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Abstract
Introduction: Assessing diet sustainability and healthiness is increasingly a matter
of concern, by its association with human impact on environmental sustainability
and health. Nevertheless, the analysis of healthy sustainable diets in association
with the population health, particularly in children, still lacks evidence. Parental
education is one factor that can greatly impact children’s obesity, and dietary
intake. Therefore, we aimed to assess the association between parental education
and BMI with sustainable and healthy diet patterns in school-aged children.
Methods: Anthropometric measurements and parental education data were
analysed on 392 children (49.1% girls), aged 7 to 12 years. Total WISH score and
sub-scores were calculated based on adherence to the recommendations of the
EAT-Lancet reference diet, through a 24-hour dietary recall questionnaire
administrated to children. Linear regression models were performed to study the
association between parental education and BMI with total WISH scores and sub-
scores.
Results: A higher parental education level was associated with healthier
sustainable diets among school-aged children (8=2.13, 95% Cl=0.14; 4.13), also
presenting positive significant association with less healthy score (8=1.27, 95%
Cl=0.26; 2.27) and low environmental impact score (B=1.72, 95% CI=0.26; 3.18),
after adjustments. No significant associations were found between BMI and total
WISH score or sub-scores.
Conclusion: These findings suggest that parental education is associated with the
adherence to a planetary healthy diet, highlighting the importance of education
in a healthy sustainable development.
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Resumo
Introducdo: A avaliacdo da sustentabilidade e da salde da dieta é uma
preocupacao crescente, pelo seu impacto humano na sustentabilidade ambiental
e na saude. No entanto, a analise destes parametros em associacao com a saude
da populacao, particularmente em criancas, carece de evidéncia. A escolaridade
dos pais pode influenciar a obesidade infantil e a ingestao alimentar. Assim, foi
objetivo deste trabalho avaliar a associacao entre a escolaridade dos pais e o IMC,
com padroes de dieta sustentavel e saudavel, em criancas.
Métodos: Realizaram-se medicées antropométricas e recolha do grau de
escolaridade parental em 392 criancas (49,1% raparigas), entre os 7 e 12 anos. O
score total da WISH e os sub-scores foram calculados com base na adesao as
recomendacoes da dieta de referéncia da EAT-Lancet, através de um questionario
as 24 horas anteriores, aplicado a criancas. Foram realizados modelos de regressao
linear para estudar a associacao entre a escolaridade dos pais € o IMC com o score
total e os sub-scores da WISH.
Resultados: Um maior grau de escolaridade parental foi associado a dietas
sustentaveis mais saudaveis (B=2,13, 95% Cl=0,14; 4,13), e apresentou uma
associacao significativa positiva com o less healthy score (B=1,27, 95% CI=0,26;
2,27) e o low environmental impact score (B=1,72, 95% Cl=0,26; 3,18), apos
ajuste. Nao foram encontradas associacoes significativas com o IMC.
Conclusdo: Estes resultados sugerem que a escolaridade dos pais esta associado a
adesao a uma dieta saudavel planetaria, salientando a importancia da educacao
no desenvolvimento sustentavel e saudavel.
Palavras-chave: Alimentacao saudavel e sustentavel; indice de massa corporal;

Grau de escolaridade parental; WISH.



List of abbreviations, and acronyms
BMI - Body Mass Index
CDC - US Centers for Disease Control and Prevention
Cl - Confidence interval
COSI - Childhood Obesity Surveillance Initiative
IAN-AF - Portuguese Food, Nutrition and Physical Activity Survey
ISAAC - International Study of Asthma and Allergies in Childhood
N - Frequencies
00 - Overweight + obese
SD - Standard deviation
TCA - Portuguese Food Composition Table
UNW - Underweight + normal weight
WISH - World Index for Sustainability and Health
WHO - World Health Organization
% - Frequencies
%BF - Body fat percentage

B - Unstandardized beta
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Introduction

