.

Table 1. Example of extraction of the number of vegetables consumed.

Item No. 1 Food and Description 1 Ex. 1 Ex. 2 Ex. 3 Ex. 4

(Peas)
Pea sprouts

06019 Stem and leaves, raw
06329 Sprouts, raw
06330 Sprouts, boiled v
06331 Sprouts, sautéed

Snow peas
06020 Immature pods, raw
06021 Immature pods, boiled v

Snap peas
06022 Immature pods, raw

Green peas
06023 Raw
06024 Boiled v
06025 Frozen v
06026 Canned in brine

(Japanese radish, Daikon)
Daikon, sprouts

06128 Sprouts, raw v
Daikon, cultivar for leaf use

06129 Leaves, raw
Daikon

06130 Leaves, raw
06131 Leaves, boiled v
06132 Root with skin, raw v
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Table 1. Cont.

Item No. 1 Food and Description 1 Ex. 1 Ex. 2 Ex. 3 Ex. 4

06133 Root with skin, boiled
06134 Root without skin, raw
06135 Root without skin, boiled

Kiriboshi-daikon 2

06136 Raw
06334 Rehydrated and boiled v
06335 Rehydrated and sautéed

Pickles
06137 Nukamiso-zuke 3 v
06138 Takuan-zuke 4

Total Items 2 1 2 1

1 Standards Tables of Food Composition in Japan-2015-(Seventh Revised Edition) [18], 2 Cut and dried daikon
root, 3 Pickled in salty rice bran paste, 4 Pickled with rice bran and salt, made of salted daikon.

The following sociodemographic characteristics of the participants were collected: age,
gender, height, weight, and number of people living in the same residence. Height (m)
and weight (kg) were self-reported and used to calculate body mass index (kg/m2). In
addition, the amount of vegetable consumption has been found to be strongly correlated
with vegetable variety in several studies [19–21]. Therefore, the questionnaire also asked for
the habitual consumption of the number of vegetable servings [22], which was correlated
with the amount of vegetable consumption assessed by the diet history questionnaire. The
number of vegetable servings per day was answered on a 5-point ordinal scale from “Very
few” to “≥7 servings.” The size of a vegetable serving was defined as approximately 70 g
salad or boiled greens and was explained using photo images.

2.3. Data Analysis

Differences in sociodemographic characteristics, and the number of vegetable servings
per day between groups were examined using one-way analysis of variance for contin-
uous data (age and body mass index), the chi-square test for categorical data (gender
and living alone), and the Kruskal-Wallis test for ordinal data (number of vegetable serv-
ings). The number of vegetables consumed was determined to be normally distributed by
histogram and a normal probability plot. Therefore, differences in vegetable variety on
seven consecutive days between groups were examined using repeated measures analysis
of variance. The capture proportion of the number of vegetables consumed per survey
day based on seven consecutive days was compared using one-way analysis of variance.
A Bonferroni correction for multiple comparisons was applied for these individual com-
parisons. Vegetable variety by the number of survey days was compared by Pearson’s
correlation coefficient.

Furthermore, the maximum theoretical number of vegetables consumed was calcu-
lated based on the method of Asato et al. [15], which examined the number increase in
consumed food items. First, the authors took the reciprocal of the number of survey days
on the horizontal axis and the reciprocal of the mean number of vegetables consumed
in each group on the vertical axis and created an approximately straight line from each
plot. Then, the maximum theoretical number was determined by the reciprocal of the
intercept on the vertical axis. Although the estimation of such double reciprocal plots is
considered unreliable [23], since the maximum theoretical number can be estimated, they
were presented as reference values.

IBM SPSS Statistics 27 (IBM Japan, Ltd., Tokyo, Japan) was used for all statistical
analyses. The level of significance was set at p < 0.05 (two-sided test).
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3. Results

Of the 63 respondents, three were excluded because they did not provide sociode-
mographic information or the names of foods. Thus, a total of 60 participants (16 rural
residents, 17 general students, and 27 nutrition students) who were assessed for all seven
days were included in the analysis. The sociodemographic characteristics of the partici-
pants are shown in Table 2. In terms of the groups with the highest means and proportions
for the sociodemographic characteristics, rural residents had the highest mean age, at
59.4 years old; nutrition students had the highest proportion of women, at 81.5%; rural
residents had the highest mean body mass index, at 23.1 kg/m2; and general students had
the highest proportion of those living alone, at 76.5% (all p < 0.05). The number of vegetable
servings per day was significantly different among the groups (p = 0.015), and the number
of servings was higher in rural residents than in general and nutrition students.

Table 2. Sociodemographic characteristics of the participants (n = 60).

Total
(n = 60)

Rural Residents
(n = 16)

General Students
(n = 17)

Nutrition Students
(n = 27)

p 1

Age (year) 31.3 (18.6) 59.4 (14.7) a 20.2 (0.8) b 21.7 (0.7) b <0.001
Women (n) 35 (58.3) 8 (50.0) 5 (29.4) a 22 (81.5) b 0.002

BMI (kg/m2) 21.5 (2.5) 23.1 (2.8) a 22.5 (2.0) a 19.9 (1.7) b <0.001
Living alone (n) 26 (43.3) 0 (0.0) a 13 (76.5) b 13 (48.1) b <0.001

No. of V servings/day a b b 0.015
Very few (n) 4 (6.7) 0 (0.0) 2 (11.8) 2 (7.4)

1–2 servings (n) 32 (53.3) 5 (31.3) 10 (58.8) 17 (63.0)
3–4 servings (n) 21 (35.0) 9 (56.3) 4 (23.5) 8 (29.6)
5–6 servings (n) 2 (3.3) 1 (6.3) 1 (5.9) 0 (0.0)
≥7 servings (n) 1 (1.7) 1 (6.3) 0 (0.0) 0 (0.0)

BMI, body mass index; V, vegetable. Values are mean (standard deviation) or n (%). 1 Analysis of variance for age
and BMI, chi-square test for gender and living alone, and Kruskal-Wallis test for number of vegetable servings (dif-
ferent letters in the same row indicate significant differences by Bonferroni correction for multiple comparisons).

The vegetable variety of the participants is shown in Table 3. The vegetable variety
for all participants showed a converging trend in the mean (variation) number of different
vegetables consumed per number of days: 6.0 items for one day, 9.2 (+3.2) items for two
days, 11.8 (+2.6) items for three days, 13.8 (+2.0) items for four days, 15.3 (+1.4) items for
five days, 16.7 (+1.4) items for six days, and 17.9 (+1.2) items for seven days. Since there
was no interaction effect between time and group, the main effect of group was analyzed
independently. The number of vegetables consumed over seven consecutive days was
significantly different in repeated measures (p = 0.013), and there were more items for rural
residents than for general students and nutrition students in multiple comparisons. There
were no significant differences between the groups in the capture proportion of the number
of vegetables consumed per survey day based on seven consecutive days. Pearson’s
correlation coefficient for the correlation with the number of vegetables consumed on seven
consecutive days was not statistically significant only on the first day for nutrition students
(r = 0.21, p = 0.292) and was strong after the third day for all groups (r > 0.70, p < 0.001).

To calculate the reference values, when the reciprocal of the number of survey days
was taken on the horizontal axis and the reciprocal of the mean number of vegetables
consumed in each group on the vertical axis, a high correlation was confirmed between
them for each group (Pearson’s correlation coefficient, all r > 0.99, p < 0.001). The maximum
theoretical number of vegetables consumed was 24.8 items for all participants, 27.0 items
for rural residents, 24.8 items for general students, and 24.0 items for nutrition students.
The capture proportion of the number of vegetables consumed for seven consecutive days
calculated from the maximum theoretical number was 71.9% for all participants, 76.3% for
rural residents, 69.4% for general students and 69.2% for nutrition students.
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Table 3. Vegetable variety of the participants (n = 60).

Total
(n = 60)

Rural Residents
(n = 16)

General Students
(n = 17)

Nutrition Students
(n = 27)

p 1

No. of V consumed a b b 0.013
1 days 6.0 (3.4) 7.9 (3.9) 5.3 (3.9) 5.4 (2.4)
2 days 9.2 (4.3) 12.1 (3.7) 8.4 (4.1) 8.0 (4.0)
3 days 11.8 (4.5) 14.4 (4.5) 10.5 (4.0) 11.1 (4.3)
4 days 13.8 (4.5) 16.5 (4.5) 12.7 (4.2) 12.9 (4.2)
5 days 15.3 (5.0) 18.3 (5.6) 14.1 (4.7) 14.2 (4.2)
6 days 16.7 (5.4) 19.5 (5.7) 15.9 (5.8) 15.4 (4.3)
7 days 17.9 (5.4) 20.6 (5.9) 17.2 (5.6) 16.6 (4.5)

(reference value)
Max theoretical No. 24.8 27.0 24.8 24.0
Capture proportion

1 days/7 days 33.5 (15.6) 37.2 (12.7) 29.2 (18.2) 34.0 (15.3) 0.334
2 days/7 days 51.3 (17.1) 59.3 (10.9) 48.0 (17.5) 48.6 (18.8) 0.091
3 days/7 days 66.0 (13.9) 70.2 (11.2) 61.8 (14.0) 66.2 (14.8) 0.221
4 days/7 days 77.5 (11.5) 80.8 (9.1) 74.7 (11.8) 77.4 (12.4) 0.315
5 days/7 days 85.6 (9.6) 88.5 (6.8) 82.4 (11.3) 85.9 (9.7) 0.190
6 days/7 days 93.1 (7.3) 94.6 (6.1) 92.0 (9.3) 93.0 (6.6) 0.609

(reference value)
7 days/Max days 2 71.9 76.3 69.4 69.2

Correlation coefficient
1 days–7 days 0.62 *** 0.78 *** 0.69 ** 0.21
2 days–7 days 0.72 *** 0.89 *** 0.72 ** 0.51 **
3 days–7 days 0.84 *** 0.93 *** 0.79 *** 0.78 ***
4 days–7 days 0.91 *** 0.95 *** 0.91 *** 0.87 ***
5 days–7 days 0.94 *** 0.98 *** 0.90 *** 0.92 ***
6 days–7 days 0.98 *** 0.98 *** 0.98 *** 0.97 ***

V, vegetables. Values are the mean (standard deviation), reference value, or Pearson’s correlation coefficient
(** p < 0.01, *** p < 0.001). 1 Repeated measures analysis of variance for the number of vegetables consumed among
groups (different letters in the same row indicate significant differences by Bonferroni correction for multiple
comparisons). 2 Maximum theoretical number of days.

4. Discussion

Vegetable variety based on dietary records for seven consecutive days confirmed the
differences between groups by repeated measurements. In this study, there was no signifi-
cant group difference in the capture proportion per survey day based on seven consecutive
days, regardless of the number of vegetables consumed between the groups. Furthermore,
there was a significant correlation between the number of vegetables consumed on seven
consecutive days and that consumed on two or more days in all groups (r > 0.50), which
was especially strong on three or more days (r > 0.70). A few previous studies have used a
24-h recall over two days to determine vegetable variety [24,25]. The present study also
suggested that a dietary survey of two or more days would provide an estimate of habitual
vegetable variety. Incidentally, because significant correlations between the number of
vegetables consumed over seven consecutive days and that consumed on two or more days
were noted for participants who included weekends and only weekdays in the first two
days, respectively (data not shown), the difference between weekdays and weekends was
considered minimal.

Comparison between groups showed that vegetable variety over seven consecutive
days was significantly higher in rural residents than in nutrition students. Some previous
studies have reported that vegetable variety is associated with household income [26],
education [27], social class [27], home ownership [27], and marital status [28]. One of
the characteristics of the rural residents compared to students in this study was the low
proportion of individuals living alone. Because it has been suggested that family or shared
meal frequency is also associated with healthier dietary outcomes [29], the association
between living with others and vegetable variety may be important. Furthermore, rural
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residents had the highest Pearson’s correlation coefficient between one and seven days
in the present study, suggesting that regular eating habits may be related to increased
vegetable variety. Although detailed analysis could not be conducted due to the limited
number of participants in this study, the differences between groups may be influenced by
each confounding factor. Therefore, future analysis based on factors related to vegetable
variety is necessary. Furthermore, as previously reported [19–21], the group with higher
vegetable consumption had a greater vegetable variety. Although the vegetable items
were adopted from the food numbers in the Standards Tables of Food Composition in
Japan-2015-(Seventh Revised Edition) [18], the Guidelines for Measuring Household and
Individual Dietary Diversity by the Food and Agriculture Organization of the United
Nations (FAO) [30] classify vegetable groups differently into categories such as vitamin
A-rich vegetables and tubers, dark green leafy vegetables, and other vegetables. Because
dietary diversity scores need to be adapted according to local contexts [30], it is also
necessary to consider the habitual consumption of vegetable group variety in Japan.

Limitation

This study had several limitations. The first limitation was that the survey was
conducted only at a single point in time. According to the FAO guidelines [30], dietary
diversity should be measured during different seasons for a more complete assessment
of usual diet in rural communities. Since it has been suggested that there are seasonal
differences in the amount of vegetable consumption [31], the capture proportion of the
number of vegetables consumed per survey day may also be affected by season. Second,
the number of survey days was not large enough. Because the capture proportion of the
number of vegetables consumed for seven consecutive days calculated from the maximum
theoretical number was approximately 70%, the habitual understanding was considered
achieved. However, it should be noted that the limited number of survey days requires a
large extrapolation, which may have resulted in errors in the maximum theoretical number.
Third, because participants were recruited indirectly in several areas, the cooperation rate
is unclear. Depending on the cooperation rate, the participants may have been more health
conscious than the population. Fourth, if the participant did not provide the food name of
the dish, vegetable items were selected from common recipes on the web. Therefore, some
of the vegetable items may have been different from what the participants actually ate.
There are limitations in understanding the consumption of commercial products because
33.6% of adults eat out at least once a week, and 45.6% of adults eat take-out lunches or
prepared foods at least once a week according to the 2019 National Health and Nutrition
Survey, Japan [13]. However, generalization may be accepted because vegetable items
with a high frequency of use were adopted. Finally, the survey used qualitative dietary
records. Because the amount of consumption was not investigated, no cut-off point has
been established, and even the consumption of a small amount was categorized as one
item. In a previous study that counted the items consumed in separate mixed dishes as
main components [32], an ingredient in mixed dishes was assigned if it contributed at least
10% of the dish’s total weight or was listed among the top five components. Counting the
number of vegetables consumed considering weight is needed in future studies.

5. Conclusions

Based on seven consecutive days, there were no significant group differences in the
capture proportion of vegetables consumed on each survey day, and all groups showed a
significant correlation with the number of vegetables consumed on two or more days. The
present results suggested that a dietary survey of two or more days provides an estimate of
habitual vegetable variety. Considering the habitual understanding of grouped vegetable
variety is also needed in future studies.
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Abstract: This study aims to develop and assess the reproducibility and validity of the Vietnamese
Children’s Short Dietary Questionnaire (VCSDQ) in evaluating food groups intakes and dietary
practices among school-aged children 9–11 years old in urban Vietnam. A 26-item questionnaire
covering frequency intakes of five core food groups, five non-core food groups, five dietary practices
over a week, and daily intakes of fruits, vegetables, and water was developed. Children (n = 144) from
four primary schools in four areas of Ho Chi Minh City, Vietnam completed the VCSDQ twice, as well
as three consecutive 24 h recalls over a week. Intra-class correlation, Spearman correlation, weighted
kappa, cross-classification, and Bland–Altman plots were used to evaluate the reproducibility and
validity. The direct validity of food groups from VCSDQ against the 24 h recalls was examined
using Wilcoxon-test for trend. The VCSDQ had good reproducibility in 12 out of 15 group items;
the ICC ranged from 0.33 (grains) to 0.84 (eating while watching screens). This VCSDQ had low
relative validity, two items (instant noodles, eating while watching screens) had a moderate to good
agreement (k = 0.43, k = 0.84). There was good direct validity in three core-food groups (fruits,
vegetables, dairy) and three non-core food groups (sweetened beverages, instant noodles, processed
meat). In addition, the VCSDQ can also be used to classify daily intakes of fruits and vegetables from
low to high.

Keywords: validation; short dietary questionnaire; food groups; dietary practices; children; Vietnam

1. Introduction

Childhood overweight and obesity is a global public health issue affecting more than
340 million children aged 5–19 years [1]. The most significant rise in the prevalence of
childhood overweight and obesity has been in low-middle income countries [2]. Childhood
overweight and obesity is responsible for short and long-term impacts on children’s health,
including increased risk of cardiovascular diseases, diabetes, cancer, psychological and
mental disorders, and increases the probability of becoming an adult with overweight
and obesity [2,3]. In Vietnam, a lower-middle income country in Asia, the prevalence of
overweight and obesity in children 5–19 years old has doubled from 8.5% in 2010 to 19%
in 2019, with nearly 30% of children living in urban areas being overweight or obese [4].
Notably, in Ho Chi Minh City, the largest city in Vietnam, the prevalence of overweight
and obesity in primary school children in 2014 was 51%. Of these, 27% of children were
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obese, doubling every five years since 2004 [4]. Childhood overweight and obesity is,
therefore, a serious public health issue in urban Vietnam. The rise in childhood overweight
and obesity has coincided with national economic growth and the co-occurring nutrition
transition with rapid changes towards a less healthful diet [5]. This has been primarily the
case in urban Vietnam, where this economic growth is characterized by increased intakes of
ultra-processed foods and eating outside of the home in emerging multinational fast-food
chains [5]. The rapidity of the changes in diet and food environments has been difficult to
monitor, making timely public health action challenging.

Promoting a healthy diet is one strategy to prevent the increase in overweight and
obesity. However, there is little information on food intake and dietary practices among
Vietnamese children. Current dietary assessment in national surveys uses 24 h recalls, which
are costly, time-consuming, and tend to focus on nutrients rather than food intake and
dietary patterns. In addition, the Vietnamese national nutrition survey is only conducted
every ten years and has therefore not been able to keep up to date with emerging trends [6].
These factors limit the opportunity to provide salient data regarding children’s food intake
and dietary practices in the context of overweight and obesity that could inform public
health policy and strategies. Thus, dietary assessment tools that are low cost, easy to
administer and able to provide in-time data about children’s food intakes and dietary
practices are needed.

Short dietary questions, used individually or together as a questionnaire, have previ-
ously been used as a tool to evaluate and monitor population food intakes and compliance
with dietary guidelines [7,8]. Most short dietary questions focus on specific food groups
such as fruits and vegetables, dairy groups, or sweetened beverages, as well as some
dietary practices such as meal skipping rather than taking a whole diet approach [9]. In
addition, most short dietary questions have been developed and validated among children
in high-income countries where the food context (environment and intake) differs from
those in lower-middle-income countries. Consequently, our primary aim was to develop a
short dietary questionnaire to evaluate usual food group intakes and dietary practices over
a one-week period for children aged 9–11 years old. The secondary aim was to examine the
relative validity and reproducibility of the newly developed short dietary questionnaire
against three 24 h food recalls among fifth-grade students in urban Vietnam.

2. Materials and Methods

This study follows the Best Practices for Conducting and Interpreting Studies to Vali-
date Self-Report Dietary Assessment Method, which is partly adapted from the checklist for
nutritional epidemiology study (STROBE-nut) [10]. See Supplementary Materials Table S1
for the STROBE-nut checklist.

2.1. Study Design

A validation study design was used to examine the reproducibility and relative validity
of the Vietnamese Children’s Short Dietary Questionnaire (VCSDQ) among children aged
9–11 years in Ho Chi Minh City. The VCSDQ was validated against three non-consecutive
24 h recalls collected within one week (two weekdays and a weekend). The reproducibility
of the VCSDQ was tested using repeated administration one week apart.

2.2. Setting

This study occurred at primary schools located in urban and rural areas within Ho
Chi Minh City, Vietnam. Ho Chi Minh City is the most populous city in Vietnam, with
over nine million people, population density and economic development [11,12]. Due
to disruptions caused by the COVID-19 pandemic, data was collected in two periods
(July 2020 and September–October 2020).

74



Nutrients 2022, 14, 3996

2.3. Participants

A sample size of approximately 160 was required to examine the correlations of intake
frequencies between the VCSDQ, and the repeated 24 h recalls (p < 0.05, 80% power) [13,14].
A response rate of about 50% was expected based on a previous study [15], consequently,
a minimum of 320 students were invited to participate in the research.

Grade-five students were recruited because students in this age group (9–11 years old)
have been identified to be able to report their diet using a food frequency questionnaire
more accurately than their parents [16]. In Vietnam, primary school starts at Grade 1 when
children are 6–7 years old, and secondary school starts at Grade 6 when they are 11–12.

Multi-stage sampling was applied to select participating schools. Firstly, based on
geographical categorizations, the city was divided into four areas: four wealthy urban
districts, nine less wealthy urban districts, six emerging urban districts, and five rural
districts. Four districts were randomly selected from each of these four areas. Then,
three primary schools (one for selection and two for backup) per district were randomly
selected (n = 48). After approaching four selected schools, three agreed to participate in
the study. Another school from the list of backup schools in the same district was invited
to participate in the study. To achieve an equal sample of student participants from each
school (n = 40), two to three grade five classes were randomly selected to participate based
on the school size.

Information and consent forms were given to 447 children and sent home to the par-
ents/caregivers. Only 163 children who returned two completed consent forms (one from
the parent and one from the child) within a week participated in the research. Exclusions
included children with cognitive impairments who were unable to complete the survey
independently and children with scoliosis or other musculoskeletal disorders or who were
restricted to a wheelchair due to the inability to collect accurate anthropometric data.

2.4. Development of a Vietnamese Children’s Short Dietary Questionnaire (VCSDQ)

The VCSDQ was developed in English by TMTM, based on the Vietnamese food-
based dietary guidelines to cover food groups and dietary practices [17]; the Food Pyramid
for children aged 6–11 years old for recommendations of vegetables, fruit serving sizes
and water intake [18]; and by reviewing available short dietary questions for children
aged 9–11 years old [7,8], internationally to identify common items and structure of short
dietary questions. The first draft of the VCSDQ consisted of 29 open- and closed-ended
questions on the frequency and serves of food groups intake and mealtime behaviors over
the last week. This draft was then translated into Vietnamese and evaluated for content
validity by five nutrition experts (local Vietnamese academics with experience in dietary
data collection with children). Experts were asked to rate the relevance and clarity of each
item using a four-point ordinal scale: 1 = not relevant/clear, 2 = somewhat relevant/clear,
3 = quite relevant/clear, 4 = highly relevant/clear [19]. Three out of five experts rated the
VCSDQ as 3, and two rated the questionnaire as 4. The suggestions from experts rated as 3
included improvements in the clarity of languages suitable for the age of primary schools
and for Southern dialects as Ho Chi Minh City is in the south of Vietnam. In addition, it
was recommended that food items should be re-arranged according to the food groups.

After this process, modifications to the first draft were made, and the second draft of
the VCSDQ was reviewed with three children aged 9–11 years old. Cognitive interviewing
was used to assess how children understood the questions and their process in answering
questions and to identify issues related to understanding the questions and responses. The
cognitive interview was recorded, and the main issues were coded using four categories:
understanding the question, difficulty related to recalling information, problems with
identifying the frequency of consumption or portion size, and difficulty with selecting
answer options. Most students found the questionnaire easy to understand but did have
difficulty in identifying serves of foods with open-ended questions. Consequently, the
revised version of VCSDQ also included three closed questions about the average number
of serves of fruits, vegetables and the amount of water consumed daily over the last week,

75



Nutrients 2022, 14, 3996

with pictures below each question to illustrate one serve of fruits/vegetables and a cup of
water. In addition, to facilitate timely completion and analysis, the paper version of the
VCSDQ was designed as an online version using Key Survey™ (Version 8.70, WorldAPP,
Quincy, MA, USA) [20]. This version was then translated to English and reviewed by
two authors (DG, SNM), and the Vietnamese version was then tested with six students to
evaluate readability and the time taken to complete the VCSDQ. All students could answer
the VCSDQ by themselves, taking between 6 to 15 min to complete.

The final VCSDQ consisted of 26 items in two languages English and Vietnamese.
The first 17 items asked about the frequency of intake of five core food groups (grains,
vegetables, fruits, meat and alternatives, dairy) and five non-core food groups (sugar-
sweetened beverages, sweets and savory snack foods, fast food, instant noodles, processed
meats). The following section included six items about the frequency of five dietary
practices (adding salt/sauces, eating a meal with an adult in the family, eating while
watching television and other screens, eating a meal cooked outside the home, and skipping
meals). The final section was three items about daily intake of fruits, vegetables, and water
in serves/cups. Each food group item contained eight response options: not eaten, less
than once/week, once/week, 2–4 times/week, 5–6 times/week, one/day, 2–3 times/day,
4 times/day or more. For the six items related to dietary practices, the response options
“less than once/week” was removed after cognitive interviewing with children as it was
poorly understood. For questions about daily intakes, answer options were added: not
eating, less than once serve, once serve/day, 2 serves/day, 3 serves/day, 4 serves/day or
more for intake of fruits and vegetables, and options: not drinking water, one cup/day
or less, 2–3 cups/day, 4–5 cups/day, 6–7 cups/day, 8 cups/day or more for water intake.
In addition, to facilitate the estimation of serves of fruits and vegetables or cups of water,
pictures with the example serving sizes of fruit and vegetables and a picture with a cup and
bottle of water, were added below the question to increase comprehension and help improve
the accuracy of estimation. In addition, to facilitate familiarity with the questionnaires,
instructions for answering the questions and two practice questions were added prior to
the actual VCSDQ questions. See Figure S1 for a copy of the VCSDQ.

2.5. Reference Method: 24 h Recalls over Three Separate Days

Children were asked to recall what they ate and drank 24 h before the interview,
using the 5-step multiple-pass method developed by the USDA [14]. Each child was
interviewed at school three times in one week to collect 24 h recalls from two weekdays and
one weekend day. To improve the estimation of the foods and drinks consumed, a book
with food pictures showing portion sizes and everyday utensils to help understand portion
sizes were used. In addition, to improve the quality of the 24 h recalls, the school menu with
the actual picture of one serving and the ingredients were collected before the interview
to support interviewers and facilitate children in reporting and estimating their meals
consumed at school. All data from the 24 h recalls were recorded on a prepared 24 h data
collection sheet by interviewers trained in 24 h recall methods by the lead investigator. Due
to the limited time allocation from school and the availability of interviewers during each
data collection period, 20 interviewers who were students from the Nutrition and Dietetics
and Preventive Medicine programs at the Ho Chi Minh City University of Medicine and
Pharmacy were recruited to participate in a two-day training workshop for data collection.
After this workshop, each interviewer was asked to submit an actual record of a 24 h recall
to be reviewed and provided with suggestions for improvements until the record accurately
represented the previous day’s intake. In each period, 8–12 interviewers were invited to
collect the 24 h recalls. In addition, two health officers who were experienced with 24 h
recall interviews checked for any unusual food intakes or missed food records.

Each 24 h recall record was converted into grams of food intake or mL of beverage
consumption using a food weight conversion table. In addition, a book of pictures of
common foods for dietary assessment in children developed by the National Institute of
Nutrition [21], a book of street foods with usual portion size in Ho Chi Minh City developed
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by Ho Chi Minh City Nutrition Centre [22], and unpublished conversion databases from
Ho Chi Minh City Nutrition Center [23] were used for the estimates. After the first
round of data entry, the conversion database of ten food items was unavailable, so the
researchers weighed two samples of the food item, and average values were used to
determine its weight.

Intake amounts of all reported foods and drinks were entered into a Microsoft Ex-
cel Spreadsheet and assigned a food code using the 2017 Vietnamese food composition
tables [24]. If food-items were not available in the Vietnamese food composition tables for
example, chia seeds or oats, a new food-code was created and the nutrient composition was
borrowed from either the ASEAN Food Composition Table, USDA food composition data.
In addition, food composition data from countries closest to Vietnam such as Singapore,
Thailand, and India or the country from where the food was exported to Vietnam such
as Australia or Japan were used for reference. If the food was not available in other food
composition tables, then the data was inputted using nutrients reported on the food label if
available or was calculated based on the food composition of ingredients for composite
foods (e.g., dried chicken with lemon leaf, octopus’ ball, Oreo™ cookies and milk blended
with ice).

Each record included: study ID, date of visit, name of the dish, time of eating, name of
a meal (breakfast/lunch/dinner/suppers/snack), place of eating (school/home/shop/on
the way to school or from school to home), home-cooked (yes/no), food code, name of food,
the weight of each food, amount of nutrients, start and end time of the interview, duration
of the interview, whether a child was consuming their usual diet or not, whether the child
was following a special diet or not. In addition, information about whether children ate
meals (breakfast, lunch, dinner) with family members or watched screens at these meals
during the 24 h recall period was recorded to facilitate the validation of the VCSDQ.

2.6. Matching Food Groups and Dietary Practices from the 24 h Recall with the VCSDQ

To facilitate the comparison between the VCSDQ and the 24 h recalls, all data from the
24 h recalls, and the VCSDQ were converted into frequencies per day for the 17 items of
frequency intakes and the six of dietary practices items.

For the VCSDQ, the frequencies per day was converted using the conversion table (Table 1):

Table 1. Conversion table compilated based on the calculation from [25].

VCSDQ Response Frequency Calculation Times/Day

1 Never/not eating 0 0.00
2 less than once/week 0.5/7 0.07
3 once/week 1.0/7 0.14
4 2–4 times/week 3.0/7 0.43
5 5–6 times/week 5.5/7 0.79
6 once/day 1.0/1 1.00
7 2–3 times/day 2.5/1 2.50
8 ≥4 times/day 4/1 4.00

For the 24 h recalls, the frequencies per day were calculated using the following steps.
Firstly, the frequency intakes of each food group for each 24 h recall were calculated

based on the number of eating occasions. Each eating occasion was defined as all food and
drink consumed within a 30 min interval [26]. For example, if vegetables were consumed
on two eating occasions across 24 h, the number of vegetable intakes over 24 h were counted
as twice. However, with two different types of vegetables consumed on one eating occasion,
the number of vegetable intakes was still counted as once [26]. All primary ingredients
from the 24 h recalls were allocated into one of the 17 food items (five core and five non-core
food groups) as reported in the VCSDQ by the lead author (TMTM) and reviewed by
other authors (DG, SMN, JVDP) using the food classifications from the Vietnamese Food
Composition Table [24]. The number of food groups intakes over 24 h was calculated by
the total number of intakes of those food groups for each eating occasion.
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For dietary practices, the number of times the child ate with other family members
and watched screens while eating during breakfast, lunch or dinner were calculated from
the same question in the 24 h recalls. Other dietary practices, including adding salt, adding
sauces while eating, eating outside the home, and skipping meals, were defined, and coded
based on the information from the 24 h recalls. Adding salt was defined as the number of
eating occasions that the child added salt while eating fruit (it is a cultural practice to eat
fruits with salt instead of using table salt to add to foods in western countries) or adding
fish or soya sauce while eating other dishes. Adding sauces was defined as the number
of eating occasions that children added other sauces such as tomato sauces, chilli sauces,
and mayonnaise while eating. Eating outside of the home was defined as the number of
eating occasions that cooked foods were consumed at shops or restaurants or home but
were not homemade. Skipping meals was defined as the number of times children did not
eat anything for breakfast, lunch or dinner.