The Anthropocene is characterized by its major negative impacts on human
environmental sustainability and health (- 2| parameters to which food systems
are intrinsically associated® 4,

Evaluating the sustainability and the healthiness of our diets is increasingly a
matter of concern, resulting in the development of several different indices 7).
The World Index for Sustainability and Health (WISH) is an example of an index
that scores the environmental sustainability and healthiness of the diet in a
stepwise scoring system @), based on adherence to the EAT-Lancet Commission's
recommendations for dietary consumption levels . This Commission published,
for the first time, a framework of global recommendations for food systems, in
order to achieve a planetary healthy diet for nearly ten billion people in 2050 ©.
Nevertheless, analysis of the developed indices in association with the population
health, particularly in children, still lacks evidence.

Childhood obesity is one of the most serious public health crises, at the present
time. In 2021, the fourth round of the World Health Organization (WHO) European
Childhood Obesity Surveillance Initiative (COSI) indicates that the prevalence of
obesity was 9.0% among girls and 13.0% among boys aged 7-9 years ("9, In Portugal,
the prevalence of childhood obesity was 10.7% in girls, and 12.0% in boys, at 7
years 19, Although a decreasing trend has been observed within COSI rounds in
Portugal, this prevalence remains inadequate and detrimental to children’s health
(100, Therefore, this problem should be continuously addressed with the
acknowledgment of the association between body mass index and sustainable and

healthy dietary patterns (',



Parental education is one factor that can greatly impact children’s health, obesity
and dietary intake ('> 13, However, knowledge on possible correlations between

parental education and adherence to sustainable diet patterns is weak (14,

Objectives
To evaluate the association between children's BMI and sustainable healthy dietary
patterns. To assess the hypothesis that parental education may be associated with

healthy diets from sustainable food systems, in school-aged children.

Methodology
This cross-sectional study selected school-aged children from the 20 schools with
the highest number of students, among the 53 primary schools located in the city
of Porto, Portugal. The evaluations included an International Study of Asthma and
Allergies in Childhood (ISAAC)-based questionnaire that was filled by the legal
guardians and a clinical and physical assessment of children. This study was
approved by the Ethics Committee of the University Hospital Sao Joao, and every

procedure was performed accordingly to the Helsinki Declaration.

Participants

A total of 1602 children in the third or fourth grade, aged 7 to 12 years old, were
invited to participate. Children without a signed informed consent (n=686) or who
refused to perform clinical test (n=58) were excluded. From the 858 included
participants, 392 had complete available dietary data and anthropometry

measures, being considered for this analysis.



Parental education
Parental education level was reported as the number of completed school years
and then classified into one of three categories: <9 years, between >10 and <12

years, and >12 years, according to the parent with the higher education level.

Anthropometry and body composition

Anthropometric measurements were performed by a trained research nurse.
Weight (kg) and percentage of body fat (%BF) were measured using a digital scale
(BC-Tanita™ BC-418 Segmental Body Analyser), and height (cm) was measured with
a portable stadiometer. Body Mass Index (BMI) was calculated using the formula
weight/height? (in kg/m?) and classified into four different categories, namely
underweight, normal weight, overweight or obese, giving the age- and sex-specific
percentiles defined by US Centers for Disease Control and Prevention (CDC)("> and
World Health Organization (WHO)('®), According to the CDC, each category, namely
underweight, normal weight, overweight or obese, corresponds to one of the
following percentiles: <15™, between the 15™ and <85, between the 85t and
<95t and >95%, respectively(®. For the WHO classification, these four categories
are defined for BMI z-scores, <-2, between >-2 and <1, >1, and >2, respectively('®,
The %BF was categorized into underfat, normal, overfat, and obese by cut-offs, in
which the 2" | 85t and 95" centiles represented the upper limit of each category,
respectively(). In the current analyses, the four BMI categories were re-
categorized into two categories: underweight + normal weight (UNW), and

overweight + obese (00).



Dietary assessment and healthy sustainable diet

Dietary information was acquired from a single trained interviewer-administered
24-hour recall questionnaire answered by children. The portion size was estimated
using a photograph atlas. Data on their food and beverages consumption, brands,
consuming time and place, as well as cooking methods was obtained according to
standard procedures (18,

In this study, children’s consumption (grams/day) of each food group from EAT-
Lancet reference diet ) was included, as well as energy intake. Food Processor®
software (ESHA Research, USA), pattern recipes from Portuguese Food, Nutrition
and Physical Activity Survey (IAN-AF) ()] and Portuguese Food Composition Table
(TCA) @9 were used to obtained information on single food groups from mixed
dishes and from other food groups not included in the WISH calculation. Nutritional
data was estimated with the Food Processor® software (ESHA Research, USA).

To assess the environmental sustainability and the healthiness of the diets, the
WISH method was used ®). The WISH divides consumption into the following 13
food groups: whole grains, vegetables, fruits, dairy foods, red meat, fish, eggs,
chicken and other poultry, legumes, nuts, unsaturated oils, saturated oils, and
added sugars @, Each food group is scored individually from zero (0) to ten (10),
according to its consumption adherence to the EAT-Lancet recommendations ©.
The total WISH score represents the sum of all food groups, ranging from 0 to a
maximum of 130 that reflects the most environmentally friendly and the
healthiest diet ®. In order to decrease the diluting effect expected from the total
WISH score, four sub-scores were created: healthy score, less healthy score, low
environmental impact score, and high environmental impact score. The sub-scores

assessment considers the diet quality concept and the environmental



sustainability of the food groups. A higher sub-score punctuation is given when
there is a higher adherence to the recommendations of the parameter considered
(i.e., a higher less healthy score means a higher adherence to the
recommendations for the considered limiting food groups) (Supplementary Table
1).

The study analysis included all 13 food groups. Nonetheless, the whole grains
group was modified to cover all grains (i.e., rice, wheat, breakfast cereals, bread,
biscuits, and other sources), regardless of whether they were whole grains,
considering the diet characteristics of the population in this study and some
difficulties in discriminating whole grain foods from non-whole grains, when

applying the 24-hour diet recall to children.

Other assessments

Sport activity was assessed based on the question “Does your child participate in
any sport activity outside of normal school-period at least once per week?” and
categorized into “less than 2 times a week”, “2-3 times a week”, and “4 or more
times a week”. The children’s intake of nutritional supplements was assessed with
the question, “Has your child taken nutritional supplements (vitamins/minerals)
in the past year?”. The school attended by the children was also considered, for

statistical analyses.

Statistical analyses
Skewness and Kurtosis measures were studied to verify the normal distribution of

continuous variables. In the presence of normal distributed variable, the results



were expressed as mean + standard deviation (SD), otherwise it was given as
median (25%; 75% percentile). Categorial variables were presented as frequencies
(N) and their respective percentages (%).

Independent Samples t-Test, Mann-Whitney test and Chi-square test were
performed to compare variables between sexes, for continuous and normal
distributed, continuous and non-normal distributed, and categorical variables,
respectively.

To assess the association between the total WISH score with parental education
and BMI classifications (UN, and OO categories), linear regressions models were
performed. Results were reported as unstandardized beta (B) and its respective
95% confidence interval (Cl). Two models were performed for each exposure: an
unadjusted model- for the main effect, and an adjusted one- for confounders sex,
age, energy intake, nutritional supplement intake in the last year, sport activity,
school, and parental education, which were selected based on prior knowledge on
the subject 2" and on their association with the exposure or outcome (p-
value<0.20).

Linear regressions were also performed to study the associations with sub-scores.
Results were reported as unstandardized beta (B) and its respective 95%
confidence interval (Cl). Similarly, two models were performed: unadjusted and
adjusted for potential confounders that were selected as previously described.