Secondly, as the VCSDQ asked about the frequency of intakes/eating habits over
the last week, the daily number/weight of intakes/dietary practices from the 24 h recalls
were adjusted for a whole week using the following equation: average of intakes from
two weekdays multiplied by five plus intakes on the weekend multiplied by two and this
total of a week’s intake was divided by seven. Ten children had only two 24 h recalls;
a third record was created using the average value of the other two records prior to applying
this equation. If a child had only one 24 h recall, they were excluded, but there were no
cases with one record. In addition, the daily intake of fruits, vegetables, and water from
24 h recalls was calculated to facilitate the comparison with three items from the SDQ
(mean daily intake of fruits, vegetables, and water over the last week).

2.7. Anthropometric Measurements

All participating children had weight, height, and waist circumference measured twice
by trained health officers using standard measurement protocols [27]. If the difference
between two measurements for height was 0.5 cm, for weight 0.5 kg, and waist circumfer-
ence 1 cm or more, a third measurement was conducted. Height was measured by using a
wooden height board to the nearest 0.1 cm, weight was measured using scales (TANITA
HD-318, TANITA, Tokyo, Japan) to the nearest 0.1 kg, waist circumference was measured
by non-plastic tapes to the nearest 0.1 cm, at the end of normal expiration at the midpoint
between the lower margin of the last palpable rib and the top of the iliac crest.

Covariates

Child characteristics: sex and date of birth were recorded during the anthropomet-
ric assessment.

Overweight and obesity: data from the anthropometric measurements were used to
generate BMI z-scores for age using the WHO Anthropometric macro [28]. According to
recommendations from WHO [28], overweight was defined as BMI z-for-age > 1 SD, and
obesity as BMI z-for-age > 2 SD.

2.8. Procedures

Data collection took place in a private location at the school suitable for interviewing
and the collection of anthropometric measurements over three visits (with one visit on
Monday to collect weekend diet data). The first visit and the third visit were one week
apart. The 24 h recalls were collected in three visits by the interviewer with children’s
reports. The VCSDQ was completed by children at the first and third visit with the support
from research team members using Key Survey™ App, Version 8.7, WorldAPP, Quincy,
MA, USA on tablets. The process of validation study is presented in Figure 1.

2.9. Bias

The food intake records from the average of three 24 h recalls were reviewed to
determine under- and over-reporting using Goldberg’s method [29,30]. The under- and
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over-reporting of dietary intake were identified by comparing the ratio of reported energy
intake (EIrep) to the predicted basal metabolic rate (BMRest) with the 95% upper and lower
confidence limit of physical activity level (PAL):

PAL × exp [SDmin × S/100√n
< EIrep : BMRest < PAL × exp

[
SDmax × S/100√n

]

One week 

Figure 1. Process of validation study of Vietnamese Children’s Dietary Short Questionnaire.

The mean of energy intake from the three 24-h recalls for each student was used as
estimated energy intake. The predicted basal metabolic rate was calculated for each child
using established equations adjusted for weight, height, relevant sex, and age groups in
consideration the context of overweight and obesity in the study population [31,32]. The
95% lower and upper limit were calculated with the physical activity level was 1.55 due to
the evidence of the low level of physical activity among fifth-grade children in Ho Chi Minh
City [15] and the average within-subject variation in intake (S) calculated by the equation
below, with suggested values for within-subject variation in energy intake (CVwEI), within-
subject variation in repeated BMR measurement (CVwB), total between-subject variation
in PAL (CVtP), and the number of days of dietary assessments were 23%, 8.5% and 15%,
3 days, respectively [33].

S =

√
CV2

wEI
d

+ CV2
wB + CV2

tP

2.10. Statistical Analyses

The total frequencies of intake per day for the core and non-core food groups, and the
frequency per day of the different assessed dietary practices, were used for the analysis. The
distribution of all variables resulting from the VCSDQ and the 24 h recalls were examined.
If variables did not have a normal distribution, the median of frequencies rather than the
mean was presented. Consumption frequencies per day from VCSDQ and the 24 h-recalls
were converted to quartiles for subsequent analysis.

2.10.1. Reproducibility

The average intra-class correlation (ICC) (two-way mixed-effect model, absolute agree-
ment) was used to examine the reproducibility of the VCSDQ after one week. ICC values
were categorized as <0.5, 0.5 to <0.75, 0.75 to <0.9, and ≥0.9, indicating that the question-
naire had poor, moderate, good, or excellent reproducibility for the food group analyzed,
respectively [34]. In addition, Spearman correlation coefficients, classification of agreement,
and weighted kappa were applied to further examine the reproducibility of the VCSDQ.

2.10.2. Relative Validity

The relative validity of VCSDQ was examined by comparing intake frequencies with
those derived from the average of the three 24 h recalls as the reference method. Group-
level validation tests including Wilcoxon paired signed-rank test, and individual–level
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validation tests, including Spearman correlation, classification agreement, and weighted
kappa to examine the relative validity of the VCSDQ [35,36].

For group-level validation, the equality of the median between the first VCSDQ and
24 h-recalls was examined using Wilcoxon paired signed-rank test as all data were skewed
(p > 0.05 indicating values from two methods are equal) [35,37]. In addition, Bland-Altman
plots were used to evaluate the direction of the bias (under and over-reporting of the VCSDQ
compared to three 24 h recalls) at group level by estimating mean differences (VCSDQ minus
24 h recalls) in times per day with 95% limit of agreement (mean ± 1.96 SD) [35,38].

For individual-level validation, the correlation between VCSDQ and 24 h recalls were
firstly examined by Spearman rank correlation coefficient (SCC) to evaluate the strength
and direction of the association (>0.5 good outcomes, 0.2–0.49 acceptable outcomes, and
<0.2 poor outcomes) [35,36]. Then, to adjust the within-person variation from 24 h-recalls,
de-attenuation correlations were calculated using the equation [14]:

rt = r0

√
1 +

λx

nx

where rt is the de-attenuation correlation, r0 is the observe correlation, λx is the ratio of
the within- and between-person variances for the 24 h recalls nx is the number of repeated
measurements of 24 h recalls (nx = 3).

Cross-classification was used to test whether the child was correctly classified in the same
quartile (exact agreement), the same and ±1 quartile (exact and adjacent agreement) or the
opposite quartile (gross misclassification). Good agreement was indicated when the percentage
was in the same quartile > 50% or opposite quartile < 10% [35,36]. To further examine the
classification agreement, quadratic weighted kappa values were calculated. The strength of the
agreement, as defined by Landis and Koch [39], was categorized as value ≤ 0 (no agreement),
0.01–0.20 (slight agreement), 0.21–0.40 (fair agreement), 0.41–0.60 (moderate agreement), 0.61–
0.80 (substantial agreement), 0.81–0.99 (perfect agreement).

2.10.3. Direct Validity

Although examining responsiveness to change is generally encouraged in the valida-
tion of diet questionnaires, it was not possible to assess change over longer periods in this
cross-sectional study. Instead, the direct validity with sensitivity to change was estimated
by analyzing mean intakes calculated from 24 h recall across categories of the VCSDQ and
examining the trend by applying the Wilcoxon-test for trend, which is an extension of the
Wilcoxon rank-sum test [40]. We used this method to assess the existence of any trends in
intake of fruits, vegetables, and water from 24 h-recalls across increasing number of serves
of intake from the VCSDQ.

All analyses were carried out in STATA statistical software version 17 (StataCorp LLC,
College Station, TX, USA). Statistical significance was defined as p-value < 0.05.

2.11. Ethics

The study was conducted under the Declaration of Helsinki and approved by the Queens-
land University of Technology Human Research Ethics Committee (protocol version 3, ap-
proved 30 September 2019; UHREC Reference number: 1900000601).

3. Results

3.1. Participants

One hundred and sixty-three (n = 163) fifth-grade students from four schools in Ho Chi
Minh City participated in the study, giving a response rate of 36.5%. Of these, 153 (93.4%)
participants completed three 24 h recalls, with the remaining participants completing
two recalls. Nineteen (11.6%) participants who misreported (4.3% under-reported and
7.3% over-reported) were excluded from the analysis. After excluding mis-reporters,
144 students were included in the analysis of relative validity. For the analysis of VCSDQ’s
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reproducibility, five students were absent for the second administration of the VCSDQ, so a
total of 139 participants were included in the analysis. A summary of participant numbers
for each study is presented in Figure 2.

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Invitations (n = 447) 

Under- and over-reporting  
(n = 19) 

Included in validation study 
(n = 144) 

Agreed to participate in the 
study (n = 163) 

Not returned or uncompleted consent 
form (n = 284) 

Information sheets and consent forms 
were sent to children and their parents 

Included in reproducibility 
analysis (n = 139) 

Missing second administration of SDQ 
(n = 5) 

Figure 2. Participants in the validation study.

The characteristics of participants and mis-reporters are presented in Table 2. Boys
and girls were evenly represented, and the mean of age was 10.6 ± 0.5 years. Nearly sixty
percent (58.9%) of participants were overweight or obese with 31% obese. Median energy
intake was 1916 kcal/day, which is higher than in the under-reporter groups (1150 kcal/day)
and lower than over-reporters groups (3121 kcal/day). The proportion of children having
school lunch among participants was higher than those in the under and over-reporters
group. However, there were no significant differences between included participants and
those who misreported their dietary intake.

Table 2. Characteristics of participants in the validation of VCSDQ *.

Characteristic
Total Participants

(n = 163)
Under and Over

Reporters (n = 19)

Participants in
Validation Study

(n = 144)

Sex, male 81 (49.7) 10 (52.6) 71 (49.3)
Age (year) 10.6 ± 0.5 10.8 ± 0.6 10.6 ± 0.5
Weight (kg) 41.5 (34.1–49.3) 41.5 (33.7–52.7) 41.5 (34.1–48.5)
Height (cm) 143.2 ± 7.1 143.3 ± 7.2 142.9 ± 6.9
BMI z-score (SD) 1.25 (0.2–2.2) 1.3 (0.3–2.2) 1.3 (0.2–1.3)

Nutritional status
Thinness 5 (3.1) 1 (5.3) 4 (2.8)
Normal 62 (38.0) 8 (42.1) 54 (37.5)
Overweight 46 (28.2) 3 (15.8) 43 (29.9)
Obesity 50 (30.7) 7 (36.8) 43 (29.9)

Energy intake
(kcal/day) 1932 (1625–2232) 2581 (1185–3285) 1916 (1645–2178)

Having school lunch 116 (71.2) 10 (52.6) 106 (73.6)
* The data is presented as mean ± SD or median (25th–75th) or n (%).
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3.2. Descriptive Data

Overall, the frequencies of intakes and dietary practices, and daily food intakes be-
tween the VCSDQ and 24 h recalls were significantly different across most food groups and
dietary practices except for the frequency intakes of fruits, instant noodles, and skipping
meals (Table 3). Records from 24 h-recalls indicated that children consumed fruits, dairy
products, sweetened beverages, snacks, and discretionary foods, had family meals, and
ate out of home at least once per day. They consumed vegetables twice a day and grains,
meat, and alternatives three times a day. In contrast, frequency intakes of these food groups
and dietary practices from the VCSDQ were all less than once a day. Conversely, the daily
intakes of fruits, vegetables, and water estimated from the VCSDQ were significantly higher
than from the 24 h recalls.

Table 3. Median frequency intake and frequency of dietary practices per day from the 1st VCSDQ
and 24 h recalls (n = 144).

Item
1st VCSDQ 24 h Recalls × 3 Days

p-Value *
Median 25th 75th Median 25th 75th

Core food groups (times/day)

Eating grains 0.64 0.28 2.5 3.00 2.64 3.61 <0.001
Eating vegetables 0.61 0.14 1.00 2.00 1.46 2.36 <0.001

Fruits 0.86 0.43 1.69 1.00 0.64 1.36 0.198
Meat and alternatives 0.83 0.43 1.76 3.00 2.61 3.48 <0.001

Dairy 0.79 0.14 1.22 1.07 0.64 1.71 0.002

Non-core food groups (times/day)

Drinking sweetened
beverages 0.14 0.07 0.43 1.00 0.54 1.71 <0.001

Snacks 0.28 0.14 0.86 1.43 1.00 2.00 <0.001
Eating fast food 0.07 0.00 0.14 0.36 0.00 0.64 <0.001

Eating instant noodles 0.14 0.07 0.43 0.00 0.00 0.5 0.183
Eating processed meat 0.14 0.00 0.43 0.36 0.29 0.71 <0.001

Dietary practices

Adding salt 0.57 0.28 1.14 0.29 0.00 0.71 <0.001
Watching screens while

eating 0.14 0.00 0.79 0.36 0.00 1.07 <0.001

Eating with other family
members 0.79 0.14 1.00 1.29 1.00 1.82 <0.001

Eating outside of the
home 0.14 0.14 0.43 1.36 1.00 2.00 <0.001

Skipping meals 0.00 0.00 0.14 0.00 0.00 0.29 1.000

Daily intakes

Fruits (serves/day) 2.00 1.00 2.00 0.73 0.36 1.17 <0.001
Vegetables (serves/day) 2.00 1.00 3.00 0.98 0.69 1.37 <0.001

Water (cups/day) 4.50 2.50 6.50 2.84 1.96 3.71 <0.001

* Wilcoxon matched-pairs signed-rank test p < 0.05 significant, one serve = 100 g, one cup = 200 mL.

3.3. Reproducibility

The VCSDQ had moderate to good reproducibility with an ICC of 12 out of 15 items
>0.5 (Table 4). The frequency of watching television or other screens while eating had
the highest reproducibility value with an ICC = 0.84 (0.78–0.89). Three items with poor
reproducibility were intake frequencies for grains, processed meats, and the frequency of
eating outside of the home (ICC < 0.5).
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Table 4. Reproducibility of the VCSDQ (n = 139).

Item SCC (95%CI) ICC (95%CI)
Weighted κ

(95%CI)
Exact Agreement (%)

Exact and Adjacent
Agreement (%)

GM (%)

Core food groups
Eating grains 0.20 (0.02–0.38) 0.33 (0.06–0.52) 0.20 (0.02–0.37) 38 73 11

Eating vegetables 0.36 (0.20–0.52) 0.52 (0.33–0.66) 0.35 (0.19–0.51) 43 77 8
Fruits 0.50 (0.37–0.64) 0.67 (0.53–0.76) 0.50 (0.37–0.63) 43 82 3

Meat and alternatives 0.35 (0.21–0.50) 0.52 (0.33–0.66) 0.35 (0.20–0.51) 37 76 6
Dairy 0.34 (0.18–0.50) 0.51(0.31–0.65) 0.34 (0.18–0.5) 37 78 6

Non-core food groups
Drinking sweetened

beverages 0.36 (0.21–0.51) 0.52 (0.33–0.66) 0.35 (0.20–0.50) 42 72 5

Snacks 0.39 (0.24–0.55) 0.57 (0.40–0.69) 0.39 (0.24–0.55) 39 81 9
Eating fast food 0.44 (0.29–0.58) 0.61 (0.46–0.72) 0.44 (0.29–0.59) 45 80 4

Eating instant noodles 0.42 (0.28–0.57) 0.59 (0.43–0.71) 0.42 (0.27–0.57) 40 83 5
Eating processed meat 0.30 (0.14–0.47) 0.43 (0.21–0.60) 0.27 (0.11–0.44) 35 76 7

Dietary practices
Adding salt 0.45 (0.31–0.60) 0.63 (0.48–0.73) 0.45 (0.31–0.60) 41 81 4

Watching screens while
eating 0.72 (0.63–0.81) 0.84 (0.78–0.89) 0.73 (0.64–0.82) 62 87 1

Having family meal 0.49 (0.34–0.64) 0.64 (0.49–0.74) 0.46 (0.31–0.62) 55 83 6
Eating outside of the

home 0.31 (0.15–0.47) 0.47 (0.26–0.62) 0.30 (0.13–0.46) 53 65 14

Skipping meal 0.46 (0.29–0.63) 0.63 (0.48–0.74) 0.45 (0.28–0.63) 72 77 12

SCC: Spearman correlation coefficient, ICC: intra-class correlation coefficient, GM: Gross misclassification.

At an individual level, all items except for eating grains had an acceptable Spearman
correlation between the first and second administration (SCC ≥ 0.3). Only two items (intake
frequency of fruits and frequency of watching television or other screens while eating)
had a good correlation (SCC ≥ 0.5). In addition, 12 out of 15 items (80%) had a gross
misclassification lower than 10%. Further examination of the agreement between the first
and second administration of the VCSDQ, the weighted kappa showed that all items had
at least fair agreement, one out of four core food groups, three out of five non-core food
groups, and four out of five dietary practices had a moderate to a substantial agreement
without a chance.

3.4. Relative Validity

Overall, the VCSDQ had a low relative validity in most food group intakes and dietary
practices. The de-attenuation Spearman correlation ranged from −0.06 for frequency
intake of grains to 0.73 for frequency of watching while eating. Seven out of 15 items had
an acceptable association (de-SCC > 0.5) (Table 5). By using weighted kappa, only two
items (frequency intake of instant noodles and frequency of watching while eating) had
a moderate to good relative validity (weighted kappa = 0.43 (0.29–0.57), 0.69 (0.59–0.8),
respectively). Although having a fair agreement (0.2 < weighted kappa < 0.4) in the
frequency intake of vegetables, dairy, sweetened beverages, processed meat (weighed
kappa = 0.23, 0.3, 0.29, and 0.21, respectively), the percentages of gross misclassification
among these food groups were less than 10% (4%, 7%, 5% and 5%, respectively). The
percentage of exact and adjacent agreement ranged from 58–76% in core-food groups,
68–76% in non-core food groups, and 54–90% in dietary practices. Six items with a high
percentage of gross misclassification (≥10%) were grains, sweets and savory snacks, adding
salt/sauces, having a meal with family, eating outside of the home, and skipping a meal.
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Table 5. Relative validity of the VCSDQ against 24 h recalls (n = 144).

Item SCC De-SCC * ICC ICC-Adjusted *
Weighted κ

(95%CI)
EG (%) EAG (%) GM (%)

Core food groups

Eating grains −0.06
(−0.23–0.10) −0.06 −0.19

(−0.65–0.14) −0.20 −0.09
(−0.25–0.07) 23 58 15

Eating vegetables 0.23
(0.08–0.38) 0.25 0.38

(0.14–0.55) 0.41 0.23
(0.08–0.38) 31 70 4

Fruits 0.17
(0.02–0.33) 0.19 0.30

(0.02–0.49) 0.33 0.17
(0.02–0.33) 26 71 9

Meat and
alternatives

0.16
(−1.50–0.32) 0.18 0.28

(−0.01–0.48) 0.31 0.16
(0.00–0.31) 26 65 7

Dairy 0.31
(0.15–0.46) 0.33 0.46

(0.26–0.61) 0.49 0.30
(0.15–0.46) 33 76 7

Non-core food
groups

Drinking
sweetened
beverages

0.30
(0.15–0.45) 0.34 0.45

(0.24–0.60) 0.52 0.29
(0.14–0.43) 33 68 5

Snacks 0.24
(0.08–0.40) 0.25 0.39

(0.15–0.56) 0.41 0.24
(0.09–0.40) 31 68 10

Eating fast food 0.13
(−0.02–0.29) 0.14 0.25

(−0.04–0.46) 0.27 0.14
(−0.01–0.30) 24 69 9

Eating instant
noodles

0.44
(0.30–0.57) 0.49 0.60

(0.44–0.71) 0.67 0.43
(0.29–0.57) 43 76 6

Eating processed
meat

0.20
(0.06–0.35) 0.22 0.35

(0.10–0.53) 0.38 0.21
(0.05–0.37) 33 75 5

Dietary practices

Adding salt 0.09
(−0.08–0.25) 0.10 0.18

(−0.14–0.41) 0.20 0.10
(−0.07–0.27) 29 67 13

Watching screens
while eating

0.71
(0.61–0.80) 0.73 0.82

(0.75–0.87) 0.84 0.69
(0.59–0.80) 56 90 3

Having family
meal

0.17
(0.00–0.33) 0.18 0.25

(−0.05–0.46) 0.27 0.14
(−0.02–0.30) 31 65 12

Eating outside of
the home

0.03
(−0.13–0.20) 0.03 0.06

(−0.30–0.33) 0.06 0.03
(−0.13–0.19) 32 54 19

Skipping meal 0.06
(−0.11–0.23) 0.07 0.12

(−0.22–0.37) 0.14 0.08
(−0.09–0.26) 56 60 23

* The correlation was adjusted by within-variation of 3 days 24 h recall; SCC: Spearman rank correlation coefficient;
ICC: intra-class correlation; De-SCC: de-attenuation; EC: exact agreement; EAG: exact and adjacent agreement;
GM: gross misclassification.

At the group-level, only median of frequency intake of fruits and the frequency of
skipping meals were equal (Table 3). In addition, the examination of agreement in the
frequency of intakes and dietary practices between the VCSDQ and 24 h recalls using ICC
indicated that only three items (intake frequency of sweetened beverages, instant noodles,
and frequency of watching television and other screens while eating) had a moderate to a
good agreement (Table 5).

The Bland–Altman plots with mean differences in times/day (VCSDQ minus 24 h
recalls) and 95% limit of agreements are presented in Figure 3. The VCSDQ underre-
ported frequency intake of eight out of ten food groups and three out of five dietary
practices, and overreported frequency intake of fruits, instant noodles, and skipping meals.
The mean differences were large for frequency intake of grains (−1.82 times/day) and
meat and alternatives (−1.78 times/day) and were small for frequency of skipping meals
(0.03 times/day); instant noodles (0.11 times/day) and processed meat (−0.11 times/day).
Five items (frequency intake of fast food, instant noodles, processed meat; and frequency of
watching while eating and skipping meal) had a 95% limit of agreement within 2 times/day.
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Figure 3. Bland–Altman plots describing the mean differences (VCSDQ minus 24 h recalls) for
frequency intake of food groups and dietary practices in times per day: (a) grains; (b) vegetables;
(c) fruits; (d) meat and alternatives; (e) dairy; (f) sweetened beverages; (g) snacks and discretionary
foods; (h) fastfoods; (i) instant noodles; (j) processed meats; (k) adding salt; (l) watching screens
while eating; (m) eating with family members; (n) eating outside of the home; (o) skipping meals.
The solid line represents the mean, and the dashed lines represent the 95% limit of agreement
(+1.96 SD and −1.96 SD) of the observation. The y-axis shows the VCSDQ (test method) minus 24 h
recalls (reference method) in times/day, the x-axis shows the mean between VCSDQ and 24 h recalls
in times/day.
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3.5. Direct Validity

The ability to detect the trend in frequency intakes of core and non-core food groups
is presented in Table 6. Overall, there was an increase in the amount of food intake
(g/mL per day) from 24 h recalls between the first quartile and fourth quartile in six
out of 10 food groups (vegetables, fruits, dairy, sweetened beverages, instant noodles,
processed meat). For example, the amount of intake of sweetened beverages increased
by each quartile from the first quartile (178 mL/day) to the second quartile (257 mL/day)
to the third quartile (264 mL/day) and to fourth quartile (333 mL/day) indicating a
positive trend between the amount intake of sweetened beverages from 24 h-recalls and
the frequency intake from the VCSDQ.

Table 6. Daily food group intakes from 24 h-recalls and by quartiles from the 1st VCSDQ.

Item

Weight (g/Day)
Mean Intakes (g/Day) from 24 h Recall by Quartiles of

the 1st SDQ
p-Value *

Mean 25th 75th Q1 Q2 Q3 Q4

Core food groups
Eating grains 212.17 157.75 254.33 213.71 220.50 210.61 206.10 0.650

Eating vegetables 98.15 68.80 136.61 88.19 93.14 115.83 138.31 <0.001
Fruits 73.45 36.01 117.90 69.02 81.39 90.70 115.80 <0.001

Meat and alternatives 215.42 169.98 268.67 216.38 223.97 225.40 231.16 0.920
Dairy 166.07 78.57 269.46 107.76 192.21 203.44 246.11 <0.001

Non-core food groups
Drinking sweetened

beverages 196.20 72.50 368.75 177.98 256.86 263.55 332.99 <0.001

Snacks 67.23 31.96 97.53 60.75 68.59 77.05 76.22 0.160
Eating fast food 22.26 0.00 45.52 24.99 39.28 40.23 34.77 0.070

Eating instant noodles 0.00 0.00 30.38 8.41 17.41 25.71 29.29 <0.001
Eating processed meat 7.20 0.12 14.05 5.94 8.76 9.29 11.93 0.020

* Wilcoxon test for trend using command “nptrend” from Stata17.

The direct validity was also examined with the daily intake of fruits, vegetables, and
water. Table 7 shows an increase in the daily amount of intake of fruits and vegetables
from the 24 h-recalls corresponding to the increase in serves of fruits and vegetable
intakes from the VCSDQ (p < 0.05). However, the weight of daily intakes from the 24 h
recalls for each response category did not precisely match the servings’ illustrations from
the VCSDQ. For example, the average intakes of fruits and vegetables from the VCSDQ
in the category 4 serves/day or more were defined as 400 g/day or more, whereas these
figures from the 24 h recalls were 82.4 g and 145 g, respectively. Although there was a
lower water intake in the category “not drinking water” compared to other categories,
this item did not show trend (p = 0.163). Noticeably, the amount of water intake in
categories “>8 cups/day” from the 24 h recall was about 686 mL/day, which is far lower
than the estimated water intake for this category (1600 mL/day).

A summary table of results is presented in Table 8 to facilitate the utilization of each
questionnaire item.
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Table 7. The correlation between daily intakes of fruits, vegetables, and water from the 24 h recalls
with the number of serves of fruits/vegetables and cups of water from the VCSDQ (n = 144).

Responses from VCSDQ

1 2 3 4 5 6

Not Eating
Less Than 1

Serve
1 Serve 2 Serves 3 Serves ≥4 Serves

D
a

il
y

in
ta

k
e

s
fr

o
m

2
4

h
-r

e
ca

ll
s

×
3

d
a

y
s

Fruits

n 7 15 43 46 23 10
Mean (g/day) 29.5 69.7 87.7 98.6 103.1 82.4

p-value * 0.032

Vegetables
n 10 19 37 36 20 22

Mean (g/day) 61.1 84.2 99.1 115.4 115.1 145.0
p-value * <0.001

Water

Not
Drinking

≤1 Cup 2–3 Cups
4–5

Cups
6–7 Cups ≥8 Cups

n 2 19 40 40 24 15
Mean (mL/day) 276.8 569.5 584.7 550.3 615.5 686.6

p-value * 0.163

* Wilcoxon test for trend using command “nptrend” from Stata 17.

Table 8. Reproducibility, relative validity and sensitive to trend of each VCSDQ items.

Reproducibility Validity
Sensitivity
to Trend

Usefulness

Group
Level

Individual Level
Group
Level

Individual Level

ICC SCC

Cross-
Classification Weighted

Kappa
Signed

Test

De-
SCC

Cross-
Classification Weighted

KappaGM <
10%

EG >
50%

GM <
10%

EG >
50%

Core food groups
Eating grains * * NA

Eating vegetables * * * * * * * * RVS
Fruits * ** * ** * * * RVS

Meat and
alternatives * * * * * R

Dairy * * * * * * * * RVS

Non-core food
groups

Drinking
sweetened
beverages

* * * * * * * * RVS

Snacks * * * * * * RV
Eating fast food * * * ** * R
Eating instant

noodles * * * ** * * * ** * RVS

Eating processed
meat * * * * * * * VS

Dietary practices
Adding salt * * * ** R

Watching screens
while eating ** ** * * *** ** * *** RV

Eating with other
family members ** * * * ** R

Eating outside of
the home * * * * * V

Skipping meals * * * ** R

Daily intakes
Fruits

(serves/day) * S

Vegetables
(serves/day) * S

Water (cups/day) NA

* ICC 0.50–0.75 (moderate intra-class correlation), SCC or de-SCC 0.20–0.49 (acceptable outcomes),
cross-classification (good agreement), weighted kappa 0.21–0.4 (fair agreement), signed-test (p > 0.05).
** ICC 0.75–0.90 (good intra-class correlation), SCC or de-SCC > 0.5 (good outcome), weighted kappa 0.41–0.60
(moderate agreement). *** weighted kappa 0.61–0.80 (substantial agreement). NA: non-acceptable for use,
R: acceptable reproducibility at group level, V: acceptable validity at group level or individual level, S: acceptable
sensitiveness to trend.
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4. Discussion

This study examines the reproducibility and relative validity of a 26-item Vietnamese
Children’s Short Dietary Questionnaire (VCSDQ), which was developed to rapidly evaluate
the frequency intakes of five core and five non-core food groups and five dietary practices
among children 9–11 years in urban Vietnam over a one-week period.

4.1. Reproducibility

Overall, the VCSDQ showed moderate to good agreement for repeated measurement
at a group level (ICC > 0.5) for most of the items (except for grains, processed meat and
eating outside of the home) and fair to good agreement for repeated measurement at the
individual level (weighted kappa > 0.2). These findings are comparable with another short
dietary questionnaire in children and adolescents [9]. The low reproducibility of VCSDQ for
processed meat (ICC = 0.43) was similar to the results reported in a questionnaire developed
for children 9–10 years old in New Zealand (NZ) (ICC = 0.38) [26]. For the intake of grains,
there were no other published studies that we could compare our results with. The most
similar study was conducted in NZ children showed that the reproducibility of intake
estimates for rice and rice-based dishes was high (ICC = 0.73), whereas in our study, the
reproducibility for intakes of grains including rice, rice-based dishes, bread, starchy foods
was low (ICC = 0.33). This difference in observations between those two countries may be
due to the differences in children’s diets between NZ and Vietnam. In NZ rice and rice-
based dishes are potentially requested dishes eaten in response to children’s preferences so
they may to more likely to be remembered [41]. Conversely in Vietnam, rice and rice-based
dishes are staple foods and consumed regularly in the diet. Using the weighted kappa, the
reproducibility of cereal/grain intakes (k = 0.2) in our study was lower than that observed
in older children (11–12 year old and 13–14 year old) in Belgium (k = 0.55 and 0.58) [42]
and (12–17 year old) in China (ICC = 0.48) [43]. This higher reproducibility with older
age groups could imply that the cognitive capacity of children aged 9–10 may not be fully
adequate to quantify the frequency of grain/cereal intake. In addition, the fact that grains
(rice, rice noodles, rice paper rolls, etc.) are usually include a range of food items (which
may be difficult for young children to discern), are often eaten in different eating contexts
and in mixed dishes [9]. This makes the quantification of this food group more difficult,
particularly for children. Low reproducibility of estimating cereal intake was also reported
in pregnant women (ICC = 0.25) and lactating women in China (ICC = 0.48) [44,45]. Thus,
it is possible that estimating the intake of grains and cereals has low reproducibility in
Asian countries.