A 95% CI and an a-value of less than 5% (p-value<0.05) were considered. The
statistical package software SPSS v26.0 (IBM, USA) was used to statistically analyse

the data.



Results

Characteristics of the participants are presented in Table 1. The mean age was
8.8 + 0.8 years old, and 49.1% were girls. The proportion of parental education
<10 years, 10 to 12, and >12 was 34.0%, 34.0%, and 32.1%, respectively. The
prevalence of OO was 27.7%, 33.6% and 32.1%, according to CDC, WHO, and %BF,
respectively. Significant differences between girls and boys were found for energy
intake, total WISH score, and less healthy score (Table 1).

The consumption and score of food groups are presented in supplementary table
2. The highest scores in food groups were found in grains, fish, and eggs, where
the median was 10.0 (10.0;10.0). These same groups had the following
consumption: mean of 271.8 + 120.4 grams/day, median of 0.0 (0.0;100.0)
grams/day and median of 0.0 (0.0;0.0) grams/day, respectively. Significant
differences between girls and boys were found for fruits score (6.4 + 4.2 for girls,
and 5.5 + 4.5 for boys), red meat score (3.1 + 4.5 for girls, and 2.2 + 3.9 for boys),
red meat consumption [74.9 (4.5; 132.4) for girls, and 92.8 (23.0;169.0) for boys],
eggs consumption [0.0 (0.0; 0.0) for girls, and 0.0 (0.0; 0.0) for boys], and added

sugars consumption [200.0 (0.0; 300.0) for girls, and 250.0 (0.0; 447.5) for boys].

Table 1. Characteristics of the participants

Total Girls Boys P-value
n=393 n=193 (49.1%) n=200 (50.9%)
Age (Years)! 8.8+0.8 8.8+0.8 8.8+0.9 0.611
Parental education [n(%)] @ 0.667
0-9 years 106 (34.0) 47 (32.4) 59 (35.3)
10-12 years 106 (34.0) 53 (36.6) 53 (31.7)
>12 years 100 (32.1) 45 (31.0) 55 (32.9)




Table 1. Characteristics of the participants (continued)

Total Girls Boys P-value
n=393 n=193 (49.1%) n=200 (50.9%)
Sport activity [n(%)] ° 0.054
Less than 2 times a week 185 (52.4) 97 (57.1) 88 (48.1)
2-3 times a week 122 (34.6) 58 (34.1) 64 (35.0)
4 or more times a week 46 (13.0) 15 (8.8) 31 (16.9)
Nutritional supplements [n(%)] ¢ 0.670
Yes 59 (16.7) 30 (17.6) 29 (15.8)
No 295 (83.3) 140 (82.4) 155 (84.2)
Diet
Total WISH score! 59.1 + 14,1 60.6 + 14.2 57.6 + 13.9 0.031
Healthy score ! 46.0 £ 11.6 46.3 £ 11.4 45.6 £ 11.8 0.535
Less healthy score ! 13.1+7.8 14.3 £ 8.1 12.0+ 7.4 0.003
Low environmental impact score ' 26.7 + 10.1 27.7 £ 10.3 25.8+9.9 0.067
High environmental impact score ' 32.4+9.6 33.0+£9.9 31.8 £ 9.4 0.218
Total energy intake (kcal/day)? 2162 2063 2249 <0.001
(1862;2471) (1733;2412) (1970;2580)
BMI classification [n(%)]
CDC 0.838
Underweight 11 (2.8) 6 (3.1) 5 (2.5)
Normal Weight 273 (69.5) 130 (67.4) 143 (71.5)
Overweight 64 (16.4) 33 (17.1) 31 (15.5)
Obese 45 (11.5) 24 (12.4) 21 (10.5)
WHO 0.313
Underweight 4 (1.0) 3(1.6) 1 (0.5)
Normal Weight 257 (65.4) 119 (61.7) 138 (69.0)
Overweight 78 (19.8) 44 (22.8) 34 (17.0)
Obese 54 (13.7) 27 (14.0) 27 (13.5)
Body fat (%) ¢ 0.548
Underfat 5(1.3) 1 (0.5) 4 (2.0)
Normal 257 (66.6) 129 (68.6) 128 (64.6)
Overfat 67 (17.4) 32 (17.0) 35 (17.7)
Obese 57 (14.8) 26 (13.8) 31 (15.7)