For the reproducibility of dietary practices, four of five items had good reproducibility
except for eating outside of the home (ICC = 0.47, k = 0.3). Presently there are no other
studies to compare these results with directly. For a similar concept of eating “take away
foods”, the reproducibility was low in Australian Aboriginal children (k = 0.39) but higher in
non-Aboriginal children (k = 0.59) [40]. In China, eating outside of the home was positively
associated with overweight and obesity in children (6–17 years old) [40], and with dietary
energy from fat and high sugar intake in Vietnamese adolescents (15–17 years old) [46].
However, the questions for eating outside of the home had not been validated or had been
drawn from 24 h recalls [46,47]. Thus, apart from examining food intake, questionnaires to
examine dietary practices potentially highly relevant to children’s nutritional status and
health should be validated to enable high-quality dietary data collection in the context of
the nutrition transition in low- and middle-income countries.

4.2. Relative Validity

Overall, the relative validity of this first version of the VCSDQ was generally low, with
eight out 15 items having a poor agreement, five having a fair agreement, and two having
a moderate to good agreement at the individual level. Three out of 15 items had a good
agreement at the group level. Similarly, low validity of short dietary questionnaire items
was found in other studies [9,26].
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For the agreement at the individual level, two core food groups (frequency intakes of
vegetables, dairy) and three non-core food groups (sweetened beverages, snacks, processed
meat) had a fair agreement (k = 0.21–0.4), one non-core food group (instant noodles) had a
moderate agreement (k = 0.43), and one dietary practice (watching screens while eating)
had a good agreement (k = 0.69). Although frequency intakes of four non-core food groups
and frequency of watching screens while eating were lower than frequency intakes of
core-food groups, more items in non-core food groups have a higher validity than core-food
groups. This comparison could indicate that these items are children’s food preferences, so
they are more likely to report them accurately than core-food groups [48]. In the context of
high prevalence of overweight and obesity in children, the potential preference for non-core
foods as well as the inaccuracy in estimating core-food groups are both issues of concern
impacting on reporting. Although children’s nutritional status can influence children’s
reporting of dietary intake [41], this analysis has not yet been completed for this study.
Further analysis needs to be conducted to examine factors associated with the accuracy
of child report of core and non-core foods groups in the context of high prevalence of
overweight and obesity.

Eight out of ten food groups (vegetables, fruits, meat and alternatives, dairy, sweetened
beverages, fast-foods, instant noodles, processed meat) and one out of five dietary practices
(watching screens while eating) had gross misclassification of less than 10%. All items
were able to allocate more than 50% of individuals in the same or adjacent group, which
indicated acceptable agreement between the two methods at the individual level. So,
although having a fair agreement (weighted kappa = 0.21–0.4), above nine items with
misclassification less than 10% or exact/adjacent agreement more than 50% could be fairly
used to classify children’s intakes from the VCSDQ in a similar group (exact or one quartile
difference) from the 24 h recalls. Compared with other studies, our study had a lower
gross misclassification than two studies from New Zealand and Belgium [26] and had
similar results to a study in China [43]. Although the Spearman correlation coefficient is
not a standard statistic for evaluating the agreement between two methods, we used this
to compare with other similar studies. Our study had comparable results for most food
groups, including fruits, vegetables, meats and alternatives, sweetened beverages, snacks,
and adding sauces but lower values for processed meat, rice and rice-based dishes, dairy,
and higher values for instant noodles compared to a study in New Zealand [26].

For agreement at the group level, three items (frequency of intake of fruits, instant
noodles, and eating outside of home) had good agreement, whereas the median intake of
most food groups and dietary practices from the VCSDQ were significantly lower than from
the 24 h recalls. The Bland–Altman plots also indicated that the VCSDQ underreported the
frequency of food group intakes and dietary practices compared to 24 h recalls.

The explanation for the good agreement of these items could again be due to chil-
dren’s food preferences and the regular consumption of fruits and instant noodles [41,48].
Although the frequency of fruits and vegetables intakes was not high, these food items
may be eaten on a regular basis at similar times, for example fruits were often eaten after
meals as desert and instant noodles were often eaten in the break time at school or at
breakfast/supper. In addition, if children have a specific preference for fruits and instant
noodles (either liking or disliking), it is potentially easier to recall the frequency intakes of
these food items [41]. Reporting fruit intake is also more accurate among children who are
overweight or obese [49], so this could be one of explanation in our study sample given that
about 60% of participants were either overweight or obesity. In Ho Chi Minh City eating
outside of the home is common dietary practice, which is associated with special events
in the family or associated with children’s requests restaurants/shops due to the foods or
location or environments of eating [50]. So, this dietary practice is potentially more likely
to be accurately reported by children.

For the underestimation of frequency intakes from the VCSDQ, one of potential
explanation is the retention interval [41]. Children may be more accurately remember what
they ate during 24 h recall than over one-week recall from the VCSDQ. In addition, the
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24 h recall was administrated by interviewer with the prompt and aids to recall, whereas
the VCSDQ was self-administered by children. As a result, most of food items or dietary
practices would be omitted in the VCSDQ. In addition, children also had a lower capacity
to remember food items when eating out of the home [51], so the food items associated
with dietary practices may be also omitted in the VCSDQ. Another possible explanation
could also be due to the high prevalence of overweight and obesity as those children are
likely to underreport their diet [52].

Although the food frequency questionnaire tends to overestimate children’s intake,
the under or overreporting of frequency intake of food group and dietary practices from the
short dietary questions has not been fully investigated. However, one study in Australian
children (4–11 years) reported by parents found that the amount of food group intakes
(fruits, vegetables, bread and cereals, meat and alternatives, dairy and extra foods) and diet
index score from short food questions were significantly higher than from 24 h recalls [53].
The overreporting of daily amount of intake was similar our study where the daily intake
of fruits, vegetables, and water from the VCSDQ were significantly higher than from the
24 h recalls. However, in our study, the frequency intake of food groups from VCSDQ was
significantly higher than from 24 h recalls and the underreport tends to be larger in main
food groups including grains, meat and alternatives. So, future analysis should examine
factors associated with misreporting from short dietary questions.

The frequency of grains, meat and alternatives intakes had a low validity at both
the group and individual levels. In other studies, the validity of meat and grain intakes
was also low. The Pearson correlation coefficients between a short food questionnaire and
three 24 h recalls in Australian children (4–11 years old) assessed as servings/day were
0.08 and 0.07, respectively [53]. The same comparisons in Chinese children (12–17 years
old) were 0.13 (cereals), 0.37 (red meat), −0.04 (poultry), 0.14 (seafoods) [43]. A possible
explanation for the varying levels of agreement for each questionnaire item is the number
of items belonging to a food group and the culture of shared meals in Asian countries.
Items with many sub-groups and a wider variety of foods such as grains or meats and meat
alternatives seem to have lower validity, whereas items that are clearly defined such as
instant noodles had a higher validity. In addition, grains (particularly rice and rice-based
dishes) and meat and alternatives (main courses) were often eaten in a shared meal with
other family members. So, children may find it more difficult to recall accurately which
types of foods and how much of these foods they consumed.

Consequently, to improve the validity of the VCSDQ, food groups such as grains
and meat and alternatives, a strategy could be to divide them into discrete sub-groups
that more clearly indicate the most obvious and commonly consumed food items within
that group using a standard recipe and serving. Additional cognitive interviewing is also
recommended to understand children’s perceptions of the classification of foods and their
portion sizes. In addition, if the data is available, a food list should ideally be developed
from the actual dietary intakes of children to provide examples of common dishes and food
items. Such a food list should preferably be compiled from data collected in the sub-group
of the total population of interest before developing the short dietary questions for dietary
assessment [54,55]. These questionnaire modifications could improve the validity of items
currently showing low validity in the VCSDQ.

Validity of frequency estimates of dietary practices such as adding salt/sauces, eating
with family members, and skipping meals is low. So far, these dietary practices have not
been items of interest in other validation studies. In the New Zealand study discussed
above, the questionnaire item “frequency intakes of tomato sauces, ketchup” had a low
validity similar to our sauces-use question (SCC = −0.11) [26]. In Vietnam, these sauces
are often eaten with fried foods (fried meatballs, fried chicken, chips) or fast foods (pizza,
burgers). Apart from tomato sauces, fish sauces or soy sauces are often presented on the
table for dipping with foods (fried foods or steamed foods) or adding to a dish (pho, rice
noodles) as a typical eating habit in Vietnamese meals. In the validation of dietary practices,
the ‘watching screens while eating’ item had high validity, whereas other dietary practices
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associated with mealtimes had low validity. So, it is likely that if children are not conscious
about their diet or are watching screens while eating, they may not be conscious of whether
they add sauces to their food or whom they eat with, thereby influencing their answers
in the VCSDQ. In addition, eating with family and skipping meals are two behaviors
associated with mealtimes, so it is possible that the perception of mealtimes among children
in this age group is not clearly defined. In the context of dynamic family activities and
work patterns in urban areas, the structure of mealtimes may not be clear and inconsistent
day-by-day, so this may also make it more difficult for children to define mealtime practices.
This lack of consistency in the diet can also lead to lower accuracy in estimating food
intakes and dietary practices [48].

4.3. Direct Validity

Although there are some limitations in the relative validity, the VCSDQ did have the
ability to detect trends in the frequency of intakes of dairy, sweetened beverages, instant
noodles, and processed meats from low to high quartiles, and for both frequency of intakes
and mean daily intakes of fruits and vegetables. These results are comparable to a study
among children in Australia (10–12 years old), where mean food intakes from 24 h recalls
increased with increasing intake frequencies of pasta/rice, fruit, milk, cheese, butter, red
meat, eggs, fruit juice, soft drink, salty snacks, confectionery, and breakfast cereal from
the short food frequency questionnaire [40]. So, these items could potentially be used to
discriminate the food intake levels of children between low and high in the context of
the nutrition transition, where monitoring trends in children’s food intakes over time is
essential. Such information is needed to develop timely policies and interventions for
promoting healthy core food group consumption (fruits, vegetables, dairy), and reduce
the intake of unhealthy food groups (e.g., sweetened beverages, instant noodles, and
processed meat).

4.4. Strengths and Limitations
4.4.1. Strengths

To date, this is the first study in Vietnam and one of few studies in low- and middle-
income countries to develop and validate short dietary questions in evaluating children’s
whole diet, including food group intakes and dietary practices in school-aged children
aged 9–11 years old.

This study included a sample size comparable to other validation studies (n = 144),
and this sample was representative of fifth-grade students in Ho Chi Minh City in terms of
age, sex, and nutritional status [4,15].

Similar to other validation studies of short dietary questions, this study has used
multiple analyses (ICC, SCC, weighed kappa, cross-classification, Bland–Altman plots,
Wilcoxon test for trend) to examine the reproducibility and validity of the short dietary
questions, thereby providing a comprehensive assessment of this tool.

4.4.2. Limitations

This study’s data collection method highly depended on children’s recall for both
the reference method (24 h recall) and the test method (short dietary questionnaire). For
the 24 h recall, children were interviewed by trained research assistants using a standard
protocol commonly used for 24 h recall interviewing, and the record of 24 h recall was
checked by health officers experienced with dietary data collection however, any recall bias
due to children’s capacity to remember and retrieve their diet and dietary habits could not
be eliminated.

Another limitation of this study is the cognitive capacity of children 9–11 years old to
report their own diet. Although the accuracy to recall children’s diet increase by age [41],
generally, the ability to report diet among children under twelve-year-old is potentially lim-
ited, particularly in estimating portion size [56]. In addition, although children 8–11 years
old could report their own diet using food frequency questionnaire better than their par-
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ents [16], they still have limited capacity to report their diet particularly if they ate meals
outside of the home [51].

Evidence indicates that the use of photos of foods in dietary intake tools can improve
the capacity to correctly estimate food portion size when children report their usual diet [57].
We were able to use a number of photographs of typical food and portion sizes, but
due to the continuously increasing diversity of food items available, pictures of food
portion sizes were not available for all foods to help students correctly estimate the amount
of food typically consumed. The available Vietnamese food composition table lacked
many of these newly available food items (such as breakfast cereal, hamburger, pizza,
meatballs, etc.), so the classification of these food items into food groups from 24 h recall may
mismatch with children’s classification of food from the VCSDQ. Such food classification
errors are common in low-middle income countries where food composition databases are
often insufficient [58].

The cognitive interviewing in this study was conducted with three children who
lived in urban areas which may not allow comparison to the perceptions of children
living in rural districts where accessibility to fast-food chain restaurants or food items
from stores is limited. Therefore, children may have overlooked and misreported their
intakes and dietary practices, despite the initial training using example questions. Future
development of dietary tools for use in children from low- and middle-income countries
should consider cognitive interviewing in a larger sample of children to understand more
fully perceptions of food group classifications and portion size estimations as a process of
the validation study.

The typical Vietnamese diet includes many mixed dishes and composite foods, so
children may find it challenging to classify food groups contained in these mixed dishes,
which may also have led to some of the misreporting in this study. A more dish-based
assessment could be considered when revising the VCSDQ items as this approach is
increasingly used in Asian countries where mixed-dishes are popular [59].

Due to the COVID-19 pandemic, data collection was constrained to a short period of
time, and this may have created some level of pressure on the children for self-completion
of VCSDQ. In addition, during this time, all interviewers wore masks to prevent COVID-19
transmission, so the ability to build trust and have a comprehensive conversation with
children was limited compared to normal circumstances. These conditions may have
influenced data collection in this study though this is estimated to be minimal.

Finally, the second VCSDQ was administrated one week after the first VCSDQ, so
children may remember what they reported from the first administration. This may lead to
the potential increase in the reproducibility of the VCSDQ. However, the increase in interval
would reduce the feasibility of the study due to the limited time of data collection and
reduce the reproducibility of the VCSDQ due to the change in children’s diet week by week.

5. Conclusions

This VCSDQ is one of the first short tools developed in Vietnam. Elements of this tool
could be used to evaluate food group intakes and dietary practices in children 9–11 years
old. The 26-item VCSDQ had an acceptable reproducibility for all food groups and dietary
practices. At the group level, the VCSDQ could be used to rank the frequency intakes of
fruits, vegetables, dairy, sweetened beverages, instant noodles, and processed meat. At
an individual level, this tool had a fair to good capacity to evaluate frequency intakes
of vegetables, dairy sweetened beverages, snacks, instant noodles, processed meat (and
frequency of watching screens while eating). Revisions to the VCSDQ need to be made in
order to use it as a questionnaire to evaluate dietary intakes and dietary practices among
children. These revisions will provide real time data for the development and evaluation of
policies and interventions in low- and middle-income countries.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu14193996/s1, Table S1: STROBE-nut: An extension of the
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STROBE statement for nutritional epidemiology; Figure S1: The Vietnamese Children’s Short Di-
etary Questionnaire [60].
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Abstract: In this paper we report on the development and field-testing of proposed food-based dietary
guideline (FBDG) messages among Tanzanian consumers. The messages were tested for cultural
appropriateness, consumer understanding, acceptability, and feasibility. In addition, comprehension
of the messages was assessed using culturally representative images for low literacy audiences. Focus
group discussions were used as method for data collection. Results indicate that the core meaning of
the proposed FBDG messages and images were understood and acceptable to the general population.
However, participants felt that nutrition education would be required for improved comprehension.
Feasibility was affected by some cultural differences, lack of nutrition knowledge, time constraints,
and poverty. Suggestions were made for some rewording of certain messages and editing of certain
images. It is recommended that the field-tested messages and images, incorporating the suggested
changes, should be adopted. Once adopted, the FBDGs can be used to inform and engage various
stakeholders, including parents, caregivers, healthcare providers and educators on appropriate
nutritional practices for children and adults. They can also be used to guide implementation of
relevant policies and programmes to contribute towards the achievement of sustainable healthy diets
and healthy dietary patterns.

Keywords: food-based dietary guidelines; messages; images; pre-testing; Tanzania; nutrition education

1. Introduction

The United Nations Food and Agriculture Organization (FAO) together with the
World Health Organization (WHO) developed the concept of food-based dietary guidelines
(FBDGs) in 1995 [1]. Country-specific FBDGs are evidence-based recommendations—
simple advisory statements, that express the principles of nutrition education mostly in
terms of foods, considering customary dietary patterns, ecological setting, socio-economic
and cultural factors, and the biological and physical environment in which the population
lives. They are intended to guide the broad public to consume a healthy diet which
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Nutrients 2022, 14, 2705

is both health promoting and protective against the development of malnutrition and
non-communicable diseases (NCDs) [1,2].

FBDGs include messages and visual illustrations (images) to help consumers to im-
plement them as part of a healthy lifestyle. It translates nutrient standards and recom-
mendations (dietary goals and guidelines) into simple, practical advice on the types, and
sometimes quantities, of various foods needed for healthy dietary patterns [3]. The main
purpose of the messages and images is therefore to assist the consumer in choosing a
diet adequate in nutrients that is protective of malnutrition and NCDs. FBDGs can be
accompanied by a food guide, which is a graphic representation or image of some or all
FBDGs, either as one single combined illustration or a series of images that indicates the
foods and food groups that should be consumed as part of a healthy diet [4]. One way FAO
supports member countries is to assist in the development, revision, and implementation
of FBDGs and food guides, aligned with the current evidence base. Periodically, FAO
conducts reviews on progress in FBDG development and use [1,5].

Close to 100 countries around the globe have developed FBDGs; however, there are
currently only nine countries in Africa with finalised dietary guidelines. These countries
include Benin, Kenya, Namibia, Nigeria, Seychelles, Sierra Leone, South Africa, Zambia
and Ethiopia. With the increasing burden of malnutrition across the African continent,
many countries are currently developing their first set of dietary guidelines, and FAO are
encouraging more countries to follow suit [2].

In early 2019, the FAO put out a call for proposals to researchers for the development
and field-testing of proposed FBDG messages and a food guide for, among others, Tanzania.
This project formed part of the FAO’s larger objectives to improve diets and nutrition in
Southern Africa by developing and testing FBDGs and food guides for various countries
and ultimately to contribute to eradicating hunger, malnutrition, and food insecurity.

The Republic of Tanzania is the largest country in East Africa and includes the Main-
land and Zanzibar. The country is divided into 21 regions on the Mainland and three on
the island (Figure 1). The main local language is Kiswahili. The literacy level is 78%. About
80% of Tanzanians are subsistence farmers or fisherman. Agriculture includes coffee, sisal,
tea, cotton, and cattle. The country exports gold, coffee, cashew nuts, manufactured good
and cotton [6].

Figure 1. Map of Africa indicating the Republic of Tanzania and country-level districts. Source:
https://stock.adobe.com/images (accessed on 26 April 2022).
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Since the early 2000s, Tanzania has experienced impressive economic growth, strong
resilience to external fiscal shocks and a decline in basic needs poverty because of its
vast resources, sociopolitical stability and economic reforms [7–9]. In 2018, the poverty
rate declined from 34.4% to 26.4%; however, this reduction was surpassed by the rate of
population growth, which resulted in an increase in the absolute number of poor people
in Tanzania. Therefore, about 14 million people lived below the national poverty line of
49,320 Tanzanian Shilling per adult equivalent per month and about 26 million (about
49% of the population) lived below the USD 1.90 per person per day international poverty
line in 2018 [9]. There are large gaps and disparities in the poverty distribution among
geographic regions; however, poverty seems to be most concentrated in the Western and
Lake zones of the country and lowest in the Eastern Zones [9]. Promoting healthy diets
in low-income and middle-income countries (LMICs) can reduce social inequality in diet
between the poor and the rich, especially when it targets disadvantaged population groups
and because of both short-term and long-term economic benefits to households due to
better health and educational outcomes [10].

Similarly to other LMICs, Tanzania suffers a triple burden of malnutrition (i.e., under-
nutrition, micronutrient deficiencies and over-nutrition). According to the Tanzania Demo-
graphic and Health Survey (TDHS) 2010 [11] and 2015 [12], respectively, while stunting
among young children has notably declined from 44% in 2010 to 34.5% in 2015 and further
to 31.8% in 2018, figures remain high due to factors such as underweight among mothers,
low birth weight, and low dietary diversity [13]. The National Nutrition Study conducted
by the Tanzania Food and Nutrition Center in 2018 indicated that 7.3% of women of repro-
ductive age (WRA) were underweight (body mass index (BMI) < 18.5 kg/m2) and 31.7%
overweight (BMI > 25 kg/m2) [13]. World Bank data from 2019 estimated that NCDs such
as cardiovascular diseases, cancers, diabetes, and chronic respiratory diseases may cause
74% of all deaths globally. The figure for Tanzania was 34% [14]. Evidence from the TDHS
indicates an increasing prevalence of overweight and obesity; the proportion of women
aged 15–49 years who are overweight and obese increased from 22% in 2010 [11] to 28%
in 2015 [12] with uneven prevalence distribution between rural and urban areas, and the
higher education and wealth quintiles being the most affected. Furthermore, the 2012
Tanzania STEPS study [15] reported the prevalence of hypertension to range from 27.1% to
32.2% and 28.6% to 31.5% in men and women, respectively, and the prevalence of elevated
cholesterol to be 26% and obesity to be 35% among adults over 25 years.

An unhealthy diet is one of the most important risk factors that needs to be addressed
to tackle the triple burden of malnutrition [16] and diet-related diseases [17,18] in LMICs
such as Tanzania, yet there is a scarcity of national data on the patterns of dietary intake.
In general, the majority of Tanzanians eat unbalanced diets high in staples (maize and
rice) and small amounts of vegetables and fruit. In many areas, people have shifted from
traditional diets to consumption of foods high in refined carbohydrates, sugar, fat and salt
such as cereals and meat [15,19]. Tanzania’s changing food environment is characterized
by declining total shares of household income spent on food [20] and increased access to
non-staples, processed foods, edible fat and sugary beverages [9,19]. Available information
indicates significant dietary gaps, including inadequate intakes of vitamin A, calcium,
folate, zinc, iodine, and B vitamins leading to deficiencies, which are of economic and
public health concern among all population groups in Tanzania [21]. In sub-Saharan African
countries such as Tanzania, micronutrient intake has declined over the past 50 years, as
shown by a reduced dietary micronutrient density index (average micronutrient density
of the food supply based on 14 micronutrients, calcium, copper, iron, folate, magnesium,
niacin, phosphorus, riboflavin, thiamin, vitamin A, vitamin B12, vitamin B6, vitamin C
and zinc). Reasons for this include increased availability of grains (rice, maize, and wheat)
and vegetable oils which have low micronutrient density, and decreased proportional
availability of pulses, dairy products, meat, nuts and seeds, fruit, and vegetables [22].
Recent changes in dietary patterns in LMICs [23,24] as in Tanzania, indicate an important
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focus on improving diet quality for better health, prevention of diet-related diseases and
reduction in the triple burden of malnutrition [24,25].

A critical consideration for nutrition education is that people eat foods and not individ-
ual nutrients. FBDGs must therefore be based on (i) the country’s nutrition-related public
health issues, (ii) the availability, accessibility, and perception of the message content, and
(iii) the acceptability to all populations taking into account their lifestyle, cultural eating
habits and socio-economic circumstances [1]. Important considerations for Tanzania are the
variation in food availability across regions, by season and in rural/urban settings. Another
consideration is cultural and religious food preferences and taboos. The Tanzanian cuisine
is a fusion of East Asian, Portuguese and Indian cooking and spices. Approximately 61%
of the population is Christian, 35% Muslim, and 4% other religious groups. Zanzibar’s resi-
dents are 99% Muslim [26] and as such, certain food habits are distinct to specific areas of
the country. Food systems in Tanzania are also not uniform; they vary according to location,
socio-economic status, and food market infrastructure. Various agro-ecological zones have
resulted in different dietary patterns. With the rise of supermarkets and fast-food outlets in
big cities such as Dar es Salaam and an increasing demand for quality food products in
sufficient quantities, a major issue is ensuring that consumers are properly guided on what
foods to eat and where to access such foods at reasonable cost [13]. Developing and testing
of FBDGs should therefore take cognizance of all these dimensions.

Rationale for this Study

A research team from Stellenbosch University, under the leadership of the principal
investigator (PI) and first author from the Division of Human Nutrition, was appointed
in 2019 by the FAO Sub-Regional Office for Southern Africa (SFS) to test proposed FBDG
messages and images for Tanzania. In this paper we report on the development and
field-testing of the proposed FBDGs for cultural appropriateness, consumer understanding,
acceptability, and feasibility among Tanzanian consumers. In addition, we assessed the
comprehension of accompanying culturally representative visual illustrations (images) for
low literacy audiences.

2. Materials and Methods

2.1. Development of the Draft FBDGs for Tanzania

The Tanzanian FBDG Technical Working Group (TWG) comprising of academics
and government officials from various sectors, United Nations, and non-governmental
organizations from the Republic of Tanzania (Mainland and Zanzibar), led by TFNC in
collaboration with FAO, developed a set of 12 FBDG themes (Box 1) in early 2019 informed
by public health nutrition and dietary data available for the country. The instruction to
the research team was to refine these themes into preliminary FBDG messages. It was also
expected that each message would have a visual illustration (image) that would inform
one combined illustration (food guide). The research team was requested to support with
the pre-testing of the messages and images.

From the 12 themes suggested by FAO and the TWG, the research team proposed pre-
liminary FBDGs. These proposed preliminary FBDGs were based on FAO’s characteristics
and criteria of FBDG messages [1,2,4], experience with testing FBDG in South Africa [27]
and studying relevant scientific literature on the topic as well as country-specific literature
for Tanzania.

During meetings in Zanzibar and Dar es Salaam (June 2019), the researchers, FAO
delegates and the TGW members workshopped the preliminary FBDG messages. The
research team suggested a life cycle approach for the development of images and refinement
of the messages. This approach considers messages in all stages of human development,
targeting different age groups of the population. The justification for a life cycle approach
was based on the substantial, growing evidence of the impact of optimal nutrition during
the first 1000 days of life (from conception to two years of age) on the rest of the human life
span [28,29].
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Box 1. Food-based dietary guideline themes suggested for Tanzania

1. Eating a variety of foods from the following food groups: (a) vegetables, (b) fruits, (c) cere-
als/grains, starchy tubers or roots, (d) pulses, nuts, and seeds, (e) animal and animal products, milk
and milk products, and (f) fruits and vegetables combined;
2. Eating vegetables and fruits. Focusing on green leafy vegetables and orange and yellow coloured,
non-citrus fruits and vegetables;
3. Consumption of animal and animal products, milk and milk products;
4. Consumption of pulses, nuts, and seeds daily;
5. Limiting intakes of highly processed foods containing saturated fats and trans-fats, added sugar,
and added salt;
6. Infants and young children feeding (exclusive breastfeeding before 6 months and complimentary
feeding after 6 months);
7. Encouraging physical activity and exercise and maintaining a normal weight;
8. Safe handling, preparation, cooking and storage of food including food handling to preserve
nutrients (these could have 4 sub themes and illustrations);
9. Practicing good food hygiene and sanitation such as washing hands with soap and clean water
every time before preparing or eating food and at all critical times;
10. Observing portion sizes for all food groups;
11. Healthy eating for pregnant and lactating women;
12. Providing nutritious meals and snacks to school-aged children.

The research team also discussed the characteristic of sustainable diets in more detail
and shared with the TWG some of the latest evidence on the “planetary healthy plate” [30]
for possible inclusion in the field-testing process. Both suggestions (life cycle approach and
planetary healthy plate) were agreed to. The messages were workshopped in much detail,
and based on feedback from the TWG, changes were made to the text of the proposed draft
FBDG messages. Messages were the same for both Mainland and Zanzibar, except for one
distinct difference suggested for the vegetable message for Zanzibar and Mainland due to
differences in cultural eating habits.

The final English messages were checked for translation by the TWG. These messages
were deemed a final draft FBDG messages for field-testing (Table 1).

Table 1. DRAFT FBDG messages for field-testing with the population of Tanzania.

Message Nr
E = English

S = Kiswahili
Message Wording

1 E Everybody, young and old, should enjoy eating a variety of foods from different food
groups every day to stay healthy and strong.

1 S Ujumbe: Kila mtu, mdogo na mkubwa, anapaswa kufurahia kula vyakula vya aina mbalimbali
kutoka katika makundi tofauti ya vyakula kila siku ili kuwa na afya njema na nguvu.

2 E Add pulses such as beans, lentils, peas or nuts to your meals every day for good health.

2 S Ongeza vyakula vya jamii ya kunde kama maharage, choroko, njegere au karanga kwenye milo yako
kila siku kwa afya njema.

3 E Eat animal source foods, including seafood, meat, milk or eggs every day to stay strong.

3 S Kula vyakula vya asili ya wanyama na baharini ikiwemo samaki, nyama, maziwa au mayai kila siku
ili kuwa na mwili imara wenye nguvu.

4 E

MAINLAND:
Eat different vegetables, at least three handfuls every day to prevent and reduce risk of

diseases.

ZANZIBAR:
Enjoy eating tomatoes, eggplant, onions, sweet pepper, carrot, okra and bitter tomatoes at

least three handfuls every day to prevent and reduce risk of diseases.
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Table 1. Cont.

Message Nr
E = English

S = Kiswahili
Message Wording

4 S

MAINLAND:
Kula mboga za majani angalau viganja vitatu kila siku kuzuia na kupunguza hatari ya kupata

magonjwa.

ZANZIBAR:
Pendelea kula tungule, bilinganyi, vitunguu maji, pilipili boga, karoti, bamia, na nyanya

chungu angalau viganga vitatu kila siku kuzuia na kupunguza hatari ya kupata magonjwa.

5 E Eat at least two types of fruits every day for better health.

5 S Kula angalau aina mbili za matunda kila siku kwa afya njema.

6 E Eat staples such as cereals, starchy roots, tubers or plantains every day for a strong and
active body.

6 S Kula chakula kikuu kama vile nafaka, vyakula vya mizizi (viazi, mihogo, nk) au ndizi za kupika kila
siku kuwa na mwili imara na wenye nguvu.

7 E Limit your intake of deep fried and highly processed foods that contain fat, sugar and salt
to prevent disease such as high blood pressure, diabetes and heart diseases.

7 S
Punguza ulaji wa vyakula vilivyokaangwa na vilivyosindikwa

ambavyo vina mafuta, sukari na chumvi kwa wingi ili kuzuia maradhi kama kisukari, magonjwa ya
moyo, na shinikizo kubwa la damu.