Statistically significant differences between sexes are in bold; 'Mean + SD; ?Median (25" percentile;75" percentile); 2n=
312; Pn= 353; °n= 354; %n= 386; Total WISH score: total world index for sustainability and health score; BMI: body mass

index; CDC: US Centers for Disease Control and Prevention; WHO: World Health Organization.

There was a positive and significant association between parental education and
total WISH score (unadjusted model, B=2.76, 95% CI=0.83; 4.69). After adjustment
for sex, age, energy intake, sport activity, and school, the association remained
significant (adjusted model, B=2.13, 95% CI=0.14; 4.13) (Table 2). No significant
associations were found between total WISH score and BMI, for all the

classifications studied (Table 2).

Table 2. Association between parental education, BMI, and total WISH score

Total WISH Score

B 95% CI P-value
Parental education Unadjusted 2.76 (0.83; 4.69) 0.005
Adjusted T 2.13 (0.14; 4.13) 0.036
BMI

cbC Unadjusted -1.69 (-4.81; 1.44) 0.290
Adjusted ¥ -2.97 (-6.56; 0.63) 0.106

WHO Unadjusted -0.94 (-3.91; 2.03) 0.534
Adjusted ¥ -2.40 (-5.86; 1.07) 0.174

Body fat (%) Unadjusted -0.17 (-3.20; 2.86) 0.913
Adjusted * -1.21 (-4.75; 2.33) 0.503

Significant associations in bold; Total WISH score: total world index for sustainability and health score; BMI: body mass
index; CDC: US Centers for Disease Control and Prevention; WHO: World Health Organization; %BF: body fat percentage;
Tadjusted for sex, age, energy intake, sport activity, and school; * adjusted for sex, age, energy intake, nutritional

supplement intake in the last year, sport activity, and parental education.

Parental education had a positive and significant association with less healthy

score (unadjusted model, B= 1.36, 95% Cl=0.32; 2.40) and low environmental
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impact score (unadjusted model, B= 1.62, 95% Cl=0.2; 3.02). After adjustment,
the associations remained significant (less healthy score: adjusted model for sex,
age, and energy intake, B=1.27, 95% Cl=0.26; 2.27) (low environmental impact
score: adjusted model for sex, age, energy intake, sport activity, and school,
B=1.72, 95% CI=0.26; 3.18) (Table 3). No significant associations were found

between sub-scores and BMI, for all the classifications studied (Table 3).

Table 3. Association between parental education, BMI and sub-scores of WISH

Healthy score

B 95% CI P-value

Parental education Unadjusted 1.40 (-0.25; 3.04) 0.096
Adjusted T 1.27 (-0.38; 2.93) 0.131

BMI
cbC Unadjusted -2.23 (-4.79; 0.33) 0.088
Adjusted ¥ -3.07 (-6.17; 0.02) 0.052
WHO Unadjusted -1.75 (-4.18; 0.69) 0.159
Adjusted ¥ -2.45 (-5.42; 0.53) 0.107
Body fat (%) Unadjusted -1.27 (-3.75; 1.21) 0.313
Adjusted ¥ -2.17 (-5.20; 0.87) 0.161

Less healthy score

Parental Education Unadjusted 1.36 (0.32; 2.40) 0.011
Adjusted T 1.27 (0.26; 2.27) 0.014