8 E
Statement: The first thousand days of a child’s life starts in pregnancy and continues until
two years of age. This is a very important time to ensure a child grows well on food, love

and care and becomes a productive adult.

8 S

Tamko: Siku elfu moja za mwanzo wa maisha ya mtoto huanzia wakati mama amepata ujauzito na
kuendelea mpaka mtoto anapotimiza umri wa miaka miwili. Muda huu ni wa muhimu kuhakikisha
mtoto anapewa chakula vizuri, kwa upendo na kujaliwa ili aweze kukua vizuri na kuwa mtu mzima

mwenye nguvu na afya.

8 E When pregnant or breastfeeding enjoy a variety of food including animal source foods,
pulses, fruit and vegetables with your meals for your health and the health of your baby.

8 S
Wakati wa ujauzito au kunyonyesha furahia kula chakula mchanganyiko

vikiwemo vyakula vya asili ya wanyama na baharini, jamii ya kunde, matunda na mboga-mboga
kwenye mlo wako kwa afya yako na mtoto wako.

9 E Feed your baby only breast milk for the first 6 months of life and no water, herbs or
porridge, because mother’s milk contains all the food and water your baby needs.

9 S Mnyonyeshe mtoto miezi 6 ya mwanzo bila kumpa maji au uji kwa sababu maziwa ya mama yana
virutubishi vyote vinavyohitajika kwa mtoto pamoja na maji.

10 E
From 6 months feed your baby a variety of foods, including animal source foods, pulses,

fruit and vegetables and continue breastfeeding up to 2 years of age and beyond for healthy
growth and development of your baby.

10 S
Mlishe mtoto wako chakula mchanganyiko, ikiwemo chakula cha jamii ya wanyama na baharini,
jamii ya kunde, matunda na mboga-mboga kuanzia umri wa miezi 6 na uendelee kumnyonyesha

mpaka atimize umri wa miaka 2 au zaidi kwa afya bora na ukuaji wa mwili na akili.

11a E Encourage school-aged children to eat healthy snacks such as fresh fruit, vegetables and
nuts.

11a S Wahamasishe watoto wa umri wa kwenda shule kula vitafunwa (asusa) vilivyo bora kwa afya kama
vile matunda, mbogamboga, karanga na korosho.

11b E School-aged children should enjoy breakfast before school to enable them to be productive
and perform well.

11b S Watoto wanaokwenda shule wapewe kifungua kinywa (mlo wa asubuhi) kabla ya kwenda shule ili
kuwawezesha kuwa na ufahamu mzuri na kufaulu.

11c Provide school-aged children with a lunchbox to take to school.

11c Wafungie watoto wanaokwenda shule mlo wa kula shuleni.
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Table 1. Cont.

Message Nr
E = English

S = Kiswahili
Message Wording

12 E Keep your food, home environment and water safe and clean to prevent diseases.

12 S Weka chakula, mazingira ya nyumbani na maji katika hali ya usafi na usalama ili kuzuia magonjwa.

13 E Make clean, safe water your drink of choice every day for good health.

13 S Chagua kunywa maji safi na salama kuwa kinywaji chako kila siku kwa afya njema.

14 E Avoid drinking alcohol and tobacco use to prevent and reduce risk of diseases.

14 S Epuka matumizi ya pombe na bidhaa zitokanazo na tumbaku ili kuzuia na kupunguza uwezekano wa
kupata magonjwa.

15 E Be physically active every day to stay strong and keep a healthy weight.

15 S Ushughulishe mwili wako kila siku ili kuwa imara na uzito sahihi kiafya.

2.2. The Development of Images to Accompany FBDG Messages—Artwork Process

The research team aimed to develop images that were representative of the context.
The graphic designer in the team led this process using mixed imagery, i.e., drawn images
of persons and/or settings with photographs placed in the images for real and accurate
representation of foods. To inform this process, during various meetings, the researchers
asked pertinent questions to the FAO technical team and the TGW about the local food
environment, foods that are culturally acceptable and available, and what should be
included in the images. To create the artwork for the images of the FBDG messages,
reference photographs were taken of food environments (e.g., food markets, retail stores),
indigenous and locally consumed foods from all food groups, some tableware and a home
environment. No persons were photographed.

Visits to local food markets and shops/supermarkets, accompanied by the FAO techni-
cal team and members of the TWG, were undertaken to obtain the required foods. Raw and
cooked versions of foods, with branding removed if applicable, were photographed in a
lightbox to minimise shadows and obtain a clear, well-lit photograph of the food, whole and
in portioned amounts. These photographs were reworked and edited to create photographs
which could be used in the images. Once the written guidelines were established, images
were digitally drawn to illustrate them, placing the photographed food where necessary
and appropriate.

2.3. Design and Setting

A qualitative study was conducted with focus group discussions as a data collection
method. Qualitative research methods are most useful in understanding the viewpoints
of individuals regarding sensitive and socially dependent concepts [31]. The study sub-
sites (municipalities) were purposively selected in consultation with FAO and the TWG.
The individuals represented in these groups collectively have extensive country-wide
experience and attempted to include as much of the diversity of the population in the
selection of the sites. The following sites were decided upon: (1) Dar es Salaam, (2) Mwanza
and (3) Iringa Municipalities for the Mainland and (4) Kusini for Zanzibar. Dar es Salaam
and Kusini represented urban sites; Mwanza and Iringa represented rural sites (Figure 1).

2.4. Study Population

Women were chosen as the study population as they are the primary family caregivers
and generally make decisions regarding food choices and preparation. They may or may
not receive support from partners/men, but they are the primary group who require
empowerment to make the right decisions with regard to nutrition. Inclusion criteria
were: women of 18 years and older, who speak and understand Kiswahili, and who were
permanent residents of the chosen study sites. Exclusion criteria pertained to women
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who did not provide informed consent for participation, who had formal training in
nutrition and those unable to participate in the study due to limited mental abilities
or comprehension.

2.5. Sample Size

Sample size was determined by data saturation—a recognised qualitative research
approach used where an investigator extracts data until sufficient information has been
collected or until no new information can be obtained [32]. Three to four focus group
discussions (FGDs) were planned in each of the four study sites (12–16 FGDs), consisting of
6–8 participants each, as per the recommendations by the FAO [1]. However, it was felt that
14 messages were too many to test in one FGD. The messages were therefore split so that
7 messages were tested per FGD with an anticipated 24–32 FGDs that could be conducted.

Sampling Strategy

Non-random purposive sampling was used to select participants for the FGDs, which
is the appropriate sampling technique used for qualitative research [32]. Purposive sam-
pling includes the process of intentionally selecting participants for the study based on
certain characteristics [32].

In each selected study site, fieldworkers recruited potential individuals from house-
holds and various community-based settings. All of the identified participants were
provided with information regarding the study. They were given a date and time of
the FGDs and contacted by telephone or a visit from a fieldworker prior to the FGD, to
promote attendance.

2.6. Training of Fieldworkers

As agreed between FAO and the TWG members, the TWG members (25 in total) acted
as fieldworkers for this research study. The research team conducted FGD facilitation
skills training, as well as feedback and reflection as part of pilot testing over a three-day
period with the fieldworkers in August 2019 to embed theory and gain practical experi-
ence. Each fieldworker was supplied with a training manual to explain all the research
processes. Training was presented in English, since all TWG members can speak, write, and
understand English. The training sessions included an overview of the study’s aim and
objectives as well as the inclusion and exclusion criteria and methodology. Fieldworkers
were required to be familiar with all research documentation as well as the recruitment
form which was used in the field to recruit participants.

The fieldworkers were thoroughly trained on the FGD guide. The FGD guide was
translated into Kiswahili by trained professionals then back translated into English for
quality control purposes. The role of the FGD guide was to provide the fieldworkers with
direction while facilitating all discussions. Fieldworkers were also trained to take notes
during FGDs regarding the dynamics of the group as well as body language and facial
expressions of the participants. All these aspects were covered in the training session.

Since the final ethics clearance for the project was only received from the Zanzibar
Health Research Institute by the time of pilot testing, and not from the Mainland Dar es
Salaam office, all training and pilot pre-testing took place in Zanzibar on 23 August 2019.

2.7. Pilot Testing

Pilot field-testing was conducted as part of the fieldworker training and served two
purposes. Firstly, it provided an opportunity for testing and validating content (messages
and images), therefore gauging usefulness and relevance for the Tanzanian context. Sec-
ondly, it provided the fieldworkers with hands-on practical training on how to conduct
FGDs using the FGD guide. Eleven “mock” FGDs were conducted. Fieldworkers worked
in teams and transcribed the audio recordings. Four of the authors analysed the tran-
scripts. This process assisted the research team to identify areas where further training was
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required, thereby consolidating learning and ensuring fieldworkers were prepared and
confident to conduct the upcoming FGDs for the main study in their various regions.

From the pilot test findings, it was clear that the infant and young child feeding
(IYCF) messages were already in use and well understood and communicated widely.
In agreement with the TWG and FAO, a decision was therefore made to adopt the IYCF
messages as detailed in Table 2 (messages 8–10) without needing further field testing.

Table 2. Sociodemographic characteristics of participants.

Variable n (%) α

District/region Dar es Salaam 96 (29.6)
Mwanza 98 (30.5)

Iringa 72 (22.2)
Kusini (Zanzibar) 58 (17.9)

Age * Average age in years (Mean ± SD) 35.01 ± 11.62
Women with children Yes 277 (85.5)

No 47 (14.5)

Number of children * Average number of children
(mean ± SD) 3.22 ± 2.30

Ages of children * Average age of children in years
(mean ± SD) 13.93 ± 10.48

Mother/caregiver of children
under 5 years of age Yes 174 (53.7)

No 150 (46.3)
Home Language Kiswahili 322 (99.4)

* missing data 2 (0.6)
Education status None 15 (4.6)

Primary school/Grade 1–7 196 (60.5)
Secondary school/Grade 8–10

(Form i–iv) 107 (33.0)

Secondary school/Grade 11–12
(Form v–vi) 2 (0.6)

Diploma 2 (0.6)
Tertiary education (college, university) 0 (0.0)

* missing data 2 (0.85)
Employment status Employed 193 (59.6)

Unemployed 76 (23.5)
Unemployed, not looking for work 55 (17.0)

Role relating to food in the
household Provide or contribute money for food 248 (76.5)

Decide what food should be bought or
used in the house 240 (74.1)

Purchase food 252 (77.8)
Prepare food 302 (93.2)

Grow food for use in household 212 (65.4)
Grow food and sell produce for money 158 (48.8)

Other 17 (5.2)
α Percentage calculated from total sample N = 324. * Averages given in mean and standard deviations
(mean ± SD).

In preparation for fieldwork, consent forms and questionnaires were translated into
Kiswahili by trained professionals and translated back into English for quality control
purposes.

2.8. Focus Group Discussions

Fieldwork took place in Zanzibar from 29 October 2019 to 3 November 2019 and on
the Mainland from 25 November to 3 December 2019. Before commencement of the FGDs,
all participants were requested to complete an informed consent form followed by a short
socio-demographic questionnaire. The questionnaire consisted of information such as the
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participant’s date of birth, home language, highest level of education, employment status
and role in the household pertaining to food. Fieldworkers guided the participants through
the questionnaire by reading out all the questions and ensuring participants completed
questionnaires correctly. The questionnaire was completed by a fieldworker in the case of a
participant being illiterate.

All FGDs were approximately two hours in duration and were conducted at local
libraries, town halls, school classrooms or suitable facilities at other community-based organ-
isations. Facilities were contacted or visited in advance to arrange suitable dates and times
for the FGDs. Venues were set up on the day of the discussion and refreshments provided.
All FGDs were audio recorded, with consent from participants, for analysis purposes.

Each FGD was conducted by trained fieldworkers working in pairs. The FGD was
guided by a discussion guide, which was adapted from similar studies (Supplementary
Materials) [27,33]. The discussion guide included the procedure that had to be followed,
and questions to be asked and prompts that could be used to stimulate discussion on the
proposed FBDGs and images. These included discussion points on previous exposure to
similar messages, the mother’s/caregiver’s understanding and interpretation of messages
and images, the perceived importance of the messages and images, as well as barriers
and enablers to following of the messages. Participants were also asked how they would
reword the message to make it more understandable to the general public. The guide
was translated from English into Swahili by trained professionals. The document was
back-translated into English for quality-control purposes. The same procedure was used
for the translation of the socio-demographic questionnaires and consent forms.

The proposed FBDG messages and images were printed on flash cards and A3 size
posters to assist discussions. FGDs began with fieldworkers welcoming the participants
and explaining the main aim and expectations of the study. The fieldworkers read out one
proposed message at a time, presenting a flash card of the proposed FBDG message, and
facilitating discussions among the participants. The same format was used for the images.
The proposed FBDG messages and images were numbered for field testing purposes, so
that audio recordings could accurately reflect the message/image under discussion.

2.9. Data Analysis

After completion of FGDs, fieldworkers sent all audio files to the research team as
detailed in the research protocol via “We Transfer”, an Internet-based computer file transfer
service. The research team in turn forwarded the audio files to professional transcribers in
Dar es Salaam, also via “We Transfer”, for verbatim transcription in Kiswahili followed by
translation into English.

Three of the authors performed manual content analysis on the transcribed English
translations. Each interview was assessed by at least two of the three authors. They inde-
pendently inspected the data for common themes and coded the data, predominantly by
deductive coding, after careful reading and re-reading of the text. Themes were organized
according to broader clusters, based on the predetermined study objectives and the discus-
sion guide. They discussed the analyses and reached consensus on the interpretation of the
findings, as reported in the results section.

3. Results

3.1. Socio-Demographic Profile of Participants

Ten FGDs were conducted for Zanzibar (n = 58 participants) and 24 FGDs were
conducted for Mainland (n = 266 participants), resulting in a total of 324 female participants.
The FGDs were conducted with on average 6–8 (up to a maximum of 11) participants per
group. The average age of participants was 35.01 ± 11.62 years, predominantly Kiswahili
speaking (n = 322; 98%), and employed (n = 193; 59,6%) with 60,5% (n = 196) reaching at
least a primary level of education. Most participants (n = 277; 85,5%) had children with an
average age of 13.93 ± 10.48 years. Of the participants, 174 (53.7%) had children under the
age of five years. Participants fulfilled various roles pertaining to food in the household,
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including deciding what food should be bought/used (n = 240; 74%), purchased (n = 252;
78%) and prepared (n = 302; 93%), growing food for own household use (n = 212; 65%) and
selling produce for income (n = 158; 48,8%) (Table 2).

3.2. General Understanding of the Proposed FBDG Messages and Images, and Recommendations
for Improvement

In general, the FGD participants in Zanzibar and Mainland understood the core mean-
ing that the FBDG messages and images intended to convey. Participants reported that they
had been exposed to similar messages mostly through radio, television, clinics/hospitals
and schools. These were also the most suggested platforms for distribution of the final
FBDG messages and images.

“We need to use such foods so that we can put our body into a good health and our children
to have strong minds and grow physically and mentally fit.” (Participant 2 ZG2)

Participants reported that the messages and images complemented one another, and
that the community would mostly be able to understand them as well. However, they did
feel that education would be required for improved comprehension of the messages.

“Yes, they will understand when they are exposed to education.” (Participant 6 ZG2)

The messages aimed at school-aged children were not as familiar to participants
and they expressed a need for more education on these messages specifically. During
discussion, participants expressed appreciation for these messages, particularly making the
link between a well-fed child being more receptive to education.

“What I know is that in this message we are supposed to mobilize our children to eat food
that will help build their health and also maintain their mental capability so as to manage
well in their studies.” (Participant 1 ZG3)

The messages and images on water, sanitation and hygiene (WASH) were very well
known and it was clear that these had been widely communicated and distributed through
government education initiatives.

Some suggestions were made to make messages and images more culturally appropri-
ate, comprehensive, and understandable. Suggestions for cultural appropriateness were
made in the Zanzibar context to cover women’s breasts in the breastfeeding image, cover
girl’s legs in the school meal image, and separate men and women in the activity image.
To make the messages and images more comprehensive and understandable, participants
suggested adding specific food products or more examples of a specific food group (e.g.,
different fruits, vegetables and meats). A specific comment was made to label individual
foods in certain images with text. However, when images were discussed, participants
could clearly identify the foods, and since images are intended to stand independently, this
suggestion was not incorporated in the final set of proposed FBGD messages and images.

3.3. Specific Understanding of the Proposed FBDG Messages and Images, and Recommendations
for Improvement

In this section, each FBDG message is stated, and image portrayed, followed by a
description of findings, specific suggestions for change and/or additions and deletions to
the messages and images. Following on, the revised image and message is depicted, as
relevant, Figures 2–19 (copyright permission has been obtained from FAO and the artist
(@Fao/Shân Fisch-er)).
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Original Image 

Figure 2. Everybody, young and old, should enjoy eating a variety of foods from different food
groups every day to stay healthy and strong.

  
Revised Image 1: Mainland Revised Image 1: Zanzibar 

  
Original Image  Revised Image: Mainland and Zanzibar 

Figure 3. Add pulses such as beans, lentils, peas or nuts to your meals every day for good health.
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Original Image Revised Image: Mainland and Zanzibar 

Figure 4. Eat animal source foods, including seafood, meat, milk or eggs every day to stay strong.

  
Original Image Mainland Original Image Zanzibar 

Figure 5. Eat different vegetables, at least three handfuls every day to prevent and reduce risk
of diseases.

 
Revised Image: Mainland and Zanzibar 

Figure 6. Revised message and image 4 for Mainland and Zanzibar: Eat different coloured vegetables
such as tomatoes, onions, carrots, okra and green leafy vegetables every day to prevent and reduce
risk of diseases.
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Original Image Revised Image 

Figure 7. Eat at least two types of fruits every day for better health.

  
Original Image Revised Image 

Figure 8. Eat staples such as cereals, starchy roots, tubers or plantains every day for a strong and
active body.

  
Original Image Revised Image 

Figure 9. Limit your intake of deep fried and highly processed foods that contain fat, sugar and salt
to prevent disease such as high blood pressure, diabetes and heart diseases.
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Figure 10. When pregnant or breastfeeding enjoy a variety of food including animal source foods,
pulses, fruit and vegetables with your meals for your health and the health of your baby.

 
Figure 11. Feed your baby only breast milk for the first 6 months of life and no water, herbs or
porridge, because mother’s milk contains all the food and water your baby needs.

 
Figure 12. From 6 months feed your baby a variety of foods, including animal source foods, pulses,
fruit and vegetables and continue breastfeeding up to 2 years of age and beyond for healthy growth
and development of your baby.
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Figure 13. Encourage school-aged children to eat healthy snacks such as fresh fruit, vegetables and
nuts.

  
Original Image Revised Image 

Figure 14. School-aged children should enjoy breakfast before school to enable them to be productive
and perform well.

  
Original Image Revised Image 

Figure 15. Provide school-aged children with a lunchbox to take to school.
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Original Image Revised Image 

Figure 16. Keep your food, home environment and water safe and clean to prevent diseases.

  
Original Image Revised Image 

Figure 17. Make clean, safe water your drink of choice every day for good health.

 
Figure 18. Avoid drinking alcohol and tobacco use to prevent and reduce risk of diseases.
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Original Image Revised Image 

Figure 19. Be physically active every day to stay strong and keep a healthy weight.

The message and image elicited good understanding from participants. The image
supported understanding of the word “variety”, including that the food is “nutritious”,
“healthy”, “balanced “/” mixed foods” and “good food”. In some instances, participants
responded that not all members of the public will be able to understand and implement the
message and image, due to poverty and the resultant inability to purchase some products.

“Due to high levels of poverty in the villages, some members of the public will not understand
this picture . . . ” (Participant 6 MM2)

Suggestions were made that the fluid in the image should be changed from juice to
tea. The researchers suggested that water should be depicted in the glass to correspond
with and enhance message and image 13. Since green leavy vegetables are commonly
consumed, the green beans were removed and replaced with spinach. A recommendation
was made from Mainland participants to replace the rice on the plate with ugali (stiff,
cooked porridge) since ugali is considered the most consumed staple food in the country.
Zanzibar participants, however, could relate to the rice on the plate. In addition, Zanzibar
also favoured small fish (sardines) to the boiled egg.

The message and image were well understood, and no changes were suggested. Some
discussion about beans causing ulcers occurred. This misinformation was apparently
received as advice from doctors at hospitals and may be linked to the suggestion to
avoid these foods in the case of irritable bowel syndrome (IBS). Since FBDG are aimed
at the healthy population, this message was not altered to incorporate this specialised
dietary advice.

A review of the term “nuts” in the Kiswahili message was suggested since there
seemed to be ambiguity around the term. Some participants interpreted it as cashew
nuts, and the image also depicted it. Most participants deemed cashew nuts as difficult to
access or expensive. The image of cashew nuts was therefore removed, and since there is a
wide variety of different pulses available in the country, more varieties were added to the
revised image.

The message and image were well understood, and reference was made to “body
building foods”. Animal source foodsi n Zanzibar mainly comprise seafood, whereas on
the Mainland it is freshwater fish from the lakes and other animals. Participants from the
Mainland could therefore not relate to the regular consumption of seafood, specifically
octopus. A recommendation was made by Mainland FGDs to add red meat to the image.
The image was changed to portray a wider variety of products (freshwater fish, octopus,
red meat on a skewer as well as cooked chicken).

Indigenous foods, such as local insects, were recommended in a few instances in the
Mainland FGDs. However, it is important to note that insects are generally region specific
and would therefore require such consideration when included in education.
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This message and the image were well received but elicited a lot of debate. The
wording of “handfuls” was not well understood. Other methods of showing portion size
were therefore suggested, such as “spoonfuls” made by Mainland FGDs or “bowls”. It was
also suggested that frequency (“three times a day” and “included in three meals a day”) or
listing the different types of vegetables by name.

There was a recommendation from Zanzibar to include okra in the image. Mainland
suggested that green leafy vegetables, such as sweet potato leaves, cassava leaves and
spinach should be included in the image as well.

The message was well understood, and no changes were suggested. Both Zanzibar
and Mainland participants suggested adding more fruit such as pineapples, pawpaw,
mangoes and avocados to the image. In Mainland, oranges were deemed difficult to access,
so the suggestion was made to remove this fruit from the image.

In some instances, the message and image were incorrectly interpreted as “a variety of
food”. Ugali is the most consumed staple on Mainland, and it was suggested to be depicted
clearly in the image. Most participants could not identify the sweet potatoes in the image,
and therefore, a variety of tubers were suggested for inclusion in the image. “Chapati” (a
thin pancake of unleavened whole-meal bread cooked on a griddle) was removed from the
original image to create space for the tubers.

The message and image were well understood; however, the need for education on the
specific diseases mentioned were expressed. There was a general understanding that these
foods are found in supermarkets and should be avoided. There was a recommendation to
add biscuits, more hard-boiled sweets, and sugar sweetened drinks to the image.

Maternal, Infant and Young Child Feeding (MIYCF) messages and images.

The MIYCF messages were introduced with the following pre-amble statement: The
first thousand days of a child’s life starts in pregnancy and continues until two years of
age. This is a very important time to ensure a child grows well on food, love and care and
becomes a productive adult.

There are three messages and images suggested for the MIYCF period.
The MIYCF messages were already in use and well understood and communicated

widely, and no further testing was conducted for understanding of the messages. Sug-
gested changes to the images were related to religious aspects of covering of pregnant and
breastfeeding women’s faces and bodies for Zanzibar specifically. These changes were
incorporated in the final set of images for Zanzibar (please see Section 3.3).

The message and image were well understood. However, in discussion of this message,
some issues were raised in reference to available funds to afford healthy snacks. The
suggestions made for changes to an accompanying image were as follows:

� Image with children around a table depicting peanuts and vegetables;
� A child in school uniform being handed the suggested snacks by an elder or father;
� A child standing next to the suggested snacks.

Since the image was already in the format of the latter suggestion, no further changes
were made to this image.

A few participants raised concerns about the availability of money to buy healthy food
in general, but also in reference to the message on supplying breakfast to children before
school. It was mentioned that preparing breakfast is taxing on caregivers and that parents
would need motivation to follow this message. This is due to limited time availability in
the mornings.

Participants required clarity on what the woman was cooking in the image; therefore,
the consistency of the porridge was changed to portray a “grittier” texture in the revised
image. Another suggestion for change to the image included a mother providing tea and
chapati to her children. It was also recommended that fruit be added to the image.

In Zanzibar, participants requested that the head and body of the women cooking
should be covered. These changes were incorporated in the final set of images for Zanzibar
(please see Section 3.3).
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This message was generally not well understood by Mainland FGDs. Participants
associated ‘school-age’ with younger children up to primary school rather than children
of all ages attending school. It was felt that implementation would be difficult because
most parents leave home early to go to work, but mostly because packing a lunchbox for
children was unfamiliar as they receive porridge at school through the school nutrition
programme. This was considered a better approach to reducing inequality and avoiding
stigmatizing children whose parents may not be able to afford to pack a lunchbox.

“The message should insist on lunch at school to avoid inequality at school which can
create problems for the poor children.” (Participant 1 MD2)

Children are not encouraged to bring lunch to school by teachers, and parents were
uncertain that children would be able to take care of packed lunches. Participants were
especially worried that giving their children packed food will lead to fights/bullying at
school. Participants also discouraged giving money to buy food at school/tuck-shop.

“I would draw a picture showing all the children having lunch at school and not packed
lunch which may create conflicts.” (Participant 3MI1)

Suggestions for changes to the image included:

� A parent provides a child with a safe storage container containing food for school;
� A child washing hands with a lunchbox depicted in close proximity;
� Add a school building to the background;
� Add a tap for washing hands;
� Add a shared plate so that it represents a school feeding scheme.

A combination of porridge, depicting the school nutrition programme and shared
lunchboxes were included in the revised image.

The message was well understood, but the image stimulated a lot of debate. The
discussions were related to the man in the picture washing dishes. It was interpreted that if
a man is washing the dishes/utensils, then he is not working and earning an income for the
household. It was suggested that the man should be replaced by a woman, although some
participants felt that the man could be depicted. Another suggestion was the inclusion of a
pile of clean dishes in the image.

“It will not be understood because men do not work in the kitchen. The woman should be
in the picture instead and more food should be included.” (Participant 6 MI1)

Participants also felt that the image looked too modern and proposed that it should
show a typical Tanzanian environment including the inside and outside of the house where
both men and women should be engaging in cleaning activities. Other suggested changes
included depicting clean water, safely stored food, and sweeping of the floor.

“The picture should show a clean house, with a clean kitchen, and the hair of the cook
must be covered, and the other picture should show a house in a dirty environment and
food covered with flies, for comparison.” (Participant 3 MI1)

As all the other FBDG images feature women (e.g., preparing and cooking food), the
research team felt that this was the most appropriate image to include a man sharing the
workload of domestic tasks. The image was therefore reworked to show a man and a young
boy collecting water from an outside tap.

This message was well understood, but the focus was rather on the hygiene aspect of
clean water rather than making it the drink of choice daily. The message therefore needs
to be accompanied with education on increasing intake of clean, safe water. A suggestion
was made to indicate water boiling on a stove or water being purified, and/or a bucket
showing that the water is clean/has been purified. In the revised image, activities around
water collection and purification were portrayed. The man drinking bottled water was also
replaced by a woman drinking water from a glass.

Participants articulated the meaning of both the message and the image very well.
They commented that the image complemented the message well. A concern was raised
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that the government allows the trade in alcohol and cigarettes, hinting that the government
and the proposed FBDG message are saying the opposite, which are two conflicting policy
positions of government (health and trade policy).

Participants proposed there should be a person affected by the consumption of alcohol
and cigarettes depicted in the image. The researchers discussed this suggestion and felt
that the image should support the word “avoid” and should reflect a positive action of
saying “no” to these products. No further changes were therefore made to the image.

This message was well understood, but quite a few suggestions were made to im-
prove the acceptability of the image, including to show different kinds of activities, e.g.,
agriculture/gardening, a woman carrying water, skipping rope, a game such as “nage”
(ball game) and swimming. Another suggestion was made to separate men and women
while doing any activity and to cover women’s legs and arms, particularly by Zanzibar
participants. In some of the Mainland FGDs, there was discomfort with women and the
elderly engaging in physical activity. Therefore, this message should be accompanied by
education about the benefits of physical activity for all age groups.

3.4. Final Considerations

Suggestions for changes to the proposed FBDG messages and images were incorpo-
rated as far as feasible.

During a pre-final online workshop in early 2021 between the researchers, TWG and
FAO, the representatives from Zanzibar requested that all the applicable images be tweaked
to portray Muslim dress specifications. It was eventually decided to prepare a separate
set of images for Mainland and Zanzibar with the distinction of Muslim dress for all the
images intended for Zanzibar.

The research team suggested that Message 1 (Everybody, young and old, should enjoy
eating a variety of foods from different food groups every day to stay healthy and strong)
can be used as an over-arching message for the FBDG messages, and Image 1 could be
retained to depict a planetary healthy plate for Tanzania.

These suggestions were put forward to the TWG from Mainland and Zanzibar for
their final consideration.

4. Discussion

This research study aimed to determine the understanding, acceptability, and fea-
sibility of proposed FBDG messages and images amongst consumers in Tanzania. The
importance of nutrition throughout the life cycle [28,29] combined with the value of fo-
cussing on food as the single strongest lever to optimize human health and environmental
sustainability [30], inspired the researchers and the TWG to adopt a lifecycle approach with
a focus on sustainable eating in the development of the proposed messages and images for
the food-based dietary guidelines of the country.

It was evident from the findings of this study that in general, participants understood
the meaning of the proposed FBDG messages and found them to be feasible, bearing
in mind that a large proportion of the population live in poverty [9]. Furthermore, the
images accompanying the messages were mostly well received and regarded as acceptable.
Participants made practical suggestions for improved applicability and understanding,
which was incorporated in as far as feasible to the final proposed set of FBDG messages
and images for Tanzania. Since the images will be copied, sometimes in black and white,
the graphic designer was mindful of the amount of detail that could be changed or added
to certain images. Too much detail could distort the images when copies are made, and the
focus of the image could be lost.

Although participants displayed some knowledge of dietary concepts, misinformation
and lack of information on some aspects of nutrition were evident. In particular, the
message on staple foods (Message 6: Eat staples such as cereals, starchy roots, tubers or
plantains every day for a strong and active body.) was interpreted as “a variety of food”
by some participants. This could be due to a diet based on staple foods and prevailing
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poor dietary diversity in the country [22]. These finding are consistent with widespread
financial constraints, poor household food security and low socio-economic status in many
Sub-Saharan countries, despite some degree of economic growth, and political and social
transition [34]. The COVID-19 pandemic is expected to exacerbate undernutrition and food
insecurity due to, among other factors, the vulnerability and weaknesses of already fragile
food—and strained healthcare systems. Inequities in food and health systems worsen
inequalities in nutrition outcomes that, in turn, can lead to more inequity, fuelling a vicious
cycle [34]. It is therefore more important now than ever to scale-up efforts to support and
educate the public about healthy and sustainable diets. In the context of the current study,
the overarching message (Everybody, young and old, should enjoy eating a variety of
foods from different food groups every day to stay healthy and strong) should be widely
communicated and promoted, to ensure understanding of the staple message and image
in particular.

An encouraging finding is that participants realised the need and expressed a desire
for nutrition education to accompany the dissemination of the FBDG messages and images.
It has been shown that social and behaviour change communication can effectively improve
nutrition knowledge [35]. This could include interpersonal (counselling, education support
groups), mass media (television, community radio, printed media, social and/or mobile
technology) and community mobilization efforts (health days, campaigns) and corresponds
with the suggestions made by participants for dissemination efforts.

Most studies on healthy diets and sustainable food production agree that a diet rich
in plant-based foods with fewer animal source foods is good for human health and the
environment [30]. A planetary healthy plate should consist of half a plate of vegetables
and fruits and the other half should contain whole grains, plant protein sources, unsatu-
rated plant oils, and (optionally) small amounts of animal protein sources. However, it is
recognised that some populations depend on growing crops and raising livestock [30]. In
addition, many populations suffer from high burdens of undernutrition and struggle to
meet micronutrient needs from plant source foods alone. Evidence suggests that infants
and young children also need animal source foods to grow and develop. Given these con-
siderations, the role of animal source foods in people’s diets must be carefully considered
in each context alongside local and regional realities [30]. It was therefore recommended
that the “planetary healthy plate” image, field tested with Message 1, could be retained to
convey information on sustainable eating to consumers in Tanzania.

According to a global review of FBDGs from 90 countries, the food groups most
adhered to were the starchy staples (e.g., rice and potatoes) and fruit and vegetables [36].
Adequate intakes of fruit and vegetables are associated with a reduced risk of chronic
diseases and body weight management. The WHO and FAO recommend that adults
consume at least five servings of fruits and vegetables per day excluding starchy vegetables.
Regardless of the evidence showing protective effects of fruits and vegetables, intakes are
still inadequate in many countries, especially LMICs. For this reason, public health efforts
and improved strategies, notably well-planned and behaviour-focused nutrition education
intervention to promote fruit and vegetable intake, are critical [37]. Differences in names
and cooking methods for certain foods on the Mainland and in Zanzibar, particularly for
vegetables, made wording of the message challenging. For example, in Zanzibar, vegetables
such as carrots, onions and tomatoes are referred to as spices. After much deliberation
in the TWG, the vegetable message and image were finalized as follows: “Eat different
coloured vegetables like tomatoes, onions, carrots, okra and green leafy vegetables every
day to prevent and reduce risk of diseases”. The images were adapted to depict the most
consumed, culturally acceptable and available products.

From the eight countries in Africa with published FBDGs (Benin, Kenya, Namibia,
Nigeria, Seychelles, Sierra Leone, South Africa and Zambia), South Africa [27] and Zambia
have a set of Paediatric FBDGs, and the Seychelles revised 2020 version has a section on
IYCF. It was therefore deemed imperative that the FBDGs and images for Tanzania should
include messages and visual illustrations to portray the importance of optimal nutrition
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during the first 1000 days of life [28,29]. According to the Tanzanian National Nutrition
Survey (2018), 96.6% of children 0–23 months were ever breastfed and almost 58% of
infants younger than six months were exclusively breastfed. This is an improvement from
2014 (41.1%). In Zanzibar, a significant increase in exclusive breastfeeding was observed
between 2014 and 2018 (19.7% to 30.0%). Lower levels of exclusive breastfeeding on the
Island are due, among other reasons, to religious practices at birth (e.g., smearing honey
in the newborn’s mouth and giving water). At national level, it was reported that 86.8%
of children aged 6 to 8 months were timeously introduced to complementary food, but
dietary diversity remains sub-optimal [13]. A study by Mgongo et al. (2014) [38] revealed
that although mothers understood the concept of exclusive breastfeeding and were positive
about the practice, there were many barriers that mothers faced. Among the barriers were
poor support and conflicting advice from influential people, including mothers-in-law,
friends and healthcare workers. Returning to work and the pressures of earning an income
was also highlighted as a barrier. Similar findings have been reported elsewhere on the
continent, notably East-Africa (Tanzania, Ethiopia, Mozambique and Kenya) [39] and South
Africa [40]. The Tanzanian government has invested in nutrition education at primary
health care level, and it was clear from the pilot testing of the FBDG messages that IYCF
messages have been widely communicated. These activities as well as more support for
working mothers, should be strengthened and continued to further improve IYCF practices
in the country.

Eating breakfast is recommended due to its association with improved macro- and
micronutrient intakes, BMI and lifestyle. Breakfast is also widely promoted, particularly
for school-aged children and adolescents, to improve cognitive function and academic
performance [41]. School nutrition programmes aim to address short-term hunger and
nutrient deficiencies, improve school attendance and performance, and support local
agriculture and the economy [42]. School nutrition programmes further provide benefits for
the physical, mental, and psychosocial development of school-age children and adolescents,
particularly in LMICs [43]. In the current study, the proposed FBDG messages and images
aimed at school-aged children elicited a lot of debate. Barriers that were mentioned to
implementation of these messages included time constraints for parents to prepare breakfast
and lunch packets/boxes, poverty, fear of bullying of children who take food to school
and the fact that public schools in Tanzania have a nutrition programme in place. In the
light of challenges worsened by the COVID-19 pandemic, governments have in some cases
been forced to reduce social support, such as school nutrition programmes [34]. The most
vulnerable and marginalised individuals and groups often rely on these support initiatives
and there is a real risk that, as nations try to recover from the pandemic, the gains that
were made pre-COVID in reducing hunger and malnutrition may be lost [34]. For these
reasons, the promotion of eating breakfast and taking a lunchbox to school, if possible,
remain important, as well as provision of school meals, particularly in LMICs.

Limitations

Differences in names and cooking methods for certain foods on the Mainland and
in Zanzibar made wording of the message and images challenging. Cultural differences,
especially in clothing and dressing also made it difficult to have one representative image
for a concept for the Republic of Tanzania (Mainland and Zanzibar). This was resolved
by the final decision between the research team, TWG and FAO to prepare separate sets
of FBDG messages and images with a few distinct differences in clothing/dressing and
certain foods.

5. Conclusions and Recommendations

The proposed FBDGs messages and visual illustrations for Tanzania have been field-
tested for understanding, acceptability and feasibility. The study results indicate a general
awareness of the messages, but some rewording of certain messages and editing of certain
images were suggested to facilitate the comprehension of the message and image. The
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TWG for Zanzibar FBDGs and Mainland FBDGs incorporated the messages and images in
the respective FBDGs Technical Manuals that were compiled in the last quarter of 2021 and
are due to be launched in 2022. It is recommended that the field-tested FBDG messages and
images with the incorporated suggested changes be adopted to form part of the national
nutrition education efforts by the Tanzanian government.

Once adopted, the FBDGs messages and images should be used to educate vari-
ous stakeholders, including parents, caregivers, healthcare providers and educators on
appropriate nutritional practices for children and adults. The messages can be used to
guide implementation of nutrition education to promote healthy diets while simultane-
ously addressing the abundance of misinformation on food and nutrition. The use of
FBDGs can ensure consistent messages to support the healthy growth and development of
young children in Tanzania as well as general nutritional well-being of adult consumers in
the country.

It is also strongly recommended that FBDGs should be applied more broadly and not
just within food and nutrition education programmes. Experts propose a food-systems
approach whereby FBDGs should be incorporated into programmes, policies and other
publications of national and sub-national departments in sectors such as agriculture, social
development and safety and security in order to contribute to the achievement of sustain-
able healthy diets. Once implemented, the use and impact of the FBDGs messages should
be monitored and evaluated [44].
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Abstract: The purpose of this study was to investigate and describe the nutritional status, dietary
intake and dietary diversity of waste pickers in South Africa, a socioeconomically vulnerable group
who makes a significant contribution to planetary health through salvaging recyclable material from
dumpsites. Participants were weighed and measured to calculate body mass index (BMI). Dietary
intake was recorded using a standardised multipass 24 h recall. Individual dietary diversity scores
were derived from the dietary recall data. Data were collected from nine purposefully selected landfill
sites located in six rural towns and three cities in four of the nine provinces in South Africa, providing
nutritional status information on 386 participants and dietary intake on 358 participants after data
cleaning and coding. The mean BMI of the study sample was 23.22 kg/m2. Underweight was more
prevalent among males (22.52%) whilst 56.1% of the females were overweight or obese. The average
individual dietary diversity score was 2.46, with 50% scoring 2 or less. Dietary intake patterns
were characterised as monotonous, starch-based and lacking vegetables and fruits. The nutritional
status, dietary intake and dietary diversity of waste pickers reflect their precarious economic status,
highlighting the need for health, social and economic policies to improve access and affordability of
nutritious food.

Keywords: waste pickers; nutritional status; dietary intake; dietary diversity; South Africa

1. Introduction

Nutrition is a critical component of health and development, with adequate nutrition
aiding the prevention of malnutrition in all its forms, improving productivity and creating
opportunities to gradually break the cycles of hunger and poverty.

South Africa is an upper-middle-income country with a culturally diverse popula-
tion estimated at 59.6 million people [1]. Social, health and economic disparities remain
and are aggravated by persistent high poverty, entrenched structural inequality and un-
employment [2–4]. The country is experiencing rapid epidemiological transition, with
noncommunicable diseases (NCDs) increasing to be the major cause of death, with an
estimated 269,000 NCD related deaths annually [5]. This increase as well as the substan-
tial higher burden is particularly noted among lower socioeconomic groups and obese
persons [6–8].

The nutrition situation in South Africa is complex and typical of a country in nutrition
transition. Undernutrition, notably stunting and micronutrient deficiencies, coexist with
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a rising incidence of overweight and obesity and the associated consequences such as
NCDs [9]. The South African food system is highly commercialised with the majority
of households purchasing all their food. The food system is furthermore characterised
by cultural and socioeconomic diversity and high levels of income inequality, rendering
vulnerable population groups at risk of food insecurity and hunger [10].

The percentage of the population that experienced hunger decreased from 29.3% in
2002 to 11.3% in 2018 and the percentage of people with limited general access to food
decreased from 29.1% to 23.8% from 2010 to 2018 [10]. However, the COVID-19 pandemic
foregrounded the failures of the food system to provide sufficient, healthy, nutritious food
and to serve the most vulnerable people in South Africa, potentially reversing progress
achieved in the reduction of hunger of the past two decades. The National Income Dy-
namics Survey, Coronavirus Rapid Mobile Survey (NIDS-CRAM), a monthly nationally
representative panel survey conducted since May 2020, indicated immediate adverse effects
on employment and food security and widening inequality. Between March and June 2020,
40% of the NIDS-CRAM sample reported the loss of employment as a result of COVID-19
and 22% of adults and 15% of children were reported to have gone to bed hungry [11,12].

Waste is an unavoidable byproduct of human activities and if accumulated in large
quantities, it can lead to degradation of the environment, natural resources and health
problems [13]. It is estimated that South Africa generated approximately 54.2 million tons
of waste in 2017, of which an estimated 20.7 million tons were recycled. In addition, South
Africa produces approximately 31 million tons of food annually, of which an estimated
10 million tons (34.3%) is lost to waste [14].

The commercialisation of waste management, coupled with an increase in recycling
practices and unabated unemployment resulted in the survivalist activity of informal waste
picking by the poorest and marginalised on landfill sites [15,16]. Their diversification of
livelihood is an important strategy towards poverty alleviation. Waste pickers collect,
sort, recycle, repurpose and/or sell materials thrown away by others; salvaging and
revaluing waste through the recycling value chain [17]. While some rummage in search
of necessities, others collect and sell recyclables to middlemen or businesses or work in
recycling warehouses or plants owned by their cooperatives or associations [15,18]. In
South Africa, there are an estimated 60,000 to 90,000 informal waste pickers operating at
different levels [18].

These informal waste pickers operate at the lowest level in the hierarchy of entities that
collect and dispose of waste, including municipal waste collection services and recycling
structures. Yet they significantly contribute to the economy in general and the recycling
economy in particular [19]. Nationally, it is estimated that waste pickers save municipalities
up to R750 million per year by collecting waste at no cost and saving landfill space [20].
While waste pickers are typically scorned and treated as a nuisance, their valuable contribu-
tion towards waste management and recycling industries are increasingly being recognised
and valued by the South African government and stakeholders in the waste industry; with
several attempts to integrate waste pickers into formal waste and recycling structures [19].
Their contribution to the economy is in stark contrast to the meagre, and extremely vari-
able, mean financial benefit from informal waste picking trade activities of R451.90 (less
than 30 USD) per week in a case study by Schenck et al. in 2018 [21]. Considering that
each waste picker in the above case study had a mean of four financial dependents, their
household income would seldom exceed the poverty line of R1 268 (82 USD) per person
per month [22].

Waste pickers were particularly hard hit by the initial national lockdown regulations
following the outbreak of COVID-19, demonstrating their vulnerability to socioeconomic
factors. As an informal sector, waste picking was not regarded as an essential service
and waste pickers were dismissed for the role they play in the waste sector, resulting
in income loss, hunger and reliance on food relief efforts. Reports regarding a lack of
consultation and communication with stakeholders demonstrate how the impact of the
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pandemic extended beyond the immediate risk of infection to further adverse effects related
to policy decisions [23].

Although it has been documented that waste pickers obtain food through their activi-
ties, the exact contribution of their “findings” to their dietary intake is difficult to quantify,
and largely unknown. No scientifically analysed information is available on the nutritional
status and dietary intake of waste pickers in South Africa. The objectives of the study were
to (1) assess the nutritional status of people who make a living of informal waste picking
from landfill sites, (2) to assess the dietary intake of waster pickers, and (3) to assess the
dietary diversity of waste pickers.

2. Materials and Methods

This study on the nutritional status, dietary intake and dietary diversity of waste
pickers on landfill sites in South Africa, collected quantitative cross-sectional data from
nine purposefully selected landfill sites (in six rural towns and three cities and representing
both outsourced and municipally managed landfill sites) in four of the nine provinces in
South Africa in 2015.

Trained fieldworkers, proficient in the languages spoken on the respective landfill
sites, collected socioeconomic data using a questionnaire with quantitative and open-ended
explanatory, qualitative questions where more information was required. Dietary intake
was recorded by the trained field workers, using a standardised 24 h recall record form
and a standardised dietary intake toolkit to assist with quantification [24]. Where possible,
interview days were selected to ensure that 24 h recalls represented week and weekend
days proportionally. Measurements of weight and height were obtained by one researcher,
to limit interobserver variability. Bodyweight was recorded to the nearest 0.1 kg (A&D
Personal Precision Scale, Tokyo, Japan) and height to the nearest 1mm (using a portable
stadiometer), applying standardised methodology and were used to calculate body mass
index (BMI) according to World Health Organization (WHO) criteria [25].

All waste pickers present on the landfill site on the day of data collection who were
willing to participate were interviewed. A total of 409 adult waste pickers were interviewed
and missing values were recorded for some participants. Discrepancies between numbers
of waste pickers with dietary intake, anthropometric measurements and general sociode-
mographic information are the result of waste pickers’ choice not to continue due to time
constraints when new trucks with fresh waste arrived. No missing values were recorded
for the two smallest landfill sites. Statistical analyses of selected variables in each data
set revealed no systematic bias for those participants with missing values (independent
t-test all p-values were ≥0.05; paired sample t-test after replacing missing values with
series mean for continuous variables could not be performed as the standard error of the
difference was 0) See Table S1. Subsequently, information on all participants was included
in the analyses using a pairwise exclusion analysis by analysis when applicable.

The study was approved by the Senate Research Ethics Committee of the University of
the Western Cape (reference number 15/4/24). After receiving information on the process
and purpose of the research, participants completed written consent to confirm voluntary
participation. Illiterate participants gave verbal consent in the presence of a third person
as a witness. Consent forms and information sheets were translated in the most spoken
languages and explained in the language best understood. Participants were compensated
for their involvement in the form of food worth 1 USD, following the interviews and
anthropometric measurements. Questionnaires and data collection forms were anonymised
and identified by a code for data analysis purposes. All information acquired was stored
securely. Hard copies were stored in a sealed box in a locked cabinet and electronic data
was stored on a password-protected computer.
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Data Analysis

Anonymised data, recorded in Microsoft Excel 2016, was exported and analysed in
IBM SPSS Statistics 25, 2017 for descriptive analysis. Pairwise exclusion was performed
and cases were excluded if the variables under investigation were missing.

Anthropometric data was recoded and analysed according to BMI categories. The
anthropometric status of male and female waste pickers was compared to the findings
of the South African Demographic Health Survey (SADHS) of 2016 reported in their key
findings report [26]. The 2016 SADHS used a stratified, two-stage sampling design to
provide estimates that were representative of national, provincial and locality type (urban
and nonurban areas) and included a sample of 11,083 households. Both studies used the
same BMI categories for underweight, overweight and obesity and excluded pregnant
women and women who have given birth in the last two months.

The dietary intake data collection was done according to the Centre of Excellence
in Food Security Manual on Dietary intake assessment—24 h recall [24]. Quantified 24 h
dietary recall data were coded and converted to nutrient intakes using the electronic South
African Medical Research Council Food Composition Database. Acceptable macronutrient
distribution ranges (AMDR) were used to assess macronutrient intake of participants [27].
Accordingly, the AMDR for carbohydrates is 45–65% of energy, for protein it is 10–35% of
energy and for fat it is 20–35% of energy.

Micronutrient intake of participants were compared to the dietary reference intake
(DRI) values for men and women aged ≥ 19 years [28]. The estimated average requirements
(EARs) according to gender and age groups were applied, when established, and adequate
intakes (AIs) when EARs were not established.

Dietary adequacy was determined through individual dietary diversity scores. The
24 h recall data was cleaned and coded according to each of sixteen food groups, namely:
cereals; white roots and tubers; vitamin A-rich vegetables and tubers; dark green leafy
vegetables; other vegetables; vitamin A-rich fruits; other fruits; organ meat; flesh meats;
eggs; fish and seafood; legumes, nuts and seeds; milk and milk products; oils and fats;
sweets; and spices, condiments and beverages. A dietary diversity score was calculated
by summing the number of nine aggregated food groups (starchy staples; dark green
leafy vegetables; vitamin A-rich fruits and vegetables; other fruits and vegetables; organ
meat; meat and fish; eggs; legumes, nuts and seeds; and milk and milk products) from
which foods had been consumed, with a potential score range of 0 to 9 [29]. Only foods
consumed in quantities above 1 tablespoon (15 g) were included and each group was only
counted once.

3. Results

3.1. Sociodemographic Characteristics

The majority (234) of the 409 participants were male, with six of the sites being male
dominated, one site allowed only male waste pickers and the remaining two sites had
predominantly female waste pickers. While some of the participants did not know their
age, the mean age of the 88.3% of the respondents who knew their age was 39 years.
Female participants were on average 5 years older than their male counterparts. The
majority (82.1%) of the study participants were black Africans and the remainder was of
mixed ancestry (Coloured South Africans). A small proportion (7.9%) of the participants
completed secondary education and none had any tertiary education. The income of waste
pickers varied greatly depending on the types of waste delivered to landfill sites. This is
described elsewhere [30,31]

3.2. Nutritional Status

Of the 409 participants, anthropometric measurements were taken for 386 individuals.
The mean BMI of males and females were 20.9 ± 2.9 kg/m2 and 26.4 ± 6.3 kg/m2 respec-
tively, with most males (74.9%) having a normal BMI, compared to 42.4% of the females.
While underweight was more prevalent among males (16.4%) than females (6.7%) (see
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Table S2), 50.9% of the females were overweight or obese compared to 8.7% of the males
(Table 1).

Table 1. Comparison of BMI of waste pickers with 2016 SADHS* findings.

Sex

Underweight Overweight/Obese

Severely
Thin ≤17

Mildly Thin
(>17<18.5)

Total Thin
(≤18.5)

Total
Overweight

(≥25)

Overweight
(>25<30)

Obese (≥30)

Waste pickers
2015/16

(Chi-square
p < 0.001)

Male
(n = 110) 10 (4.6%) 26 (11.9%) 36 (16.5%) 19 (8.7%) 16 (7.3%) 3 (1.4%)

Female
(n = 190) 3 (1.8%) 8 (4.8%) 11 (6.7%) 84 (50.9%) 38 (23.0%) 46 (27.9%)

TOTAL
(n = 300) 13 (3.4%) 34 (8.9%) 47 (12.2%) 103 (26.9%) 54 (14.1%) 49 (12.8%)

SADHS 2016 *

Lowest wealth
quantile # Male

2.9% 7.0% 9.9% 17.4% 14.1% 3.3%

Total 2.1% 7.4% 9.5% 31.3% 20.3% 11.0%

Lowest wealth
quantile # Female

0.6% 2.4% 3.0% 57.3% 27.8% 29.5%

Total 0.5% 2.1% 2.6% 67.7% 26.6% 41.0%

* South African Demographic and Health Survey, 2016 [26]. # The wealth quantile was based on a wealth index
that scores households on the number and kinds of consumer goods owned using principal component analyses.
Lowest wealth quantile represents 20% of SADHS 2016 [26] population that has fewest assets including those of
lowest value.

3.3. Dietary Intake
3.3.1. Energy Intake

The mean daily energy intake, further described in Table 2, was 5664.1 kJ for female
participants and 7408.3 kJ for males. These intakes were below the DRI and met 75% and
80% of the daily requirements respectively. The daily energy intake reported by participants
varied from 110.4 kJ to 26,147 kJ.

3.3.2. Macronutrient Intake and Distribution

The proportional adequacy of macronutrient and fibre intake is summarised in Table 2.
The mean carbohydrate intake was 248.6 g/day for males and 210.6 g/day for females,
contributing 191% and 162% of the minimum recommended intake respectively. The
mean carbohydrate intake of the majority (51.6%) of participants contributed more than
65% of the total daily energy intake. A higher percentage of women (63.2%) consumed
carbohydrates at levels above the acceptable macronutrient distribution range (AMDR),
compared to 42.7% of men. Overall, the daily carbohydrate intake varied from 6.0 g to
961.9 g per participant. Carbohydrates were mostly consumed as foods from the cereal and
white roots and tubers groups, while 69.5% of the participants also consumed foods from
the sweets group (Tables S4 and S5) which includes sugar, sugar-sweetened beverages,
sweetened fruit juice and sugary foods such as candies, cookies and cake. The mean intake
of added sugar was 40.7 g overall and 44.1 g and 36.0 g for males and females respectively
with 42.2% consuming more than 25 g per day. More men (26.9%) had an excessive intake
of added sugar compared to women (15.3%). Overall, 38.5% of the participants consumed
sugar-sweetened beverages, with intake ranging from 2 to 7 L per person amongst those
individuals, while only 0.6% consumed fruit juice. A small proportion of the participants
(7.2%) reported having consumed alcohol in the recall period, which contributed to their
total carbohydrate intake.
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Table 2. Mean intakes of energy, macronutrients, added sugar and total fibre.

Gender Energy (kJ) Total Protein (g) Total Fat (g)
Total Carbohydrate

(g)
Added

Sugar (g)
Total Fibre

(g)

Male
(n = 205)

Mean 7408.3 61.6 44.85 248.5 44.1 17.7

SD 4651.8 39.8 38.8 155.5 63.9 12.6

Median 6809.1 54.6 34.2 233.9 24.0 15.8

Min 110.4 0.18 0 6.0 0 0

Max 26,147.0 203.8 225.6 961.9 445.8 92.3

Female
(n = 153)

Mean 5664.1 43.5 33.8 210.6 36.0 16.4

SD 3583.8 28.8 29.7 132.4 52.3 12.0

Median 4917.2 39.12 27.2 184.0 18.0 13.0

Min 213.6 0 0 10.4 0 0

Max 23,637.1 154.0 165.0 707.1 330.0 67.0

Total
(n = 358)

Mean 6662.9 53.8 40.0 232.3 40.7 17.2

SD 4310.5 36.6 35.5 147.1 59.3 12.3

Median 6017.2 46.5 29.2 208.9 20.4 14.7

Min 110.4 0 0 6.0 0 0

Max 26,147.0 203.8 225.6 961.9 445.8 92.3

Proportional adequacy Total protein * Total fat * Total Carbohydrate * Fibre *

Inadequate (%) 23.4 50.0 1.0 100

Adequate (%) 76.0 36.6 47.5 0

Excessive (%) 0.6 13.4 51.6 0

* Compared to acceptable macronutrient distribution ranges for adults [27].

The mean total protein intake for women was 43.5 g/day and met 93% of the DRI
protein requirement. In addition, the mean total protein intake for men met 109% of the
requirement, at 61.5 g/day. However, 23.5% of the participants reported protein intake
below the AMDR (Table 2). The total daily protein consumption varied from 0g to 203.8 g
per participant for the recalled day. Overall, 61.5% of the participants consumed flesh meat
during the 24 h recall period, 8% consumed fish or seafood, 5.5% consumed legumes, seeds
and nuts and 4.4% consumed organ meats. Processed meats were consumed by 14.4% of
the participants (Table S6).

Very few (16%) of the participants reported fat intake at levels exceeding the recom-
mended macronutrient distribution and half of the study sample (50%) consumed fat at
levels below the AMDR. Fat intake per person varied from 0 g to 225.6 g for the 24 h recall.

Only half (50%) of the participants consumed oils and fats, used for cooking, during
the reporting period. Amongst the 13% of the study sample with an excessive fat intake, this
was attributed to the consumption of foods with high fat content, including fried chicken,
vetkoek, chicken feet, Russian sausages (the processed meat product), maas (fermented
dairy product), peanut butter, beef with fat and processed beef patties.

3.3.3. Micronutrient Intake

The mean intake of micronutrients was mostly above 80% of the DRI for both male
and female participants, as summarised in Table 3. However, the intake of calcium, vitamin
E and pantothenic acid was below 80% of the DRI; and very low (below 30% of DRI) for
potassium, vitamin C and vitamin D. The DRI for iron in females varies according to age,
due to increased iron needs during childbearing years. The intake for all females were
analysed collectively and not according to their age, but the mean iron intake for women
was above the recommended intake for all age groups. The DRIs for biotin was not met for
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females and males, but the mean intake level of these micronutrients was above 80% of
the DRI.

Table 3. Summary of micronutrient consumption, compared with recommended intake.

Males (n = 205) Females (n = 153)

DRI * Mean % of DRI DRI * Mean % of DRI

Calcium (mg) 800 286.88 35.9 800 257.52 32.2

Iron (mg) 6 14.35 239.2 5–8.1 11.85 148.1–237.0

Magnesium (mg) 330–350 272.52 77.9–82.6 255–265 210.51 79.4–82.6

Phosphorus (mg) 580 842.39 145.2 580 598.21 103.1

Potassium (mg) 4700 1547.17 32.9 4700 1227.84 26.1

Sodium (mg) 1500 1463.90 97.6 1500 883.4 58.9

Manganese (mg) 2.3 2.43 105.7 1.8 2.28 126.7

Zinc (mg) 9.4 11.88 126.4 6.8 8.66 127.4

Vitamin A RE (μg) 625 527.17 84.3 500 503.58 100.7

Thiamin (mg) 1.0 1.62 162.0 0.9 1.43 158.9

Riboflavin (mg) 1.1 1.12 101.8 0.9 0.90 100.0

Niacin (mg) 12 20.69 172.4 11 12.52 113.8

Vitamin B6 (mg) 1.1 3.52 320 1.1 2.27 206.4

Folate (μg) 320 365.67 114.2 320 333.62 104.3

Vitamin B12 (μg) 2.0 4.19 209.5 2.0 2.83 141.5

Pathothenate (mg) 5 3.40 68.0 5 2.24 44.8

Biotin (μg) 30 28.26 94.2 30 25.92 86.4

Vitamin C (mg) 75 17.77 23.7 60 20.18 33.6

Vitamin D (μg) 10 2.47 24.7 10 1.49 14.9

Vitamin E (mg) 12 6.39 53.3 12 6.43 53.6

* Estimated adequate requirement (EAR), where established, or adequate intake (AI) [28].

The mean sodium intake was 58.9% of the DRI for women and 97.6% of the DRI for
males. The salt intake of 16% of the study sample, who reported excessive sodium intake,
was checked and included farm-style sausages and Russian sausages (processed meat
products), maas (fermented dairy product) and sugary drinks. No added sodium intake
was reported in the 24 h recall data and sodium was therefore mostly consumed through
processed foods.

3.4. Dietary Diversity

The average individual dietary diversity scores were low and did not vary greatly
between sites (Figure 1 and Tables S3–S6). A low dietary diversity score is associated with
food insecurity as well as a risk of micronutrient deficiency. Very low consumption of
foods from the fruit and vegetable groups, particularly vitamin A-rich fruits and vegetables,
was reported. Less than a quarter (23.8%) of the participants consumed milk and milk
products, while only 5.5% of the participants consumed legumes, nuts and seeds. The types
of food reported to be consumed by waste pickers are summarised in Table 4, according to
food groups.
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Figure 1. Box plot of dietary diversity scores per site. Sites 1, 3 and 7 were in urban areas. All other
sites were in rural areas.

Table 4. Summary of types of food consumed by waste pickers, according to food groups.

Food Groups Types of Foods Reported to be Consumed by Waste Pickers

Cereals
Bread, breakfast cereal, hot cross bun, maize porridge, oats porridge, pasta, pizza,
rice, samp (split white corn), scone, sorghum porridge, vetkoek (fried dough),
Weet-Bix, wholegrain breakfast cereal

White roots and tubers Potato, sweet potato

Vitamin A rich vegetables and tubers Carrot, pumpkin

Vitamin A rich fruits None

Dark green leafy vegetables Amaranth leaves, broccoli, cabbage, Swiss chard

Other vegetables Beetroot, garlic, lettuce, mixed vegetables, onion, sweet pepper, tomato

Other fruits Apple, banana, grape, lemon, pear

Organ meat Beef liver, chicken feet, chicken giblets, chicken head, sheep liver

Flesh meats Bacon, beef, beef patty, beef sausage, chicken, mutton, ostrich, polony, pork,
salami, turkey, vienna sausage

Fish and seafood Fish, pilchards

Eggs Egg

Legumes, nuts and seeds Beans, peanuts, soya mince

Milk and milk products Cheese, cheese spread, milk, yogurt

Oils and fats Canola oil, margarine, mayonnaise, nondairy creamer, peanut butter, sunflower oil

Sweets
Carbonated cold drink, chocolate, chocolate coated bar, cold drink squash,
condensed milk, dairy fruit juice mix, jam, glucose drink, sweets, sweetened
orange juice, sugar

Spices, condiments and beverages
BBQ sauce, beer, Bovril (meat extract paste), coffee, curry sauce, fruit chutney,
gravy, instant soup, mango achar, Rooibos tea, sorghum beer, soup powder, spirits,
tomato sauce, tea, vinegar, wine
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4. Discussion

While dietary intake of the study participants varied greatly, the total energy consump-
tion was below the recommended intake range. With regards to macronutrient distribution,
most participants had an excessive consumption of carbohydrates, adequate intake of
proteins and inadequate intake of fats. None of the participants met the recommended
intake for fibre. Micronutrient intake was mostly adequate according to the recommended
dietary intake, except for potassium, vitamin C and vitamin D. While the sodium intake
for the study population was at an acceptable level, a proportion of the population had a
very high sodium intake due to the type of foods found at the sites where they worked.
The overall dietary diversity among study participants was very low, with little variation
between sites.