BMI
cbC Unadjusted 0.55 (-1.19; 2.28) 0.536
Adjusted ¥ 0.54 (-1.33; 2.41) 0.568
WHO Unadjusted 0.81 (-0.84; 2.45) 0.336
Adjusted * 0.54 (-1.25; 2.33) 0.552
Body fat (%) Unadjusted 1.11 (-0.58; 2.79) 0.198
Adjusted * 1.29 (-0.55; 3.13) 0.168




Table 3. Association between parental education, BMI and sub-scores of WISH

(continued)

Low environmental impact score

B 95% CI P-value

Parental Education Unadjusted 1.62 (0.22; 3.02) 0.023
Adjusted * 1.72 (0.26; 3.18) 0.021

BMI
cbC Unadjusted -0.28 (-2.53; 1.97) 0.809
Adjusted ** -1.29 (-3.94; 1.35) 0.337
WHO Unadjusted -0.45 (-2.58; 1.67) 0.681
Adjusted ** -1.20 (-3.75; 1.35) 0.354
Body fat (%) Unadjusted 0.38 (-1.81; 2.57) 0.731
Adjusted ** 0.41 (-2.22; 3.03) 0.760

High environmental impact score

Parental Education Unadjusted 1.14 (-0.18; 2.45) 0.091
Adjusted F 0.56 (-0.72; 1.83) 0.390

BMI
cbC Unadjusted -1.41 (-3.54; 0.72) 0.194
Adjusted 1 -1.71 (-4.03; 0.61) 0.148
WHO Unadjusted -0.49 (-2.52; 1.53) 0.631
Adjusted 1 -1.22 (-3.45; 1.02) 0.286
Body fat (%) Unadjusted -0.55 (-2.61; 1.51) 0.599
Adjusted 1 -1.43 (-3.71; 0.84) 0.215

Significant associations in bold; BMI: body mass index; CDC: US Centers for Disease Control and Prevention; WHO: World
Health Organization; %BF: body fat percentage; "adjusted for sex, age, and energy intake; *adjusted for sex, age, energy
intake, nutritional supplement intake in the last year, and parental education; * adjusted for sex, age, energy intake, sport
activity, and school; ** adjusted for sex, age, energy intake, nutritional supplement intake in the last year, sport activity,
school, and parental education; F adjusted for sex, age, energy intake, and sport activity; Yadjusted for sex, age, energy

intake, nutritional supplement intake in the last year, sport activity, and parental education.
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Discussion

This study demonstrates that higher parental education level was associated with
healthier sustainable diets among school-aged children. These associations
remained robust after adjustments for potentially relevant confounders, including
sex, age, energy intake, sport activity, and school. These results suggest that
parental education might be an important determinant for children to attain more
sustainable and healthier diets, in line with the fourth goal of the Sustainable
Development Goals: quality education ?2),

The results from this study demonstrated an association between the total WISH
score as well as less healthy score, and low environmental impact score with
parental education. Accordingly, other potentially sustainable and healthy dietary
patterns, such as the New Nordic Diet, were studied and results showed that
mothers of children with higher adherence to this dietary pattern were more likely
to have more completed years of education ('), Parental education has been
considered one of the most used indicators of socioeconomic position 23, while
lower socioeconomic position is associated with poorer dietary behaviours 4. The
existent link between higher parental education and higher nutritional knowledge
and literacy (i.e., knowledge on the intake recommendations and healthier
behaviours) 2> 26 resulting in a higher diet quality ?7), could possibly be a
mechanism to explain the findings of the present study on the association between
parental education and children’s sustainable healthy diets. Additionally,
household finance could also explain this association, given its contribute as an
extra risk factor for unhealthy dietary patterns, among parental education
level?®, Further research on the relationship between parental education and diet

sustainability is still needed.
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Contrarily to what was expected, this study did not find associations between body
fat composition and BMI (even after considering BMI categories, according to
different definitions) and healthy diets from sustainable food systems. Similarly,
the New Nordic Diet showed that childhood adherence at six and 18 months and
three and seven years was not associated with overweight at eight years old (",
On the other hand, another study developing the EAT-Lancet diet score, also based
on the EAT-Lancet reference diet ), found a significant association of about 1.4
kg/m? lower BMI for higher EAT-Lancet diet scores (p-value<0.05) in the European
Prospective Investigation into Cancer and Nutrition Oxford Study population 2%,
These differences could be explained by the use of divergent methodologic
procedures, including the use of different indexes, and the diet assessment and
the index were applied in a different age ranged population 29,