Consumption of a variety of foods is required to ensure adequate nutrient intake. The
availability and affordability of highly processed foods are considered important drivers of
poor nutrition [32]. On the other hand, dietary patterns characterised by higher intakes of
unprocessed foods are linked to more positive health outcomes [33]. However, for the most
vulnerable groups, nutrient-rich foods such as animal-source foods, fruits and vegetables
are not affordable [34,35].

The quarterly labour force survey of the fourth quarter of 2020 reports the official
unemployment rate in South Africa at 32.5% [36]. Many individuals and households, there-
fore, rely on social support as a source of income, with 31% and 44.3% respectively being
dependent on social grants in 2018 [10]. Thirty-four per cent of participants benefitted from
social grants with either themselves or other household members receiving a grant [30].

Waste picking is not a choice or preference, but rather a source of income for those
desperate to make a living, and in some instances also a source of food. People with a low
income may consume a less healthy diet due to energy-dense foods being relatively cheap
sources of energy, but with a low nutrient density. A healthy diet remains unaffordable
for most South Africans [34,35]. Waste pickers are regarded as vulnerable to economic
instability. A high level of food insecurity—not having physical and/or economic access to
sufficient food to meet dietary needs for a productive and healthy life at all times—was
measured among the waste pickers included in this study and reported elsewhere [21].
Overall, 20% of the participants reported going to bed hungry at night and a further 18%
reported going for a whole day and night without eating. In this study, two participants
reported not eating or drinking anything during the previous day. Food sources included
food brought from home, bought as ready meals, found on the landfill site or shared by
other waste pickers [21].

The morbidity and mortality rates related to obesity and NCDs are higher among
people from socioeconomically disadvantaged groups, due to poor food choices which
mostly include energy-dense foods and low nutrition density [37]. The prevalence of
obesity among the adult population in South Africa is increasing alarmingly, with more
than a quarter of the female adult population estimated to be overweight and almost a
third obese [38]. The prevalence of overweight and obesity in women has increased by 21%
between 1998 and 2016 [9,38]. In addition, 31% of adult men are overweight or obese, an
increase of 2% since 1998 [9,38]. In contrast to the burden of overweight and obesity, 3%
of the South African female adult population and 10% of the male adult population are
underweight and a dual burden of child undernutrition and adult obesity exists with 27%
of children under the age of 5 years being stunted—a sign of chronic undernutrition [38].

The BMI of more than half of the waste pickers in this study was within the normal
range. Underweight and overweight/obesity of female and male waste pickers were
statistically significantly different. Of concern, the prevalence of underweight among male
participants was double that of the national male population [38]. As illustrated in Table 1,
underweight in both males and females were higher than the lowest wealth quantile in the
national SADHS, 2016 [25]. Overweight and obesity was low in males, but in the female
study population it was comparable to the lowest wealth income quantile of the SADHS
2016 albeit lower compared to the general South African population [38]. It is known
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that the prevalence of overweight and obesity varies among different population groups
and the severity of obesity increases with increasing wealth [38], although overweight
and obesity is very high in South African females regardless of wealth quantile. The
lower prevalence of overweight and obesity among the study population, compared to the
national population is therefore potentially attributed to their socioeconomic status. The
prevalence of overweight and obesity however remains a concern, due to the association
with NCDs, the leading cause of death in South Africa [2]. Access to public health services
for NCD related treatment for waste pickers may be limited especially given the high
opportunity cost as their daily survival is based on their engagement at the landfill sites at
critical times of waste deposits.

Representing the leading cause of mortality worldwide (71% of all deaths), the preva-
lence of NCD multimorbidity is exploding in low- and middle-income countries, and
substantially increasing in sub-Saharan Africa, particularly among lower socioeconomic
groups and obese persons [9–11]. A large study (n = 1025) amongst waste pickers in the
largest dumpsite in Latin America found 32.6% to be overweight and 21.1% obese, with
a 24.2% prevalence of hypertension 24.2% and 10.1% of diabetes [39]. Another study
from Brazil established that 29.5% of 253 male-dominant (86.2%) pushcart waste pickers
in the city of Santos were overweight or obese [40]. Auler et al. (2014) reported a much
higher prevalence of overweight (51.1%) and obesity (25.7%) with hypertension (32.8%)
and diabetes (11.4%) among 268 waste pickers in southern Brazil [41].

In the absence of national data on the dietary intake of adult South Africans, a recent
review of dietary surveys in the adult South African population from 2000 to 2015 [42]
concluded that energy intake varied from low intakes in informal settlements to very high
intakes in urban centres. Macronutrient intake varied similarly to energy intakes but remain
within acceptable minimum distribution ranges [42]. Overall, food consumption patterns in
the country have dramatically shifted towards a concerning overall increase in daily energy
intake, a diet of sugar-sweetened beverages, an increase in the proportion of processed
foods and animal source foods, added sugar and a shift away from vegetables [43].

Many low-income households consume monotonous, low-quality diets, typically
cereal-based and lacking in vegetables, fruit and animal-source foods [44]. Monotonous
diets and a lack of dietary diversity is closely associated with food insecurity [45]. The risk
of micronutrient deficiencies also increases when dietary diversity is low [46] although it
should be noted that mandatory fortification of maize meal, wheat flour and bread [47]
is assumed to have contributed to the micronutrient content of diets of the waste pickers.
Dietary diversity is a proxy for nutrient adequacy [29]. National food diversity was
evaluated in 2009 as a proxy for food security, with a dietary diversity score below 4
regarded to reflect poor dietary diversity and poor food security [48]. Overall, a national
level dietary diversity score of 4.02 reflects that the majority of South Africans consumed
a diet low in dietary variety, albeit with significant provincial differences. Low dietary
diversity correlated with socioeconomic status, lower-income groups having the lowest
dietary diversity score of 2.93 [48]. At 2.465, the average dietary diversity score of waste
pickers included in this study is lower than the average score of low-income groups in the
national evaluation; implying that waste pickers are at explicit risk of food insecurity and
micronutrient deficiencies due to inadequate diets.

Food groups most commonly consumed, according to the evaluation of national
dietary diversity [48], included starchy staples, meat and fish, dairy and vegetables other
than vitamin A rich food. Eggs, legumes and vitamin A-rich fruits and vegetable were the
least consumed among the national population. Similarly, the most commonly deficient
food groups observed in a recent review of dietary surveys in South Africa included
vegetables and fruits, and milk and milk products [42]. Based on reported intake over
the past 24 h, 49% and 59% of participants in the 2016 Demographic and Health Survey
reported consuming fruit and vegetables respectively, with variations between population
groups and according to income status [38]. It is a global trend for low-income households
to spend less on fresh produce than higher-income households [49]. Of further concern,
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the consumption of fresh vegetables in South Africa declined whilst consumption of ultra-
processed foods increased dramatically between 1994 and 2012 [43].

Fruit and vegetable consumption amongst waste pickers in this study is much lower
than the reported national consumption and confirms that these foods are not accessible
and/or affordable to socially vulnerable populations. A low intake of fruits and vegetables
are of particular concern in relation to micronutrient deficiencies. Meat was the food most
commonly collected on landfill sites [21]. This would explain why most of the waste pickers
consumed foods from the meat and fish group, contrary to what would be expected due
to their socioeconomic status as it was sometimes obtained from the sites and not bought
with household income. The variation in overall dietary intake among waste pickers in this
study is likely an indication of varied access to food retrieved from the landfill site.

Frequent consumption of food products not beneficial to health, such as sugary drinks,
is of concern. According to the 2016 South African Demographic Health Survey [38], 36% of
participants reported drinking any sugar-sweetened beverage (607 mL on average) and 14%
reported drinking fruit juice (304 mL on average). A similar proportion of waste pickers in
this study reported consuming sweetened beverages. The absence of access to water on the
landfill sites [30] may be contributing to the consumption of sugary beverages.

With food production, processing and marketing being driven by profit, ultraprocessed
food is becoming increasingly available and affordable [50]. At the same time, food security
and the nutritional status of the most vulnerable population groups are likely to deteriorate
further due to the health and socioeconomic impacts of the COVID-19 pandemic [44].
In South Africa, it is estimated that 9.34 million people faced high levels of acute food
insecurity by the end of 2020 with projections of a further increase with regards to the
number of people affected.

Particular attention should be paid, through policy interventions, to curb increasing
food prices and the energy cost of food preparation. Access to and the affordability of
nutrient-dense foods, by the most vulnerable and marginalised populations, including
waste pickers as a particularly vulnerable group, should be improved. This may include, but
are not limited to, policies to make healthy food options more affordable with consideration
of a subsidy for the vulnerable, increased targeted social protection including food relief,
and an extension of the health promotion levy to tax other unhealthy food items.

4.1. Significance for Public Health

Waste pickers are an extremely vulnerable population from an occupational health
perspective [31]. In addition, their precarious income generation and fierce relative compe-
tition for “spots” on landfill sites to seek out a livelihood compromise their health seeking
behaviour, yet they contribute to reduction of waste to landfill sites and environmental
sustainability. Knowledge and understanding of the lived realities of waste pickers should
guide service delivery planning by community nutrition and public health practitioners.
Targeted service delivery to this vulnerable population could include the provision of
health screening, primary health care and chronic care through mobile outreach services.
In addition, a coordinated approach to extend service delivery to include aspects of social
services will go a long way to improve their lives. These extended services could include
applying for identity documents to allow the opportunity to access social grants, and
registration on the indigent programme for free basic services such as water and electricity.
The rendering of services to this population should be planned and executed with sensitiv-
ity and understanding of their unique working (and often also living) conditions. Waste
pickers cannot afford the opportunity cost of not working for a day.

4.2. Limitations

Reported dietary intake is subject to bias caused by systematic underreporting, over-
reporting or omission of foods by an individual during the interviewing process. The
convenience sample approach, including all participants available on the day and willing
to participate, may introduce sample selection bias. It was not feasible to repeat the dietary
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intake assessment as the informal and fluid nature of the setting made it difficult to locate
the respondents. The findings from this study are not regarded as representative of other
settings.
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Abstract: Background: Chinese immigrants are an integral part of Canadian and American society.
Chinese immigrants believe diet to be an important aspect of health, and dietary behaviours in this
population have been associated with changes in disease risk factors and disease incidence. This
review aims to summarize the characteristics of the dietary behaviours of Chinese immigrants and
the associated influencing factors to better inform individual, clinical, and policy decisions. Methods:
This scoping review was written in accordance with PRISMA guidelines. MEDLINE, PsychINFO,
CINAHL, AgeLine, ERIC, ProQuest, Nursing and Allied Health Database, PsychARTICLES, and
Sociology Database were utilized for the literature search. Articles were included if they explored
dietary or nutritional intake or its influencing factors for Chinese immigrants to Canada or the United
States. Results: A total of 51 papers were included in this review. Among Chinese immigrants
in Canada and the United States, the intake of fruits and vegetables, milk and alternatives, and
fiber were inadequate against national recommendations. Chinese immigrants showed increased
total consumption of food across all food groups and adoption of Western food items. Total caloric
intake, meat and alternatives intake, and carbohydrate intake increased with acculturation. Indi-
vidual factors (demographics, individual preferences, and nutritional awareness), familial factors
(familial preferences and values, having young children in the family, and household food environ-
ment), and community factors (accessibility and cultural conceptualizations of health and eating)
influenced dietary behaviours of Chinese immigrants. Discussion and Conclusion: Efforts should
be undertaken to increase fruit, vegetable, and fibre consumption in this population. As dietary
acculturation is inevitable, efforts must also be undertaken to ensure that healthy Western foods
are adopted. It is important for healthcare providers to remain culturally sensitive when providing
dietary recommendations. This can be achieved through encouragement of healthy ethnocultural
foods and acknowledgement and incorporation of traditional health beliefs and values into Western
evidence-based principles where possible.

Keywords: diet; influencing factors; Chinese; immigrants; review; Canada; United States

1. Introduction

Chinese immigrants are an integral part of the functioning North American society.
According to the 2016 Canadian census, Chinese-born individuals represented the second
largest visible minority group in Canada, with a population exceeding 1.5 million [1]. In
the United States, there are nearly 2.5 million Chinese immigrants, with China being the
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top country of origin for immigrants [2]. Chinese immigrants to North America have
been demonstrated to hold significant human capital [3] and have been regarded as a key
minority group in society. Chinese immigrants usually maintain their cultural beliefs and
values after immigration [4].

Chinese immigrants identify diet as an important factor in health maintenance and
disease mitigation and management [5]. Traditional Chinese Medicine emphasizes the
nutritional use of foods, herbs, and the concept of humoral balance between hot and cold
foods to achieve good, stable health [6,7]. Additionally, the promotion of healthy dietary
behaviours in the Chinese immigrant population have been shown to influence cardio-
vascular risk factors, including HDL cholesterol, blood pressure, and waist circumference,
as well as cardiovascular disease incidence [8]. The impact of dietary factors on health
outcomes has been well documented in the existing literature, with dietary and lifestyle
behaviours being key to managing a variety of chronic diseases [9].

There is a need to summarize and identify the influencing factors of Chinese immi-
grants’ dietary behaviours to facilitate the design and implementation of specific dietary
interventions in local North American communities. An existing scoping review discussed
the nutritional health of Canadian immigrants of diverse ethnicities. They identified a
dearth of evidence regarding how acculturation influences dietary habits [10]. This review
included but was not specific to Chinese immigrants and missed psychosocial factors other
than acculturation. A more focused narrative review on dietary habits of South Asians
in Western countries identifies the examination of the intake of food groups as well as
the intake of macro- and micro-nutrients as a key future step [11]. Moreover, a literature
review of dietary patterns and influencing for Arabic-speaking immigrants and refugees
in Western societies highlighted a gap in nutrition research for their respective immigrant
groups [12]. Two literature reviews, which focused on Chinese immigrant populations,
examined dietary behaviours in the context of specific diseases such as diabetes and focused
on cultural influence [13,14]. Thus, there is a need to better synthesize the evidence on the
specific dietary practices, changes, and influencing factors of Chinese immigrant groups.

This review strives to summarize the characteristics and influencing factors of di-
etary behaviours in the Chinese immigrant populations in Canada and the United States.
The ecosocial theory proposes a framework of intertwined factors from micro to macro
levels [15]. This framework has been previously applied in qualitative studies assessing
influencing factors on dietary behaviours in Chinese immigrants with hypertension [16].
This present review employs the theory to elucidate the influencing factors on dietary
behaviours among Chinese immigrants at personal, familial, and community levels. The
research questions of this review are: (1) what are characteristics of diet behaviours among
Chinese immigrants in Canada and the United States; (2) what are the factors influencing
their dietary behaviours and changes?

2. Methods

The protocol and reporting of the results of this scoping review were based on the
PRISMA statement [17].

2.1. Eligibility Criteria

Studies were included if they measured dietary or nutritional intake of Chinese
immigrant adults to Canada or the United States, or if they investigated influencing factors
of dietary behaviours for Chinese immigrant adults to Canada or the United States. We
included qualitative, quantitative, and mixed-method studies.

Studies were excluded if they: (a) had results not specific to the population of Chinese
adult immigrants to Canada and the United States, (b) did not have data relevant to dietary
influencing factors or dietary characteristics, (c) were theses or review papers, or (e) did
not have an accessible electronic text document.
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2.2. Information Sources

Various health-related, psychological, sociological, and educational science databases,
including MEDLINE, PsycINFO, CINAHL, AgeLine, ERIC, ProQuest, Nursing and Allied
Health Database, PsycARTICLES, Sociology Database, and Education Research Complete,
were selected for the literature search.

2.3. Search Strategy and Selection of Evidence

The databases were systematically searched using a combination of the following key-
words: (Chin*) AND (immigr* OR migrant* or migrat*) AND (North America* OR Canad*
OR United States OR America* OR New York* OR Toronto* OR California* OR Vancouver*
OR Montreal) AND (Diet* OR food* OR eat* OR cook* OR nutri* OR carbohydrate* OR
Protein* OR Fat or Fats OR Milk* OR Dairy OR Sugar* OR Potassium* OR Calcium* OR
Sodium* OR Vitamin* Or fruit* Or vegetable* OR meat* OR rice* OR grain*)) OR ti((Chin*)
AND (immigr* OR migrant* or migrat*) AND (North America* OR Canad* OR United
States OR America* OR New York* OR Toronto* OR California* OR Vancouver* OR Mon-
treal) AND (Diet* OR food* OR eat* OR cook* OR nutri* OR carbohydrate* OR Protein*
OR Fat or Fats OR Milk* OR Dairy OR Sugar* OR Potassium* OR Calcium* OR Sodium*
OR Vitamin* OR fruit* OR vegetable* OR meat* OR rice* OR grain*). The citations were
exported into EndNote to remove any duplicates. The titles and abstracts of all citations
were screened for relevance based on the established eligibility criteria. All eligible articles
were searched for full text documents and the full text documents were carefully reviewed,
with reasons for exclusion noted. Furthermore, tables of contents of key journals were
hand-searched for the previous 2 years, and the reference lists of all eligible articles were
manually searched. The most recent search was conducted in February 2022.

2.4. Quality Assessment

The Critical Appraisal Skills Program Checklists have been used as quality assessment
tools for the included articles [18]. These checklists are not designed to generate a final
quantitative score. Rather, they draw attention to the elements of a rigorous study and
evaluate the study as a whole. Using these checklists, we were able to classify the quality
of included papers as low, moderate, or high. Two researchers (DB & PZ) independently
evaluated each article; any discrepancies in ratings were discussed along with the guidelines
until consensus was reached. Papers rated as low quality were excluded. Thus, all papers
included in this review were moderate to high quality.

2.5. Data Extraction

Data were independently extracted by two reviewers (DB & PZ) based on pre-determined
criteria. From each article, various data, including authors, year of publication, study
population, research design, recruitment method, sample size, sample characteristics,
comparison group, features of the intervention, outcomes, measurements, significant
findings, limitations, and future direction were extracted. The data were collected and
organized into an Excel spreadsheet. The reviewers discussed disagreements in data
extraction until consensus was reached.

2.6. Synthesis of Results

Once the data was organized in Excel, descriptive statistics were used to present the
characteristics of the included studies. Thematic analysis was then used to summarize the
findings of each research question. Categorization results were compared among reviewers
(DB & PZ) and any disagreements among reviewers were resolved with a consensus
decision. Due to the heterogeneity of the measurement tools used by the included studies,
a meta-analysis was not performed since attempting to combine different measurements
for the same variable would be inappropriate.
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3. Results

3.1. Characteristics of Included Studies

In this review, 51 studies were included (Figure 1). Thirty-six (36/51, 70.6%) papers
were original independent studies, and fifteen (15/51, 29.4%) papers were secondary
analyses of prior surveys. Five (5/51, 9.8%) independent studies and ten (10/51, 19.6%)
secondary studies included populations besides Chinese immigrants. Considering only
Chinese immigrant participants, the sample size of independent studies ranged from 10
to 805 participants, and the sample size of secondary studies ranged from 120 to 2061.
Six studies (6/51, 11.8%) were qualitative, two (2/51, 3/9%) were mixed-method, and
forty-three (43/51, 84.3%) were quantitative. Thirty-three (33/51, 64.7%) were conducted
in the United States of America, four (4/51, 7.8%) were conducted on participants in both
Canada and America, and fourteen (14/51, 27.4%) were conducted in Canada (Table 1).

Figure 1. Study selection flow diagram.
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3.2. Dietary Characteristics
3.2.1. Food Consumption

Eleven (11/51, 31.5%) studies reported that Chinese immigrants in Canada and
the United States regularly consumed fruits or vegetables at an estimated amount of
2.7 to 3.6 servings/day. [5,26,29,30,32,42,44,47,49,53,61]. Studies reported a frequency of
vegetable consumption ranging from at least weekly [53] to more than 3–5 times per
week [42,49]. Chinese immigrants also self-reported a significant amount of vegetable
intake [5,30]. Studies reported a frequency of fruit intake at least weekly [53] to more
than 4–5 times weekly [42,49]. Five studies reported the quantity of combined fruit and
vegetable consumption per day (3.5 servings per day, 3.6 servings per day, 566.3 g per day,
2.7 fruits or vegetables per day) [26,29,44,47,61]. One study reported fruit and vegetable
consumption to be 2.7 and 2.6 servings, respectively, where each serving was equal to half
a cup. The estimated consumption of fruits and vegetables among Chinese immigrants
thus ranged from 2.7 to 3.6 cups per day [26,32,44,47,61].

Four (4/51, 7.8%) studies reported that grains are an important source of energy for
Chinese immigrants in Canada and the United States [5,32,49,53]. Studies reported more
than 90% of Chinese immigrants consumed grains more than 5 times a week [49] and,
specifically, rice was consumed daily [5,53]. Grains were the main source of carbohydrates
for recent Chinese immigrants [32].

Five studies (5/51, 9.8%) reported a low frequency or quantity of dairy consumption
in Chinese immigrants in Canada and the United States, ranging from less than one serving
per day to 1.6 servings/day [20,31,32,49,53,56]. Two studies found that Chinese immigrants
consumed less than 1 serving of dairy a day, one found consumption of 1.6 cups per day,
and yet another found that consumption of most dairy products occurred on a monthly
basis [20,31,32,53]. One study reported that about 40% of immigrants consumed milk and
alternatives less than or equal to 5 times per week [49].

Three (3/51, 5.9%) studies reported that most Chinese immigrants in Canada and
the United States regularly consume meat and alternatives, including soybeans, fish, and
eggs [32,49,53,56]. More than 75% of Chinese immigrants were reported to consume
soybeans over 3 times per week [49]. Consumption of eggs, soy, and fish were reported to
be higher in comparison with Caucasians [32,56], and consumption of meat and alternatives
in general was reported to occur on a weekly basis [53].

3.2.2. Macronutrient Intake

Five (5/51, 9.8%) studies reported varying daily carbohydrate consumption and
inadequate fibre consumption among Chinese immigrants in Canada and the United
States [20,32,34,54,62]. Three studies reported carbohydrates making up over 50% of total
energy intake, [62] with daily intake ranging from 185 to 258 g per day [34,54,62]. Three
studies reported fibre consumption of 12–14 g per day [20,34,54]. Four (4/51, 7.8%) studies
reported quantities of protein consumption ranging from 1.1–1.5 g/kg/day, with one study
reporting 89 g per day [37,54,62,63]. Chinese immigrants were found to consume more
protein than Caucasians, South Asians, and Europeans [37,54]. Meat and fish were the
largest source of protein in Chinese immigrants [63]. Seven (7/51, 13.7%) studies reported
that fats were consumed regularly by Chinese immigrants in Canada and the United
States, that the major source of fat intake was through cooking oils, and that there was a
tendency to reduce fat among this population [42,49,54,57,60–62]. The daily quantity of
fat consumption was reported to be 67 g per day in the general adult populations, and
54 to 57 g per day in males 60+ years of age, and 29 to 42 g per day in females 60+ years
of age [54,62]. Studies reported daily consumption of vegetable oil and consumption of
butter, margarine, or lard to be more than three times a week [49,53]. Thirty per cent of
daily diet intake was reported to be derived from fats [62], with cooking oil being a major
source [60,63], although Chinese immigrants had a tendency to reduce their intake of fat
through methods such as limiting fried foods [42,57].
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3.2.3. Micronutrient and Caloric Intake

Four (4/51, 7.8%) studies reported a wide range of calcium intake in Chinese immi-
grants in Canada and the United States, ranging from less than 333 mg/day to 612 mg/day
[20,35,48,50]. Three of these studies focused on Chinese women exclusively [35,48,50]. Ten
(10/51, 19.6%) studies reported that Chinese immigrants in Canada and the United States
had a lower daily caloric intake than Caucasians [8,19,21,28,32,34,54,61,63,65]. Caloric
consumption was reported by two studies at 1592 kcal/day and 1736 kcal/day [8,34]. The
dietary quality of Chinese immigrants was found to be 66.2/110 on the AHEI score, a scale
for which values above 80 indicates a good diet and lower than 50 indicates a poor diet [19].

3.2.4. Dietary Changes since Immigration

Eight (8/51, 15.7%) studies reported an increase in total consumption of food across
all food groups and an adoption of Western food items in Chinese immigrants in Canada
and the United States [5,20,23,36,46,52,59,64]. Three studies reported an increase in over-
all consumption of all food groups [23,52,59]. Two studies reported an increase in fruit
and vegetable consumption specifically [36,64]. Four studies reported an increase in con-
sumption of meat or dairy specifically [23,36,59,64]. Three studies reported that most
Chinese immigrants consumed a traditional diet daily [5,23,46]. However, the frequency of
consumption of traditional food is conflicting, with two studies reporting decreased con-
sumption of traditional foods such as rice [52,64], and one reporting increased consumption
of traditional foods [20].

Five (5/51, 9.8%) studies examined other dietary changes, such as adopting of food
items (e.g., bread rolls, cakes, or pies), snacking between meals, drinking milk, and eating
at fast-food restaurants [7,42,46,52,59,64]. Western dietary acculturation was found to be
associated with higher-fat dietary behaviour [58,59]. Three studies reported that Chinese
immigrants adopted certain Western foods, such as pizza, cereal, bread, pasta, or pies
[23,52,59]. Three studies reported snacking between meals [42,59,64]. Three studies re-
ported that breakfast was usually the first meal to be qualitatively altered (i.e., consuming
peanut butter on toast) [42,46,59]. Additionally, studies found increased self-reported fast
food and “junk food” consumption, the latter presumably referring to high-fat, high-calorie
foods with little nutritional value according to a definition provided by the World Health
Organisation [7,46,66]. However, one study found an increase in dietary variety and a
decrease in high-fat foods since immigration [36].

3.3. Factors Influencing Dietary Behaviours
3.3.1. Acculturation and Its Associations with Diet

Acculturation was reported to be associated with increased total energy intake, carbo-
hydrate intake, and meat intake, although there were conflicting findings with regards to
the association between acculturation and overall dietary quality, fruit and vegetable con-
sumption, and fat consumption. Studies reported that an increased degree of acculturation
or number of American friends was associated with increased total caloric intake [27,45],
increased meat intake frequency, and increased beef, pork, and dairy intake [27,53]. There
was no association reported between acculturation and consumption of fish or tofu [27].
Studies reported increased total carbohydrate and sugar intake with increased degree
of acculturation [27,45]. The association between dietary quality and acculturation was
conflicting. Various studies found acculturation to be associated with no significant effect
on diet quality [23], that dietary quality was highest in less-acculturated participants [22],
and that more-acculturated subjects had better dietary variety and adequacy [39,45,53].
Conflicting associations were also reported between acculturation and fruit and vegetable
consumption [27,30,53,58]. Two studies reported increased fruit and vegetable consump-
tion with acculturation [53,58]. However, one reported decreased expenditure on fruits
and vegetables with acculturation, and yet another reported no change associated with
acculturation [27,30]. Conflicting findings were reported on the association between accul-
turation and fat consumption [33,42,53,58,60]. Four studies found an association between
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acculturation and higher fat dietary behaviour [27,53,58,59]. One study reported an associ-
ation of acculturation with decreased fat behaviour, and two others reported an association
of acculturation with more fat-reducing behaviours and food items [42,45,58].

Five (5/51, 9.8%) studies reported conflicting findings on the effect of length of
stay on dietary pattern changes of Chinese immigrants in Canada and the United States
[24,28,31,47,53]. Three studies found that length of stay was not associated with changes in
dietary patterns [28,31,53]. However, studies also reported that recent immigrants have a
higher intake of meat and are more likely to use calcium supplements [31], that intake of
fruit and vegetables decreased with length of stay [47], and that associations of a healthy
traditional Chinese diet weakened with length of stay [24]. Studies also reported decreased
added sugar consumption with length of stay, although there was no association between
total sugar consumption and length of stay [20,34].

3.3.2. Individual Factors

Twelve (12/51, 23.5%) studies reported that the dietary behaviours of Chinese im-
migrants in Canada and the United States were associated with individual demograph-
ics, individual preferences, and conceptualisations of health and nutritional awareness
[7,16,23–25,33,38,41,42,53,59,60]. Individual demographics such as younger age, higher
education, employment, and female gender were found to be associated with dietary
acculturation [24,53,59]. Higher education and employment were associated with greater
intake of energy and sugar [33]. Individual preferences and values influenced dietary
behaviours, such as the desire for continued consumption of traditional foods such as
ethno-cultural vegetables and the decision to decrease fat intake [23,42,55,60]. Personal
awareness of nutritional information was associated with the adoption of Western dietary
practices, and lack of information on healthful diets was a challenge for disease manage-
ment [25,55]. The safety, quality, and freshness of products were major deciding factors in
dietary behaviours and change [7,23,30,53,60]. Regularity, moderation, and the concept of
maintaining yin/yang or “hot/cold” balance affected dietary behaviours as they were also
seen as important aspects of healthy eating [7,41,42,51,60].

Six (6/51, 11.8%) studies reported associations between one’s personal health and
life circumstances, such as nature of life experiences and language fluency with North
American Chinese immigrants’ dietary behaviours [7,16,23,30,38,55]. One’s personal health
condition also affects dietary behaviours, with conditions like pregnancy or having a
disease associated with increased dairy consumption and healthier dietary behaviours,
respectively [7,16]. Additionally, positive life events or experiences were associated with
greater energy intake and healthier dietary behaviours [16,38]. Stress was associated with
lower overall dietary intake, but a greater energy density and percentage of energy from
fat [41]. The amount of time one has to prepare traditional and healthy meals is also an
influencing factor [7,16,55]. Language was another influencing factor, acting as a barrier to
acquiring safe food and underlying the decision to purchase cultural vegetables [23,30].