The EAT-Lancet Commission highlights the need to consider local and regional
realities, to achieve healthy diets from sustainable food systems. The framework
of quantitate scientific targets set by the Commission is described as universal,
with a high potential of local adaptation . In Portugal, Mediterranean and
Atlantic diets are known to be traditionally representative of the region’s diet
pattern (% 3" The Mediterranean diet was shown to be in synergy with the EAT-
Lancet Commission goals 32 and also inversely associated with childhood obesity
from two to nine years old, in Europe (3. Atlantic diet, a more recent food pattern
concept, and characteristic of northern Portugal and Galicia @4, has scored
similarly to the Mediterranean Diet in carbon footprint and nutritional quality,
being considered another example of a sustainable and healthy diet 5 36),

Accordingly, this study sustains the need of safeguarding and promoting
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Portuguese cultural food patterns G7) as the adherence has been tendentially
decreasing (3% 32 shifting towards others non-beneficial diet patterns V),

This study has some limitations. Firstly, the cross-sectional design does not allow
the establishment of causal relationships between total WISH score or sub-scores
with BMI, nor with parental education. Secondly, the whole grains group was
modified to include all grains, which can affect score results. This modification
was made giving the diet characteristics of the population in this study and some
difficulties in discriminating whole grain foods from non-whole grains, when
applying the 24-hour diet recall to children. Thirdly, a single 24-hour recall
questionnaire was used, whereas multiple recalls are generally preferred for
reporting individual intake 8. However, it may be a good option to estimate
children’s food intake because of the greater ease in recording their food intake,
without committing report errors (9. Nutritionists administrated the
questionnaire with a photograph atlas in resource, to diminish recall bias and
indirect reporting 9. Fourthly, parental education was the only variable used as
proxy measure to socioeconomic status, which can be considered incomplete
according to the present literature “'» 42, Furthermore, research should be
developed to study other associations. Lastly, the existence of residual
confounding or other unmeasured confounders that may have an influence on
results cannot be ruled out 3., Nevertheless, several confounders were
considered.

This study also has important strengths. To our best knowledge, this is the first
work to applicate WISH in a different population than the original article,
particularly in children, whereas the assessment of healthy and sustainable diets

is still precocious. It is also the first study, to our knowledge, to study outcomes
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with WISH, helping possible future adjustments that this index might undergo ®.
Furthermore, since the adequacy of BMI assessment criteria in children is still
under discussion “4 %) two BMI classifications and the %BF were considered to
avoid misclassifications. The CDC classification was used for its better agreement
with all the other classifications for the study population (data not shown), the
WHO classification was selected for its better ability to detect overweight and
obesity in Portuguese school aged children “¢) and the %BF was used for its
reliability in distinguishing between lean and fat mass, an advantage compared to

BMI “7,

Conclusion
In conclusion, the presented study suggests that parental education is associated
with a planetary healthy diet, highlighting the importance of education in a
healthy sustainable development. This study did not find associations for body fat

composition and BMI with healthy sustainable dietary patterns.
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Supplementary Table 1. Sub-scores calculation

Score

Healthy score

Less healthy score

Low environmental impact
score
High environmental impact

score

Calculation

The sum of the eight protective food groups scores - whole grains, vegetables, fruits,
dairy, fish, legumes, nuts, unsaturated oils - and two neutral food groups scores,
namely eggs, and chicken and other poultry.