3.3.3. Familial Factors

Eight (8/51, 15.7%) studies investigated the association of familial factors on dietary
behaviours and changes in Chinese immigrants in Canada and the United States, including
familial preferences and values, having young children in family, having older relatives
and male partners, and household food environment [7,16,23,39,53,55,59,60]. Familial
preferences and values have a major influence as individuals may seek family support in
dietary decisions, and family preferences can be a facilitator or barrier to healthy eating
[7,16,23,55,60]. One study found that older relatives and male partners prefer traditional
foods, and two studies found that having young children was associated with the adoption
of Western dietary practices [25,53]. Having young children was also associated with
increased fruit and vegetable consumption [53]. Respondents in households with more
high-fat foods exhibited higher fat-related dietary behaviour [58].
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3.3.4. Community Factors

Sixteen (16/51, 31.4%) studies investigated the association of community factors
with the dietary behaviours of Chinese immigrants in Canada and the United States, in-
cluding accessibility, cultural conceptualisations of health and eating, and community
programs and people [5,7,16,23,30,33,40–43,51–53,55–57]. Accessibility of traditional foods
is influenced by cost, availability, store location, and convenience of access. Chinese
immigrants may be influenced in their decision to maintain traditional Chinese meals
or eat healthily depending on the convenience of preparing traditional, healthy meals
[7,16,39,52,53,55]. Limited access to traditional or healthy foods was reported to be asso-
ciated with dietary acculturation or unhealthy diet behaviours [7,16,40,52,55]. Cost and
socio-economic environment affects both the healthiness and acculturative degree of di-
ets [7,23,53,55,60]. The cultural conceptualisations of health and diet also play an important
role in dietary changes and behaviours. Eight studies reported that Chinese immigrants
believe that diet is a very important part of health [5,7,30,40–42,51,56]. Specifically, the
traditional concept of balancing “hot” vs. “cold” foods, or yin vs. yang foods, influences
dietary decisions [7,24,42,51,60]. Finally, community nutrition education workshops and
materials were identified as facilitators of healthy eating [16]. Neighbourhoods with higher
immigrant populations were associated with healthier consumption and lower high-fat
and processed food consumption [43].

4. Discussions

4.1. Summary of Findings

Chinese immigrants regularly consumed fruits or vegetables at an estimated amount
of 2.7 to 3.6 servings/day. The consumption of milk and alternatives in Chinese immigrants
was reported with values ranging from less than one serving per day to 1.6 servings/day.
Grains, particularly rice, were an important source of energy for Chinese immigrants. Fiber
consumption was inadequate according to national recommendations. Protein and fat
consumption was sufficient. With immigration, Chinese immigrants showed an increased
total consumption of food across all food groups and adoption of Western food items.
Chinese immigrants also exhibited more snacking between meals and Westernisation of
breakfast since immigration, although healthfulness of changes since immigration was vari-
able. Total caloric intake, meat and alternatives intake, and carbohydrate intake increased
with acculturation, although there were conflictive results regarding fruit and vegetable
consumption and fat consumption. Individual factors associated with dietary behaviours
of Chinese immigrants were individual demographics, preferences, and conceptualisations
of health and nutritional awareness. Familial factors included familial preferences and
values, having young children in family, and household food environment. Community
factors included accessibility, cultural conceptualisations of health and eating, community
programs and people.

4.2. Dietary Characteristics

The dietary behaviours of the Chinese immigrant population are discussed by com-
paring them against national dietary guidelines, while healthy eating is defined as dietary
behavious that align with the United States or Canadian dietary guidelines. The findings
of this review indicated that Chinese immigrants regularly consumed fruits and vegetables
at an estimated amount of 2.7 to 3.6 servings/day. This amount is lower than the United
States Department of Agriculture (USDA)’s Dietary Guidelines 2020–2025, recommending
two cups of fruits and three cups vegetables for someone consuming 2000 calories per
day [67]. Although these guidelines distinguish fruits and vegetables as different food
groups, most findings from the included studies in this review do not. One study did
find fruit and vegetable consumption to be 2.7 and 2.6 servings, respectively, where each
serving was equal to half a cup—rendering each serving half of USDA standards. From
this study and the comparatively low total consumption from other studies, it can be
reasonably hypothesised that requirements from neither of the fruits or vegetables are met.
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These findings are consistent with a previous systematic review, which indicated only 0.5%
to 20% of Asian American adults to be reaching the recommended fruit and vegetable
consumption threshold [68]. Collectively, Canadians have been reporting a decreasing
intake of fruits and vegetables, from 5.3 daily servings in 2004 to 4.5 daily servings in 2015,
with a majority of people not meeting the guidelines in the 2007 Canada’s food guide [69].
Fruit and vegetable intake among both immigrants and the collective North American
population is therefore in need of improvement.

Additionally, studies in this review suggested that grains are an important source
of energy for Chinese immigrants. Rice is especially regarded as a culturally significant
food, as evidenced by its daily consumption and cultural associations [5,41,53]. Rice is
regarded by Chinese immigrants as a symbolically comforting food with nuanced cultural
and historical meanings [41]. However, the cultural importance of rice consumption has
been identified to be a barrier in diabetes management, as higher consumption of white rice
has been associated with increased risk of developing type 2 diabetes [41,70]. More research
is necessary to quantify daily intake of such foods and their purported health effects and
to better inform healthcare providers and the public’s dietary decisions considering their
cultural significance.

This review also found that consumption of milk and alternatives in Chinese immi-
grants was low, ranging from less than one serving per day to 1.6 servings/day. Chinese
people in China consumed 11.8 g/day of milk, which also remains well below one serv-
ing [71]. By contrast, the consumption of milk and alternatives among Canadians is
approximately 1.7 servings per day [72]. The Canadian food guide has moved away from
strict serving guidelines for milk and alternatives, and instead encourages healthy proteins
including low-fat dairy products [73]. These data would suggest increased efforts in choos-
ing healthy dairy products and more attention to the source of protein rather than simply
increasing intake of dairy. In addition, more research is needed on the adequacy of calcium
consumption in Chinese immigrants, especially aging women prone to osteoporosis.

Findings from this review indicated that Chinese immigrants regularly consume meat
and alternatives including soybeans, fish, and eggs, with higher consumption of the latter
three compared to Caucasians. Although there is limited data on consumption of this food
group among Chinese immigrants, the report of higher consumption of soybeans, fish, and
eggs is in line with Canada’s food guide’s recommendations for protein sources, which also
encourages plant-based proteins and lean meats. More data is needed to characterise meat
and alternative consumption in Chinese immigrants, although the cultural preference for
protein sources such as fish, eggs, and tofu presents itself as a facilitator of healthy dietary
choices, as supported by Canada’s food guide.

Carbohydrate intake for Chinese immigrants was reported by one study in this review
to be 50% of daily calorie intake, which is within the American dietary guidelines of 45–65%
of daily intake [67]. Fiber consumption was reported by several studies in this review, with
values ranging from 12–14 g per day. This is less than the minimal recommended 25 g/day
for women and 38 g/day for men intake, according to Canadian health guidelines [67,74,75].
This insufficient intake of fibre is consistent with previous research on Chinese adults
in China, where daily fibre intake was 9.7 g/day, as well as Canadian statistics, with
most Canadians only meeting half the recommended amount [74,76]. Specifically, for
Chinese immigrants, fibre intake can be encouraged by promoting whole grain noodles
and brown rice instead of white rice. Encouragement of fruits and vegetables, along with
the aforementioned focus on ethno-cultural vegetables, can aid fibre intake.

Sufficient protein and fat consumption by Chinese immigrants against USDA dietary
guidelines was demonstrated by studies in this review [62]. However, focus should be
placed on plant-based proteins and minimising saturated fats. Encouragement of culturally
relevant foods such as tofu, and certain vegetables, as well as encouragement of fat-reducing
behaviours can help in choosing good sources of fats and proteins for Chinese immigrants.

Included studies from this review reported an increase in consumption of various food
groups, adoption of Western food items, as well as maintenance of traditional diet compo-
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nents after immigration. These changes have both the potential for healthy and unhealthy
impact on dietary behaviours. The increased intake of fruits and vegetables for example,
would aid in the consumption of good sources of fibre, protein, and vitamins and minerals,
especially considering the inadequate fibre consumption found in this population by this
review. However, the increase in certain dietary behaviours such as an increased intake of
refined carbohydrates, high-fat, and fast food is unsupported by the Canadian and USDA
food guides, and thus is unhealthy [67,73]. Previous research on the healthy immigrant
effect would suggest that immigrants, although healthier than native-born Canadians upon
immigration, experience a decrease in health status that is partly attributable to dietary
changes [10].

4.3. Influencing Factors

Findings from this review indicated that acculturation was associated with increased
total energy intake, carbohydrate intake, and meat intake. These associations may con-
tribute to concepts identified by previous research, where immigrants experience a decrease
in health status that is partly attributable to dietary changes after immigration [10]. This
would indicate a need to educate Chinese immigrants on distinguishing healthy versus
unhealthy sources of carbohydrates and proteins, as their consumption is likely to increase
with acculturation. There were conflicting findings with regards to the association between
acculturation and overall dietary quality, fruit and vegetable consumption, and fat con-
sumption. This may be in part due to inconsistencies in the measurement of acculturation.
Studies used different indicators, such as number of American friends, media consumption,
or English proficiency. The two-dimensional acculturation model where participants are
non-exclusively assessed according to their maintenance of traditional culture and their
adaptation to Western culture should be considered for future studies [77].

This review also indicated that individual factors influencing dietary behaviours
of Chinese immigrants were associated with lack of time and nature of migration life
experiences. The lack of time was identified as a barrier in other immigrant groups as well,
such as Chinese immigrants in Spain as well as Arab Muslim immigrants to Canada [78,79].
The lack of time to prepare traditional meals leads to increased consumption of more
easily prepared and accessible Western meals. Health promotion is necessary to facilitate
healthy dietary decisions under time constraints, whether that involves choosing healthier
Western alternatives, rather than refined carbohydrates and high-fat foods, or enabling
easier access to healthy traditional foods. Interestingly, positive experiences also influenced
healthier dietary behaviours, whereas stress was associated with a greater energy density
and percentage of energy from fat. Stress related to immigration and acculturation may
also be a contributing factor. This is consistent with previous research highlighting lack of
social relationships, busier lifestyle, and higher stress levels as contributors to unhealthy
dietary changes in immigrant women [80]. This highlights the importance of addressing
stress and mental health among Chinese immigrants, as they are important determinants
of dietary practices, which can in turn influence chronic health outcomes [80].

This review indicated that having young children in family influenced individual and
familial dietary behaviors. Children’s preferences have a particular influence on immigrant
food choices, as it was identified as a factor in dietary choices of Chinese immigrants in
Spain [79]. Children’s preferences were also identified as an influencing factor in a study
of Arab Muslim immigrant mothers in Canada [78]. Educational interventions on healthy
dietary choices targeted at family members, specifically children, could encourage healthy
eating behaviours in Chinese immigrants in North America.

Finally, this review indicated that cultural conceptualisations of health and eating as
well as neighbourhood makeup were important community factors influencing Chinese
immigrants’ dietary behaviors. Cultural concepts of yin and yang, as well as hot and
cold foods were important influences. Traditional Chinese Medicine dictates that certain
foods are hot or cold by nature, and their balance is crucial in maintaining health [42].
Health promotion methods that account for both traditional Chinese conceptualisations
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of a healthy diet along with standard Western evidence-based models are necessary to
promote healthy dietary behaviours among Chinese immigrants. Another interesting
finding was that neighbourhoods with higher immigrant populations were associated with
healthier consumption and lower high-fat and processed food consumption among Chinese
immigrants. This finding is consistent among native-born Canadians, who showed healthier
behaviours and better health outcomes in areas with higher immigrant density [81]. This
indicates potential for immigrant food practices to be beneficial for the larger population as
well [78,79].

4.4. Implications

There are several implications of our findings, especially on how they can be used
to influence healthy eating, which should be aligned with current Canada Food Guide
and USDA recommendations. Firstly, efforts can be made among Chinese immigrant
individuals to increase their fruit and vegetable intake and fibre intake, resist unhealthy
acculturative changes (i.e., increased consumption of high-fat foods), and aid family mem-
bers to do the same. Secondly, considering many Chinese immigrants seek nutritional
information from family physicians [42], health care providers can enable healthy dietary
changes using culturally sensitive methods. Diet plans and recommendations can include
ethno-cultural vegetables and integrate traditional concepts where appropriate [82]. The
sociocultural importance of certain staples and their contribution to well-being may also be
recognised so that providers can work with individuals to find appropriate replacements
or compromises. Healthcare providers can also take care to acknowledge and address the
role of mental well-being in dietary decisions, with special consideration of the unique
stressors immigrant groups may face. Thirdly, given their importance to this population,
Chinese immigrant community organisations, especially those related to health, can play an
important role in dietary education [83]. These can include cooking workshops or nutrition
information sessions focused on encouraging fruits and vegetables, fibre, and avoiding
saturated fats, among other healthy dietary behaviours. Finally, given that children are
key influencers in the home diet, schools can create environments that support healthy
eating and encourage children to bring home new health knowledge. Decisions regarding
policies on immigration and neighbourhood planning can also consider the health benefits
associated with areas of high immigrant density, improve access to ethnic foods, and pro-
mote sharing of cultural food practices. In conclusion, as has been proposed by previous
studies, individuals, healthcare providers, and organisations can through their collective
efforts, improve health outcomes for the population [84]. These findings and implications
have the potential to be applicable to Chinese immigrants in other high-income Western
countries, although the cultural, social, economic, and dietary differences between the
countries should be considered prior to any generalisation of findings.

4.5. Limitations of This Review and Recommendations for Future Studies

There are some limitations in this review. Firstly, a variety of methods for measuring
dietary intake are used across studies. Food groups and macronutrients were measured as
servings, percentages, grams, and frequencies. The definition of a serving also varied, mak-
ing it difficult to compare study findings. These discrepancies were further complicated by
the fact that many studies grouped foods together (i.e., fruits and vegetables as one), while
other studies did not. Furthermore, the Canada Food Guide and the USDA have different
guidelines and food group categories, with the former providing no strict serving recom-
mendations and no distinction between fruit and vegetable recommendations. Additionally,
different food frequency questionnaires with different numbers of items and lengths of
recall were used. Such methods rely heavily on participant memory, which is subjective
and liable to error. Future studies should further develop the validity and reliability of
food frequency questionnaires and other measurement tools to improve the rigor of dietary
research. Secondly, there is a lack of studies undertaken on sodium, potassium, and calcium
intake in Chinese immigrants. Given the importance of sodium and potassium levels in
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blood pressure regulation, and evidence of hypertension as the strongest risk factor for
stroke in Chinese people, this aspect of dietary intake requires more investigation [85,86].
Dietary studies of calcium also need to be repeated in larger populations to discern whether
the lower consumption of milk and alternatives among Chinese immigrants is a cause for
concern. Finally, there is a lack of longitudinal cohort studies, case-control studies, and
intervention studies on the nutrition of Chinese immigrants. The majority of data comes
from cross-sectional studies relying heavily on self-reporting of dietary consumption over
a few days. In the future, interventions studies, especially randomised controlled trials,
should be conducted to investigate the role of promising dietary behaviours or specific
dietary interventions on health outcomes in Chinese immigrants to North America.

5. Conclusions

This review characterises dietary behaviours and influencing factors of the Chinese
immigrant population in Canada and the United States. This review found that fruit
and vegetable, fibre, and dairy consumption among Chinese immigrants was generally
insufficient. Although protein, fat, and carbohydrate intake was generally sufficient, efforts
can be taken to ensure healthy sources are selected. Dietary acculturation was also observed
in the Chinese immigrant population in this review, and although not an inherently negative
change, efforts can be undertaken to ensure that healthy Western foods are adopted. Dietary
behaviours in Chinese immigrants are influenced by everything from traditional health
beliefs, time, and accessibility, to family members and neighbourhoods. It is important for
healthcare providers and nutritionists to remain culturally sensitive when providing dietary
recommendations. This can be achieved through encouragement of healthy ethnocultural
foods and incorporating traditional health beliefs into Western evidence-based principles.
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Abstract: Queensland is home to the largest diaspora of Māori and Pasifika peoples in Australia. They
form an understudied population concerning experiences and challenges of food insecurity. This
community co-designed research aims to explore the conceptualization of household food security
by Māori and Pasifika peoples living in south-east Queensland. Participatory action research and
talanoa were used to collect and analyse forty interviews with leaders representing 22 Māori and
Pasifika cultural identities in south-east Queensland. Eight key themes emerged that conceptualise
food security as an integral part of the culture and holistic health. These themes included: spirituality,
identity, hospitality and reciprocity, stigma and shame, expectations and obligations, physical and
mental health and barriers and solutions. Addressing food insecurity for collectivist cultures such
as Māori and Pasifika peoples requires embracing food sovereignty approaches for improved food
security through the co-design of practical solutions that impact social determinants and strengthen
existing networks to produce and distribute affordable and nutritious food.

Keywords: food security; culture; food sovereignty; monitoring; Pacific Islands; Māori; Melanesian;
Micronesian; Polynesian

1. Introduction

Food security exists “when all people at all times have physical, social, and economic
access to sufficient, safe and nutritious food to meet their dietary needs and food preferences
for an active and healthy life” [1]. Being able to feed yourself and your family with food
that is of sufficient quantity and quality is a fundamental human right [2]. In high-income
countries, such as Australia, food is often available in sufficient quantities, but access to
a diet of sufficient quality to sustain health can be compromised [3]. A recent review has
also highlighted that culture, including but not limited to religiosity, gender, perceptions of
stigma and food sharing norms, potentially impacts on every element of food security [4].

Food insecurity at the household level has serious implications for the physical and
psycho-social health and well-being of adults and children. Food insecure adults and chil-
dren have increased healthcare use and presentations to emergency departments [5–8]. Adults
experiencing household food insecurity (HFI) have a greater risk of chronic conditions
(diabetes, heart disease) and mortality [9–12] as well as poor mental health [13–15]. In
children, HFI has been associated with compromised mental health [16], as well as devel-
opmental, cognitive and behavioural (internalising and externalising) anomalies [17]. In
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parts of Australia, from one in four to one in two households experience food insecurity on
a regular basis [7,18–22]. The primary determinant of HFI is low income combined with
the high cost of living, including unaffordable housing, utilities, healthcare, education, and
food [3,23–25]. Other contributing factors include the number of adults and children in
a household, mental and physical health of adults and children, psychological stress, adverse
childhood experiences, domestic and family violence and experiences of racism [26–30].

Māori and Pasifika peoples currently make up an estimated 102,320 of the Queensland
population, which is the largest Māori and Pacific Islander population in Australia [31].
Due to a complex interplay between cultural and social determinants as well as migration
conditions, Māori and Pasifika peoples living in Queensland are at high risk of food
insecurity. The next section provides background into the unique position of the Māori and
Pasifika diaspora living in Australia.

1.1. Māori and Pasifika in Australia

The term ‘Pasifika’ is used in this study to describe the intergenerational diaspora of
migrants who belong to and identify with Oceania which encompasses all Pacific Island
nations that constitute Micronesia, Melanesia and Polynesia [32]. The term acknowledges
and celebrates the layered and rich diversity of this oceanic continent; however, it recognises
that there are sufficient commonalities across beliefs, values, and practices [33]. ‘Pasifika’
has been used in other Australian health studies and accepted by some communities to
represent the Māori (tangata whenua—“people of the land”) of Aotearoa (New Zealand) [32,33].
However, the communities in this research requested the use of ‘Māori and Pasifika’
separately in recognition that many Pasifika have New Zealand citizenship, but Māori are
the First Nations people of Aotearoa.

Māori and Pasifika communities in Queensland are well connected and work collec-
tively through a rich network of cultural, sporting, religious, educational, and support
organisations [33,34]. The extended network is the location for the cultivation and enact-
ment of identity, spirituality, social principles, and responsibilities [35,36]. Despite these
considerable strengths, Māori and Pasifika peoples are impacted by a combination of pre-
existing social and cultural determinants and the precarity engendered by the immigration
stance of the Australian government. This means that Māori and Pasifika peoples are more
likely to work in unskilled or semi-skilled positions and be at risk of irregular, casualised
employment due to racism, language ability and low education attainment [37,38]. There
is a lack of recent data, but in Australia and Queensland specifically, Māori and Pasifika
peoples are more likely to be hospitalised and die prematurely from chronic conditions
such as diabetes [39,40]. The high risk and prevalence of chronic conditions are exacerbated
by poor diet quality [41,42]. Diet quality can be difficult to maintain due to cultural food
insecurity, where the food preferences of the community cannot be realised due to those
foods being unavailable or too expensive [43].

One of the most significant developments in Māori and Pasifika migration between
New Zealand, Australia and Pacific Island nations was the establishment of the Trans-
Tasman Travel Arrangement (TTTA) in 1973. The TTTA is firmly rooted in Australian
attempts to reduce perceived “back door” migration to Australia [36,44]. Changes to the
TTTA have resulted in visa holders after 2001 being ineligible for social security with
only limited access to the National Disability Scheme, public and emergency housing,
transport concessions and other assistance [45]. The system creates a lack of equity, high
rates of unemployment, under-employment and precarious employment contributing to
low incomes, all of which contribute to food insecurity.

Food insecurity is therefore potentially a significant issue for this population due to
the financial hardships generated by the inability to access social protection, public housing
and other social services as well as increased vulnerability to the escalating cost of living
and shocks such as adverse weather events. This is further exacerbated by the sending of
remittances to Island communities [46]. All of these factors contribute to family breakdown,
over-representation in the justice system [36], and overall poorer health [40]. It is therefore
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essential to explore how food insecurity is conceptualized in this community in order to
co-design strategies in the future.

1.2. Aims

The aim of this research was to explore how Māori and Pasifika communities living in
south-east Queensland, conceptualise and perceive food security. The results will enable
an in-depth understanding of the significance of food beyond physical health and contribute
to co-designing solutions to ensure food security for Māori and Pasifika communities.

2. Materials and Methods

This research is reported using the Standards for Reporting Qualitative Research
(SRQR) guidelines (see Supplementary Materials S1).

2.1. Design

This qualitative research was underpinned by the principles of a rights-based approach
to food, focusing on the alteration of conditions and environments to enable people to
take an active role in procuring food [47]. Participatory action research (PAR) utilising
co-design and talanoa methods was employed as the theoretical and cultural framework in
the collection and analysis of data. ‘Talanoa’ is a Pasifika method/methodology describing
a process of enabling critical discussions and knowledge co-construction. ‘Tala’ means to
inform or relate and ‘noa’ means to share as an exchange without a rigid framework [48].

The project was led by a Steering Committee (SC) including Māori and Pasifika
members living in south-east Queensland, a Pasifika university researcher (HA) and
an experienced university researcher (DG). The SC was guided by a co-developed terms of
reference that outlined expectations and parameters of engagement. The SC decided the
data to be collected and analysed by community researchers (CR) drawn from the Pasifika
communities. Six Elders and two young researchers (<30 years) volunteered from the SC
and an additional Elder researcher and five young researchers were recruited from the
communities and the Pacific Young Peoples Wellbeing Network (PYPWN). Each young
researcher was paired with an Elder researcher to optimise the knowledge exchange and to
promote intergenerational conversations regarding culture and food. All CRs received train-
ing in culturally safe data collection, ethics (including confidentiality), data management
and analysis within the context of talanoa and were remunerated as research assistants.

2.2. Participants and Recruitment

The SC brainstormed members of the Māori and Pasifika communities who held
positions of high esteem or were known leaders, had advocated on food insecurity or
were developing interventions related to food security (e.g., food pantries, gardens). Key
recruitment considerations included capturing a diverse representation from all Pacific
Island nations (irrespective of the size of the community), from multiple generations and
those born outside and in Australia. Community members were approached initially by
an SC member, either by telephone or email, to gauge interest to participate in the study.
Once they had agreed, participant information was sent and follow up was made by the
HA. This allowed community members to agree or decline to participate and this process
reduced the risk of perceived coercion. HA emailed the participant information, consent,
and the interview process with each participant and answered any questions regarding
the research. Finally, participants were able to declare a preference for an interviewer
allowing the agency to request or decline a particular CR. This enabled the participant to
feel comfortable if sensitive material was to be shared. Interview day, time, location and
mode were organised by the CRs and their assigned participant.

2.3. Data Collection

The SC iteratively developed the talanoa questions which were further refined in
consultation with the CR. The questions and talanoa were then piloted with members
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of the SC to ensure they were clearly understood, culturally appropriate and elicited the
information expected based on the research questions. The interview guide is located in
Supplementary Materials S2.

Prior to each talanoa, the CR went through the participant information again, answer-
ing any additional questions and gained written or verbal consent. Cultural sensitivity
and respect through talanoa formed the underpinning guiding value in this research
process [48]. Each participant received an AUD 30 dollar grocery voucher as koha or a gift
for participation.

Data collection occurred over a three-month period from September to November
2020 and interviews were conducted face-to-face or via the online video communication
platform Zoom (©2021 Zoom Video Communications, Inc., San Jose, CA, USA), based on
participant preference. Talanoa sessions took between 90 to 120 min. All interviews were
audio-recorded and transcribed using Otter ai 2.0 Software (Otter.ai. Software Development,
Mountain View, CA, USA). Each CR team uploaded the recording onto a secured shared
drive, accessible only to the university researchers. Participants were given the opportunity
to read a copy of their transcript and make changes. Each interview transcript was reviewed
by the lead researchers for verbatim accuracy against the recording, making sure that any
words in the language were captured correctly. Words that were incorrectly transcribed
were reviewed with the CR and SC and edited accordingly.

2.4. Data Co-Analysis

Figure 1 summarises the data analysis process.

Figure 1. Data analysis process.

Due to the volume and depth of data collected and the logistics of involving 16 re-
searchers in the data analysis, the SC and university researchers (HA and DG) co-developed
a contact summary sheet (CSS) [49]. A CSS is a single sheet containing a series of focusing
or summarizing questions about a particular interview (see Supplementary Materials S3).
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The CSS was iteratively developed with the SC and CR and included verbatim quotes.
Community and university researchers independently listened to and read one interview
audio recording and transcript to complete the CSS. Any differences were discussed to
develop a shared understanding of the material. University researchers completed the
remaining transcripts. The CSS was used in conjunction with the interview transcripts for
coding and thematic analysis. To aid in interpreting the large datasets, each transcript was
uploaded to an online wordle tool (www.edwordle.net accessed on 29 April 2021). The
wordle was set to 250 words, to group similar words and exclude stop words (Figure 2).

Figure 2. Wordle example from one of the interviews.

Thematic Analysis

Line-by-line coding and inductive thematic analysis were undertaken by the univer-
sity researchers using the steps outlined by Braun and Clarke to develop a preliminary
codebook [50]. The preliminary codebook, transcripts, CSS and wordles were used in
a talanoa workshop with CR. This workshop aimed to further develop the analysis frame-
work and identify preliminary themes. Community researchers (n = 6) were divided into
three groups, with the university researchers (n = 2) joining two of the groups. Transcripts
were divided between these groups according to age; that is, one group received CSS and
transcripts for the older generation (O = older), one for the middle generation (M = middle)
and one for the younger generation (Y = younger). This was to highlight any generational
differences in data. Each group received two interviews that they conducted, and four
interviews conducted by other teams. Community researchers then used butcher’s paper
and post-it notes to cluster ideas into themes. The final step involved the CRs presenting
their analysis to the whole group highlighting the core themes which were discussed and
then formed the preliminary codebook.

The second stage of analysis involved an additional talanoa workshop with Elder
CR and the university researchers. The Elder CR used the preliminary codebook and
the remaining CSS with exemplar quotes to further extend and verify the themes. These
themes were used to develop a free-form mind map that further facilitated analysis. This
technique was used to facilitate the connection of concepts and to generate associations
between ideas [51] and involved centralising the issue (‘food’) and then branching off
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related concepts and headings [52]. These branches were further subdivided and/or
related back to other branches as analysis progressed, resulting in the development of the
mind map. After this workshop, the two university researchers met to continue the mind
map using colour coding to denote generational differences and asterisks to connect back
to the themes identified in the first workshop.

The mind map and generated themes were presented (including in report form) to
the SC and CR. The SC provided feedback on the wording, framing and ordering of the
themes. Using multiple researchers and an analysis approach that involved multiple meth-
ods, including those that are highly visual, allowed for triangulation of data. A constant
comparative approach that was managed by the university researchers ensured that data
integrity was maintained.

2.5. Reflexivity

As is the practice in qualitative research and to acknowledge the shared expertise
a reflexivity statement [53] is provided here. The authorship team comprises four mem-
bers who identify as Pasifika (Akbar, Radclyffe, Santos, Mopio-Jane) of mixed cultural
backgrounds. Four authors have been university trained in public health, nutrition, and
anthropology. MM is an Elder of the Papua New Guinea community and a broadcaster for
ethnic radio. Gallegos identifies as Australian and is a white, Anglo-Celtic, middle-class
cis-female who has worked in academia for 15 years. A full listing of the SC and CR
is provided in Supplementary Materials S4. At multiple points in this research project,
community researchers were asked to reflect on their own positionality and on the process.
This process was multi-layered with Elder and young researchers debriefing with each
other, as well as CR reflecting with university researchers during all stages of the research.

2.6. Ethical Considerations

This research had ethical clearance from the Queensland University of Technology
Human Research Ethics (#2000000381). The SC co-designed and reviewed all participant
information and consent documents and all research processes to ensure their cultural
integrity. All participants provided informed written or verbal consent. Any potential
ethical issues arising during the interview were discussed allowing the participants to
renegotiate informed consent based on the changing nature of the inquiry. Any cultural,
spiritual and personal concerns about disclosure and anything in relation to cultural and
religious beliefs were also discussed and clarified with participants before obtaining consent
to disclose or use any sensitive information. For example, many Elders are secret keepers
of specific cultural foods which have deep spiritual meaning. It was made clear that they
were under no obligation to disclose this information.

3. Results

Fifty-nine community members were invited to participate, 15% (n = 9) declined
and 17% (n = 10) were uncontactable or did not respond. Consequently, forty talanoa
were undertaken with a total of 49 community members representing multiple Māori
and Pasifika cultural identities (Table 1). Interviews were conducted with 34 individuals,
10 couples and there was one (n = 5) multi-Pasifika group talanoa. Approximately half
(45% n = 18) were members of the older generation (>50 years), and the remaining par-
ticipants were equally divided between the middle generation (n = 11, 30–50 years) and
the younger generation (n = 11, <30 years). Two-thirds (67%) of participants identified
as women.

From the talanoa, eight key themes emerged. In keeping with the Māori and Pasi-
fika story-telling tradition, the themes are represented metaphorically and visually in
Figure 3. Taro was chosen as it was described as a common staple food among most of
those interviewed. Each theme is further discussed below with selected quotes. Quotes are
designated by community group/cultural identification and generation (O; M; Y). Solutions
and barriers to food insecurity will not be discussed in detail in this paper.
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Table 1. Cultural identity as reported by participants in the interviews *.