The sum of the three limiting food groups scores: red meat, saturated oils, and added
sugars.

The sum of the six low environmental impact food groups scores: grains, vegetables,
fruits, legumes, unsaturated oils, and added sugars.

The sum of the four medium scores - dairy, eggs, chicken and other poultry, and nuts -
and three high environmental impact food groups scores, namely red meat, fish,

saturated oils.



Supplementary Table 2. Consumption and score of WISH food groups

Variables

Grains
Consumption’
Score?

Vegetables
Consumption'
Score!

Fruits

Consumption?

Score!

Dairy
Consumption’
Score!

Red Meat
Consumption?
Score’

Fish
Consumption?
Score?

Eggs
Consumption?

Score?

Chicken and other Poultry

Consumption?

Score’
Legumes

Consumption?

Score?

Total

n=393

271.8 £ 120.4

10.0 (10.0; 10.0)

403.1 + 304.2

6.7+4.6

174.0
(84.0;323.0)

5.9+4.4

508.9 + 271.7

4.6 £ 4.8

82.5 (20.0; 147.4)

2.6 +4.2

0.0 (0.0;100.0)

10.0 (10.0;10.0)

0.0 (0.0;0.0)

10.0 (10.0;10.0)

0.0 (0.0;99.0)

6.0+4.8

0.0 (0.0;4.1)

0.0 (0.0;0.5)

Girls

n=193 (49.1%)

262.4 £ 119.5

10.0 (10.0; 10.0)

402.6 + 300.7

6.8 + 4.5

187.0
(100.0; 323.5)

6.4+4.2

497.5 + 275.2

4.6 £ 4.8

74.9 (4.5; 132.4)

3.1+4.5

0.0 (0.0;100.0)

10.0 (10.0;10.0)

0.0 (0.0;0.0)

10.0 (10.0;10.0)

0.0 (0.0;99.0)

5.9+4.8

0.0 (0.0:10.0)

0.0 (0.0;1.3)

Boys

n=200 (50.9%)

280.9 + 120.8

10.0 (10.0; 10.0)

403.5 + 308.2

6.6 +4.7

174.0
(58.0; 315.5)

5.5+4.5

519.8 + 268.5

4.5+4.38

92.8 (23.0; 69.0)

2.2+3.9

0.0 (0.0;100.0)

10.0 (10.0;10.0)

0.0 (0.0;0.0)

10.0 (10.0;10.0)

0.0 (0.0;99.0)

6.2+4.8

0.0 (0.0;0.0)

0.0 (0.0;0.0)

23

P-value

0.128

0.540

0.976

0.625

0.161

0.036

0.416

0.825

0.028

0.046

0.650

0.573

0.036

0.139

0.541

0.435

0.573

0.568
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Supplementary Table 2. Consumption and score of WISH food groups

(continued)
Variables Total Girls Boys P-value
n=393 n=193 (49.1%) n=200 (50.9%)
Nuts
Consumption? 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.189
Score? 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.981
Unsaturated Oils
Consumption? 8.1(2.7;11.2) 8.1 (2.7;11.4) 8.1(2.7;11.2) 0.847
Score? 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.081
Saturated Oils
Consumption? 5.9 (3.0;12.0) 5.4 (2.2;11.5) 6.6 (4.0;12.4) 0.187
Score! 7.4+4.4 7.7 +4.2 7.1+£4.6 0.131

Added Suggars

Consumption? 210.0 (0.0;400.0)  200.0 (0.0;300.0) 250.0 (0.0;447.5)  <0.001

Score! 3.1+4.6 3.5+4.38 2.7 +4.5 0.079

Statistically significant differences between sexes are in bold; '"Mean + SD; 2Median (25th percentile;75th percentile).
Score: individual punctuation, from zero (0) to ten (10), according to consumption adherence to the EAT-Lancet

recommendations®