Cultural Identity Participants

Cook Islands 1
Federated States of Micronesia 1

Fiji 5
Kiribati 1

Kiribati/Australia 1
Māori/Pakeha 2

Māori 5
Māori/Cook Islands 1

Nauru/Australia 1
Niue 3

Papua New Guinea 4
Rotuma 1
Samoa 7

Samoa/Fiji 1
Samoa/Māori/Irish 1

Solomon Islands 2
Tokelau/Māori/Tuvalu/Cook Islander 2

Tokelau 2
Tonga 4

Tonga/Australia 2
Tuvalu 1

French Polynesian-Tahiti/Māori 1
Total 49

* We have reported the cultural identities as described by the participants. These include self-identification with
a singular culture and with hyphenated identities dependent on the diasporic journey.

Figure 3. The taro plant illustrates eight key themes that emerged from the interviews which are
shown to be all interconnected by food: identity, hospitality and reciprocity, and spirituality form the
roots or foundation of the meaning of food for Māori and Pasifika peoples; solutions and barriers
form the soil or structure from which these understandings and practices of food are nourished or
restricted; physical and mental health, expectations and obligations, and stigma and shame form the
leaves of the taro plant, representing the surface-level experiences and challenges of food insecurity.
The diagram overlies a map of Australia, Aotearoa and some Pacific Islands to symbolise how our
peoples’ experiences of food insecurity may differ between diasporic and homeland communities but
are simultaneously intertwined by socio-cultural and genealogical ties that transcend space and time.
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It is important to note that these themes are not mutually exclusive, and they overlap
and provide a rich description of food, identity and holistic health in Māori and Pasifika
cultural groups living in south-east Queensland. The themes describe Māori and Pasifika
as a collective but this in no way implies homogeneity across the island nations. Food
as a cultural object is constantly evolving and its meaning varies not only from nation to
nation but also from family to family and from individual to individual. We have where
possible explored in depth the similarities and have attempted to highlight the differences.
However, it has not been possible to give due acknowledgement to the deep and nuanced
differences across cultural groups and generations.

3.1. Identity—Food Is Central to Cultural Identity and Connects People, Families
and Communities

In Chuukese there is a saying ‘food is bone’ which explains the centrality of food to life, to
cultural, familial and communal shared experiences. In the way that bone provides the
skeletal structure of the human body, so food is the framework to a holistic life and shared
social and cultural experiences” (O_Federated States of Micronesia).

Food plays an important social and cultural role in all Pacific communities, often be-
yond nourishment. Forming a central component of Pasifika cultures and everyday living,
food plays a vital role in keeping traditional practices alive. In traditional contexts, food is
a means of maintaining societal norms and practices and affirms one’s identity and sense
of belonging. Food and its sharing is the social cement that provides a framework for
shared social, cultural and communal experience and includes nurturing and sustaining
individual, family and communal relationships, particularly intergenerationally for Māori
and Pasifika peoples where food has and continues to be core to Pasifika concepts of love,
reciprocity and respect.

It’s sort of like a love language in ways . . . giving and receiving food. For example, when
my father was in hospital and my mom was in town at the time, it was the fact that my
friends showed up with food for us. That was a big deal for her (Y_Papua New Guinea).

Every Pasifika culture has specific protocols on how certain types of foods are prepared,
served and to who and by whom as a way of maintaining customs. It is through food that
familial and community connections are forged, maintained and strengthened. Traditional
foods are pivotal to this identity formation and are valued not only for their nutrition
but also for learning about one’s culture. Customary practices regarding how food is
prepared, stored, distributed and consumed, is passed down through the generations. This
includes the value of certain traditional foods (e.g., pig, taro/dalo) which signify respect
and hierarchy. For example:

Certain foods are shared in social occasions or functions and have higher value such as ufi
(dalo) and so these are shared or gifted with families and members as a sign of respect . . .
For instance, different parts of fish or meat are given to certain important members of the
family (usually the head or the eldest (O_Fiji).

Food creates a ‘safe cultural space’ that provides opportunities for individuals to ex-
press themselves, reaffirming identity and a sense of belonging. Food unites cultural groups
and communities. The sub-themes identified were food as: connection; a language of love;
a way of honouring family and showing respect; a way to create culturally safe places; and
as celebration. See Supplementary Materials S5 for exemplar quotes for sub-themes. The
key role of traditional foods in keeping culture alive was highlighted:

We had one (underground oven) at the premises and one again at campsite. We have
a number of youths [who] turned up and you can tell they thoroughly enjoyed the
experience. This is how we cook back at home, how our ancestors cooked. It wasn’t with
an electric oven that we turn the thing on. It was with wood and rocks. (O_Niue).
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3.2. Hospitality and Reciprocity

Food plays a central role in demonstrating the key cultural tenets of hospitality,
reciprocity, respect and humility as illustrated by the themes described below. Food
is part of a communal system connecting the Māori and Pasifika diaspora: an offer to
share food may simply be an expression of hospitality and reciprocity guided by spoken
and unspoken rules and demonstrates cultural appreciation. As with identity, there is
a collective understanding that the main purpose of contributing food for shared activities
is to enable participation and inclusion of all members of a community. In this con-
text, contributing food is taking responsibility and maintaining cultural traditions within
a cultural system of support to preserve social order and hierarchy. Often this means not
only bringing food but also eating the food that is prepared.

Hospitality is a big thing in our church, because it sort of creates that sense of connected-
ness again. So even at the moment through COVID, it’s been a little bit tough, because
we haven’t been able to do like big connection groups like or big corporate gatherings. But
when we do when we are able to have them, it’s always kind of centred around food when
we have that time to connect off afterwards (Y_ Māori).

Hospitality, you know, people who would visit us, the first thing we would provide is
a drink. And then after that, if they were staying longer then we would provide food and
have a meal, for example. But food seems to be the thing that brings everyone together
and then people share that hospitality, share that fellowship, [and] share the social side of
things (O_ Rotuma).

Reciprocity was conceptualized as ‘nobody goes hungry’ and ‘there is always more
than enough food’. Food is never offered sparingly as that would be deemed disrespectful
and only the best is offered to guests and visitors. Whilst this can be detrimental to
some families who are struggling, there is a communal culture of service with community
members and families helping and supporting those in times of need.

Well, I think that, you know, what, some families, we’re that that are not so well off, I
think that is excellent, as well. terms of, I suppose that they have to make sacrifices and
struggle a bit in some areas, because, you know, their country, they have to contribute to
the community. But it’s like a lot other Pacific Island communities here is very kind of
communal type, you know, communal system, I suppose it’s kind of like a bit of, you know,
reciprocal behaviour that goes on as well. Because if you have a function as well, you know,
for example, that the people from your church will help you out too . . . (O_ Niue).

A formal practice of reciprocity is the tradition of ‘Inati’ (pronounced in-at-see), which
is a shared concept practised for generations among Tokelauans, with similarities across
other cultural groups. Inati implies that there will always be leftovers and plenty to go
around. It means enough food has been provided and it is shared amongst everyone:

Inati basically means the sharing of food. It’s contributing to each family . . . When they
call the Inati, it is always boys. It’s not voiced for the mothers or the fathers. It has always
been said that, for us with the “moya tomaniti” (meaning our children), we say there
is Inati happening at two o’clock this afternoon. Okay, so each family will go, one or
two people will go to that Inati. . . . .So basically, what they do is they calculate how many
people in that family and then they’ll share accordingly. A family of three cannot have the
same amount as a family of 10. So, they actually distribute accordingly (O_ Tokelau).

While one side of reciprocity is in the giving, the other side is in accepting. To not
accept what is offered is also considered disrespectful. However, some members of the
younger generation believe this is changing.

So in my role, I’ve done home visits, things like that, if somebody offers me food I won’t turn
it down. It’s rude. Where I’m from, it’s rude. And I’m also seeing people who don’t have lots
of money who are in crisis. And if they’re offering me something, I’ll take it, because they’re
offering. That offer in itself means a lot when they haven’t got enough (M_ Māori).
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I don’t think it’s not as, I guess, taboo to not eat someone’s food that they’ve prepared for
you. I guess if they prepared it specifically for you, then yes, you should have a plate or
at least eat from the plate. There’s no real expectation for you to finish it. But there is
an expectation for you to keep serving (Y_ Kiribati).

3.3. Spirituality

Spirituality plays a pivotal role in Māori and Pasifika communities and is observed
through religious or faith practices as well as metaphysical, mental and physical connec-
tions to land and ancestors. Food is sacred and therefore connected to spirituality. Food
that is grown, collected, prepared, shared and consumed acknowledges an ‘exchange of
energy’ or ‘mana’ between all elements of the physical, metaphysical and social spaces and
these connections are essential to holistic health. In Australia, families who have migrated
have adapted to their new environments, moving away from growing their own foods. As
a result, this has contributed to cultural and spiritual disconnect from the process of growing
and appreciating this ‘exchange of energy through food and thus ‘feeding
our mana’.

We are very connected to the process of food, the way we work and toil the land, and so
we appreciate food, you know. It’s all connected and for us Pasifika you know food and
the land, we [have to] thank God. It’s a spiritual connection that we have to the land and
how it gives back to us (M_Tonga).

I’d say mainly because it’s one way that we show our appreciation or love. Because we
don’t live on monetary things, especially in the Islands. And a lot of it is because you
put a lot of time and effort into growing it and cultivating it, and then into harvesting
it. You’ve put all this time and energy into this and you’re consuming it. So, you’re
consuming that energy for your body (Y_Kiribati).

From a religious perspective, food is honouring God with the first fruits of one’s labour.
Thus, sharing of food, for example, after a church service, affiliates with this purpose that
‘mana’ or strength comes from the ability to share and the ability to receive when one is
vulnerable or hungry.

Not only the sacrament on Sunday, but the food that God provides for us every day is holy.
And so therefore, we treat this as a provision that God has given to us to sustain our life,
to develop us. Every holistic development of a human-being centres on this provision of
God, and in your context this is food. So therefore, it is very important that food needs to
be clean. Hygiene needs to come into all perspective of development, you know, gardening,
growing, cooking, all those aspects; how to preserve them for the use of the family of the
community, how to offer them in generosity to those who have come. And then they all
are contained in God ‘Mana’.... that’s it (O_Rotuma).

3.4. Expectations and Obligations

Food for Māori and Pasifika communities is also centred around fulfilling complex
obligations to the community and church. Expectations could include contributing by bring-
ing food to an event or gathering, by contributing financially or through participation that
is, food preparation, cleaning and/or serving. Being present and actively contributing in
some way is valued and is seen as important in maintaining relationships and connections.
However, if these obligations or duties are not fulfilled, there may be negative consequences
for families or individuals within their communities. While participation was considered
a form of contribution often the types, quality and quantity of food provided were taken
as the definitive benchmark of the value of the contribution. In many communities the
contribution was judged against the social norms that are spoken and unspoken:

I think there is definitely an expectation. I think there’s an expectation that if you want to
be part of a community and being an active member, that everyone must contribute. So
if everyone’s contributing food, then every member that turns up must contribute food.
I think there’s that cultural expectation there. So I think for those who choose not to be
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involved, it could be a fact that they just financially aren’t able to contribute and then
therefore cannot participate in those community events. And then that can kind of I guess
impact our cultural identity, and not being able to be part of our cultural community can
have such a massive impact (Y_Kiribati).

Mostly, because I give back. Yeah. So in my head, I’m like, it’s not something that I would
expect. It’s something that I would do. More so out of obligation, rather than because I
want to. Yeah. If that was the case, because it’s kind of that notion of you scratch my back
and I’ll scratch yours. Which to me is like, I don’t love it but, again because I think when
I give or when I do it, there is the expectation and intention of not receiving. It’s purely
for the intention of giving (Y_Māori).

There is intergenerational transfer of cultural knowledge through food which is fun-
damental to maintaining identity, connectedness and traditional practices. For diasporic
communities, there are, however, changing priorities for younger generations in relation to
financial commitments, family structure (nuclear instead of extended families), with mixed
marriages of partners not necessarily from the same cultural background, obligations and
work and family commitments. For many of the younger generation, there is a shift away
from traditional practices and how food is perceived in terms of access, preparation, buying,
feeding and consumption.

I don’t feel like it should always be an expectation. I think if I knew that my brother or
sister wasn’t working or were just making enough to provide for their own kids, that
is expectation met. So it would be like if I’m hosting or having a big family dinner, the
expectation is that they just turn up. I think it’s just about finding that balance, because
I think some of the expectations are old school. Really, really old school. And for me, I
guess, the way that I live now isn’t really applicable, or is not always applicable. So it’s
hard to sort of follow them (Y_Māori).

But I think that it’s also dictated to by things such as changing priorities of young people,
and the cost factor. For example, some young people, they just like a cup of tea, you know,
some biscuits, sandwiches at their function . . . It is a lot easier to prepare. Usually when
you’re providing a Pacific Island type meal, it takes a long time to prepare. It can be very
costly as well. Some of the younger ones, you know, got mortgages, they’ve got kids or
got sports fees, and so forth (O_Niue).

3.4.1. Expectations from Family

For the Māori and Pasifika diaspora living in Australia and Aotearoa, it is common
that expectations are placed on them to support extended families living in the same
country or in their home Islands either financially or through other means. Pressures of not
being able to fulfil such obligations can cause stress, conflict and discord within families
and communities. It can also result in financial and material hardship for those living
in Australia.

The view from the Islands with relatives is wealth but [they] do not realise that its more
expensive to live here. I know there is an expectation for those of us overseas to contribute
back home . . . One of the things that I’ve tried to do is explain to people back at home
that some here and a significant number of Fijians and Pacific Islanders, they have to
work two or three jobs to support their family. . . . . I know of people that are supporting
their own families back home, they pay their electricity bill and everything else, including
food.” (O_Fiji, Samoa, Cook Islands, Māori).

3.4.2. Expectations from Churches

Churches in many Māori and Pasifika communities are an integral part of the spiritual
and social nourishment of members. Churches play a pivotal role in Pasifika communities,
providing pastoral care that includes spiritual, mental, physical and financial support.
Being well connected to communities, church can also play a key role in providing cultural
support by providing safe spaces for Indigenous languages, traditional dress and practices
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to be expressed. Through the offering of charitable services, churches provide a significant
safety net for those in need. It is also a space where trust is established; thereby creating
a system of support for those in need. Families facing hardship, who are connected to
the church, will use this resource before seeking external help. Knowing who needs help
through the ‘coconut wireless’ (a community communication network) ensures that the
support can be reciprocated in time.

I think the role of the churches in its pastoral care is important that we look at people who
do not have and to send food or think how do we help them? . . . The money that God
gives us as a gift can be channelled to other important things in the lives of the people
because the church is a people. (O_Rotuma).

However, different churches have different expectations of their members. For some
participants, the expectations of church members to contribute equally, particularly to the
financial viability of the organisation, potentially contributes to hardship and reduces the
effectiveness of the safety net. This expectation was not necessarily experienced by the
younger generation.

I found out why a lot of people weren’t coming [to church]. Because they didn’t have the
koha (donation) (O_Niue).

It can become a burden to the people that they are helping or an expectation from them to
contribute . . . It’s a sad thing to say, but I think it’s more than the forcefulness of it . . .
It’s like I need you in the church to show that our church is growing, that’s why they do
what they do . . . (O_Samoa).

With churches being the predominant safety net, there can be challenges for families
or individuals who are not part of a church or faith-based community. This is often the case
for many newly arriving Māori and Pasifika individuals or families who are unfamiliar
with the networks and may not know who to go to for support or help.

Unfortunately, there’s also a lot of people that do not have that support. They don’t attend
any churches, they pretty much like live on their own really and are not involved in any
of their respective communities and cultural communities. So they’re the ones that will
go without having family and social support around them (O_ Samoa).

3.5. Stigma and Shame

There are two elements to this theme. The first is not being able to honour the
expectations and obligations, outlined above, generating feelings of stigma, embarrassment
and a sense of being judged. Families who are struggling may not be able to reciprocate
or make financial or food contributions. Consequently, this could lead to not being able
to connect to the wider community, resulting in further isolation and disengagement.
Alternatively, the drive to honour these expectations can result in families going without
food or using money set aside for rent or other core living expenses.

But I think in terms of anyone who shows up to an event where there’s no food, it will be
looked down upon. And probably classified as rude. It could just be they just don’t have
any money to be able to provide it and it’s kind of a no-win situation sometimes which I
find it really harsh in our culture (M_Samoa).

It’s sad, I see this a lot. When families haven’t got anything to contribute, they stay home.
Because sometimes it’s a shame to go to our traditional thing when we know everyone
else will be putting in something, and I don’t have anything to put in. Because usually
this time, they sometimes read out names. And if your name doesn’t get read out, it can
be a very shameful experience. So the family doesn’t go. So what happens is more and
more people don’t go because [of] their financial (issues) (O_Niue).

The second element is a culture of pride within many Māori and Pasifika communities
to hide hardship. Shame is associated with not having food. Keeping family matters private
or using family safety nets is a way to maintain social identity and family honour. This
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strong culture can create barriers and challenges to seeking help or support or disclosing to
others about issues of food insecurity.

In my experience, the majority of the time this struggle was never expressed outside the
family. So in the same way, as the individual might not talk about, might not bring their
struggle to the community space . . . Maybe it’s viewed as weakness, maybe as soon as
they don’t want to impose on the space, or the community (Y_Samoa).

I think there’s still a lot . . . to learn, you know, when you’re doing it tough to put your
hand up. You know, again, it comes down to that sense of pride, where you don’t want
people to know or anyone else to know what you’re going through. (O_Cook Islands).

Because I think it’s a hard thing to go and ask for free food. Yeah, it’s shame. Men are
supposed to be supporting your family providing for your family and you and you can’t
even provide the basic of food on the table. I think it really took a kick in the gut kind of
thing for them (Y_Tonga).

For many Pasifika men not being able to put food on the table represents a loss of their
manhood and a sense of failure that they are unable to provide for their families which
can impact family dynamics and relationships as well as food security. This may not be
an issue for those living in the Pacific Islands where food has been in abundance and was
able to be collected, freely, from the land and sea. This was, however, identified as an issue
for those living in Australia.

Well, I can speak on behalf of men. And I know that for any normal man that can’t put
food on the table, it would be quite devastating. He would feel inadequate, and as if he
wasn’t doing his job properly. Especially if there’s kids in the family. . . . . Because in
Nauru, you don’t really have a problem with providing food on the table, because you can
just go and catch fish. And yeah, you can get everything you need off the land and off the
sea (O_Nauru).

3.6. Physical and Mental Health

Health is an important issue for many Māori and Pasifika peoples living in Australia
where there is a burden of chronic diseases and poor health status because of behaviours
influenced by environmental (obesogenic environments—that is, easy access to energy-
dense foods plus lack of time) and financial conditions. Participants identified feeding
large families on small budgets, with adults working multiple jobs and with long hours,
creating time poverty, as a particular issue. Providing cheap, energy-dense fast food was
also considered an option for community events for those with fewer financial and time
resources. Other key issues included lack of understanding about portion size, being
mindful of eating healthily and the connections between food, nutrition and health.

So let’s say you have two parents, and a large family. Between them working, then looking
after the kids then coming home? The question is like, Where’s the time to produce a good
meal? Like where is the energy if they’re running between looking after, maybe there’s,
a five-year-old and a sixteen-year-old, between them playing sports or juggling a lot of
things? (Y_Samoa).

There may be the lack of knowledge and understanding the lack of skills to be able to know
what to do with some of the different variety of foods. So one of the problems we have is
too many portions, now we have too easy access. It’s not really appreciated, we just buy
a whole bunch, and we’re eating copious amounts in every meal, because we went for
the money and we’re just trading with money. And so because of that disconnect of that
cycle of development, growth, distribution, evening out that cycle in the Islands is almost
a little bit different now (M_Tonga).

4. Discussion

Food security is an issue for the Māori and Pasifika diaspora living in south-east
Queensland, but its ramifications go beyond the material provisioning of food and reach
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deeply into identity, belonging and community obligations. These in turn impact on health
and wellbeing through disrupted relationships between food, environment, genealogical
ties, cultural identity, resilience, reciprocity, respect and humanity [54,55]. The results
from this research remind us that structural changes to improve access to and availability
of healthy foods needs to take into consideration the expectations and obligations that
bind communities together. The results highlight a range of points of discussion, but we
want to focus on three key components; firstly, cultural food security is a salient considera-
tion; secondly, that food security for Māori and Pasifika peoples is not an individual but
a collective responsibility; and finally, food sovereignty approaches may provide more
sustainable long-term solutions.

4.1. Cultural Food Security

Each domain of food security is influenced by culture from how food is grown,
procured, prepared and shared [4]. The essentiality of cultural foods to food security
acknowledges that cultural food security emphasizes the ability to reliably access important
traditional foods, using traditional growing, harvesting and cooking techniques [43]. For
many Māori and Pasifika peoples living in Australia, there is an accumulative impact of
identifying as both Indigenous and migrant. Foodways and maintaining food security
become imperative to building both a collective Pasifika identity as well as an individual
Pacific Island nation identity. This may typically involve growing, preparing and sharing
traditional foods in Australia, importing traditional foods from the Islands, maintaining
to-and-fro movements between the diaspora and the Islands as well as the maintenance of
these conduits by sending remittances and other support.

Food is one of the primary vehicles for social connectivity for the Māori and Pasifika
diaspora. It is the materiality that underpins the spiritual, emotional, physical and social
health of each member as well as the collective. Food is key to the building and maintenance
of social capital [56]. Social capital (as social participation, networks and trust in others) is
protective of migrant mental health, especially in those exposed to racism and discrimina-
tion [57,58] and can contribute to flourishing [59]. Flourishing is optimal functioning in
emotional, psychological and social well-being—the opposite is languishing [59]. Cultural
food security is therefore imperative for not only the maintenance of Maori and Pasifika
community health, but is necessary to enable the communities to flourish.

Food insecurity in Māori and Pasifika communities is also contributing to the increased
consumption of less healthy non-traditional options, foods that fill (are calorically dense)
rather than nourish (are nutrient dense) [41,42]. There is a growing tension between the
obligations and expectations associated with demonstrating hospitality and generosity with
the need to limit portion sizes for health. The younger generations are providing leadership
in finding compromises that fulfil community social obligations without compromising
individual health.

4.2. Food Insecurity as a Collective Responsibility

The Food and Agriculture Organization (FAO) has recently extended the conceptuali-
sation of food security to encompass two additional domains “agency” and “sustainabil-
ity” [1]. The agency domain is relevant here in that it refers to the rights of individuals to
determine their own food system. Agency as defined by Sen [60] is when a “person is free
to do and achieve in pursuit of whatever goals and values her or she regards as important”
(p. 203). While the domain stresses individuals and groups, the concept is still embedded
in individualistic rather than collective conceptualisations.

Individualistic cultures which are pervasive in most countries with neoliberal gov-
ernments focus primarily on the care of self and family with less reliance on others for
support [61,62]. Personal goals and identity take precedence over the goals of society
and social identity. Conversely, collectivist cultures, which encompass many Indigenous
peoples, focus on communal responsibility, interdependence and collective survival [63].
Harmony and relationships and the health of the whole community rather than individuals
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are prioritised. There are indications that food security (FS) at the household level may
be viewed differently from the perspective of collectivist versus individualistic cultures.
Renzaho and Mellor [64] describe food sharing and providing for needy families not as
a coping strategy but rather as a “cultural obligation and a prerequisite for cultural harmony
and community cohesion” (p. 2).

A strength of the Māori and Pasifika diaspora is the reliance on the collective in
a complex interplay between expectations and obligations to ensure that all members of the
community have access to food. For many communities, this is mediated by faith-based
organisations that play a central role in ensuring well-being. Religious identity has been
shown to contribute to psychological wellbeing directly and indirectly through social con-
nectedness and social support [65]. These networks are responsible for ensuring that pride
is maintained, so families in need do not need to ask for help. The outward manifestations
of food insecurity in collectivist cultures range from not being able to meet your obligations
and maintain social connectivity through food, to going hungry. Food insecurity is therefore
not an individual failing but potentially a failure of the collective network. The stigma and
shame that accompanies food insecurity is consequently potentially experienced by not
just the individual but reflects on the entire community. Stigma and shame associated with
food insecurity are not unique to Māori and Pasifika communities. They are experienced
almost universally by those who are struggling to put food on the table, and in particular by
those who have resorted to using charitable food relief [66,67]. Dryland et al. [68] describe
the maintenance of social identity as a key driver for women experiencing food insecurity.
In these situations, women prioritised strategies that provided a public demonstration
that their situations were not compromised. For Māori and Pasifika families, this can
mean maintaining their obligations in terms of church gift-giving, hospitality, reciprocity,
remittances to family in the Islands and contributions at social functions. While at home
they may be struggling to put food on the table.

The depth of distress experienced by Māori and Pasifika communities could potentially
impact on how household food insecurity is measured. The FAO has recently started to
move away from using only undernourishment as an indicator for food insecurity towards
an experience scale (Food Insecurity Experience Scale (FIES)) [69]. The FIES is an eight-
question tool based on the measure used in the United States and asks at the individual or
household level about experiences of food insecurity (from worry to hunger) due to lack
of money or other resources. The same measure is being used across countries to allow
cross-country comparisons. There is no data for the Oceania region apart from Australia
and New Zealand [70]. Given the impact of climate change in the region and the ensuing
transformation of food systems, understanding the level of food insecurity experienced
at the community level is vital [71]. The FAO in a personal communication indicated “we
face an issue with fielding the FIES in some Pacific Island states, from where we receive
reports that the questions are perceived as offensive by members of local communities
and we are looking for means to better adapt them to culture and context to preserve their
efficacy in eliciting the signs of food insecurity” (FAO, personal communication 23 January
2019). Developing the appropriate measure for monitoring will require understanding the
broader ramifications of food insecurity and working with communities to identify and
explore the issue in depth.

4.3. Moving to a Food Sovereingty Approach

The more recent conceptualisation of food security to include agency and sustain-
ability as key dimensions highlights the possibility of moving towards a food sovereignty
approach. Food sovereignty implies a broader vision of food security, moving away from
an individualised focus to one that disrupts and reimagines food systems so they are
democratically managed and geographically specific [72,73]. Food sovereignty has been
conceptualised within First Nations contexts, as having seven pillars: (1) focuses on food for
people; (2) builds knowledge and skills; (3) works with nature; (4) values food providers;
(5) localizes food systems; (6) puts control locally; and (7) allows that food is sacred [74].
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This approach aligns with the conceptualization of food for Māori and Pasifika communi-
ties living in south-east Queensland. That is, food is deeply linked to identity, spirituality,
culture and holistic health. Food sovereignty highlights that the human right to food en-
compasses access to food-producing resources such as land and water, which can be more
challenging in urban environments and for those disconnected from traditional resources
via migration [75]. Food sovereignty requires an understanding and disruption of the
inherent power structures and a focus on self-determination and social justice to enable
individuals and communities to define their own food system [76]. Food sovereignty is
described as a process as much about creating connectivity as about creating autonomy [77].
A food sovereignty approach also links more tightly with the Sustainable Development
Goals with a focus on ensuring the health of land and seas, the maintenance of livelihoods
and the empowerment and education of people [78].

Currently, instead of collective food sovereignty approaches, individualised inter-
ventions such as emergency food provisioning or cooking and budgeting workshops are
more pervasive. These provide a valuable food and skills safety net but do not address
long-term structural barriers. Health programs, to date, have not focused on community re-
sponsibilities but have instead “promoted individualised empowerment discourses which
dissuade a symbiotic understanding of self-in-relation to community and land, place-based
agency and social–ecological resilience” [79] (p. 57). Māori and Pasifika communities
already have powerful social networks, deep knowledge and skills about food systems
and a spiritual imperative to build a collective food network. What will be key in develop-
ing any strategies for Māori and Pasifika communities is recognition that the community
is not a homogenous community but rather a multiplicity of cultural backgrounds and
identities. There are also generational changes –with younger generations potentially less
strongly connected to existing community safety nets that older generations have relied
on and drawn support from. Māori and Pasifika youth in the diaspora are struggling
and reconnection to cultural identity, spirituality and community through food may offer
one pathway to self-determination [33,80].

This work has identified that future research needs to focus on co-designing solutions
using a food sovereignty approach that will enable communities to flourish. The impact
of social issues such as structural violence and racism are under-explored determinants
of food insecurity as are potential protective factors such as community cohesion and
religiosity. Finally, for Māori and Pasifika peoples, ensuring that food insecurity can be
measured and monitored in a respectful way is a priority to enable adequate resources to
realign food systems for sustainable action.

4.4. Limitations

There are cultural differences between Māori and Pasifika communities and where
possible these are highlighted but it has not been feasible in the context of this paper to
explore the nuanced differences. The SC attempted to ensure representation from all Pacific
Island nations, but we were unable to identify key informants from some of the smaller
communities that may not be connected to the broader Pasifika diaspora. For example,
there was no representation from the Marshall Islands or American Samoa. Some of the
interviews took place at the height of the COVID-19 pandemic when many members
of the community were in isolation. This situation had the potential of bringing food
insecurity to the foreground due to the loss of jobs and income experienced by those who
were ineligible for government payments. However, it also highlighted the resilience and
strength of social networks that were mobilized to support community members. The
data presented here is relevant within the context of Māori and Pasifika peoples living in
south-east Queensland and may not be able to be generalized to the diaspora living in other
locations. The conceptualization of food security as going beyond simple food provisioning
for collectivist cultures could be relevant for other cultural groups.

174



Nutrients 2022, 14, 2020

5. Conclusions

Food has an important role in Māori and Pasifika communities in south-east Queens-
land and contributes significantly to collective identity, spirituality and holistic health.
There are complex obligations and expectations involving food that are necessary for the
maintenance of relationships and community. When foods (including cultural foods) are
not available or accessible, individuals experience not only a loss of physical health but
lose connections to their broader identity and their link to their ancestral homes. However,
communities have demonstrated resilience through the maintenance of social, spiritual and
cultural support networks. Churches and local community groups provide culturally safe
and far-reaching safety nets for Māori and Pasifika families and individuals struggling to
put food on the table.

Addressing food insecurity for collectivist cultures such as those of Māori and Pasifika
peoples requires reframing its definition and scope to embrace food sovereignty approaches
over individualised or nuclear family-focused methods. It requires a holistic appreciation
of cultural food security whereby elements of identity, reciprocity, hospitality, mana and
spirituality are all regarded as significant and interconnected. In this context, improved
food security may be attained through co-creation and co-designing solutions which range
from high-level actions that impact the social determinants of Māori and Pasifika peoples
as well as practical solutions that utilise and strengthen existing social networks to produce
and distribute affordable and nutritious food.
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