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Adolescents" diet quality in relation to their relatives" and peers" diet engagement and
encouragement: the Healthy Lifestyle in Europe by Ntrition in Adolescence (HELENA) study.

Jérémy Vanhelst, Laurent Béghin, Elodie DrumezjmAl2uhamel, Stefaan De Henauw, Jonatan R Ruiz,
Anthony Kafatos, Yannis Manios, Kurt Widhalm, BéegrMauro, Michael Sjostrom, Mathilde Kersting
Frédéric Gottrand

1 ABSTRACT
2 Objectives: To examine the associations between adolescergs’qdiality and their
3 perceived relatives’ and peers’ diet engagementanduragement.
4  Design:Cross-sectional study performed in European caesitiet quality was scored
5 using the Diet Quality Index for Adolescents (DQJ-Based on four components: quality,
6 diversity, balance, and meal frequency. Perceivietl guality engagement and perceived
7 encouragement of the relatives/peers were assasseglthe questions, “How healthy is each
8 of the following persons’ diet?” and “How often doeach of the following persons
9 encourage you to eat a healthy diet?”
10 Setting: Vienna, Ghent, Lille, Athens, Heraklion, Pecs, Roertmund, Zaragoza, and
11  Stockholm.
12  Subjects:2943 healthy adolescents.
13 Results: The perceived engagement level of the mother, fadine sister were positively
14 associated with the DQI-AP(< 0.05). A positive association was found for the¥ceived
15 engagement level of siblings, father and motheh &it specific component®( 0.05). DQI-
16 A was negatively associated with the perceived eragement level from a best friend and
17 positively associated with the encouragement l@fethe mother and fatheiP(< 0.05).
18 Diversity, balance and quality components weretp@dy associated with the perceived
19 encouragement level from the mother and fatRet (0.05), whereas the best friend’s
20 perceived encouragement was negatively associatbangal frequency componen® €
21 0.01).
22  Conclusions: These findings highlight the role of social engagatand encouragement of
23 relatives and peers in adolescents’ diet qualiiterivention or promotion programs aimed at
24 enhancing diet quality in adolescents should taogét family and peers.
25
26 Keywords: Youth; Assessment; Nutrition; Family; Epidemiologfistudy
27
28
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Introduction

Adolescence is an important period in life thatues multiple physiological and
psychological changes that have a considerabletedfe dietary habit§?. Unhealthy food
consumption patterns during childhood and adoleszane linked with both the occurrence
of obesity in youth and the later risk of develapidiseases such as cancer, obesity, and
cardiovascular diseases in adulthétd

Dietary habits are influenced by individual, socehd environmental factors, including
food choice decisions, food choice motivationsigrels adherence, food cravings, taste,
hunger, time and effort required for food prepamatnd consumption, cost, body image, and
socioeconomic statué®. Dietary habits are also influenced by culturadttions, which
differ between countrie$€1%, Family and peers are considered to be imporiagibsultural
influences that have a strong impact on dietaryithaduring adolescencé!”). Previous
studies have consistently demonstrated the impoetari parents to healthy eating habits
during adolescence, specifically vegetable and émmsumptiort*® 16 17), Previous studies of
both encouragement and engagement have also fandriends influence the intake of
healthy foods, such as vegetables, energy drimegks, desserts, fruits, whole grains, and
biscuits 315, However, previous studies have not included influence of siblings’
encouragement and engagement in terms of theMaeover, the aim of previous research
was to compare the social influence of parentsfaadds on eating attitudes of adolescents
by focusing specifically on particular food groups'”. To our knowledge, no previous
studies have examined the influence of family aadrp on the diet quality taking account
into quality, diversity, equilibrium and meal freency in adolescents.

Therefore, the aim of this study was to examineabsociations between adolescents’
diet quality and their perceived relatives’ andrge@ather, mother, brothers, sisters, and best

friend) diet engagement and encouragement.

Methods
Study design

This was a secondary data analysis of the Healtfgstlyle in Europe by Nutrition in
Adolescence (HELENA) Study (www.helenastudy.comyfqrened in European adolescents
(2006-2007). The aim of the HELENA Study was toanita broad range of standardized,
reliable, and comparable nutrition- and healthteglalata from a random sample of European

adolescents aged 12.5-17.5 years.
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The random selection of schools and classes wésrped centrally. The first step of the
recruitment strategy consisted of phone contadt thié director/principal of the school.
During the call, a meeting with the director/prpal and main/principal teachers of selected
classes was organized to present the studg and procedures and obtain consent to
participate. The second step consisted of a mewiithgadolescents from selected classes and
their main/principal teacher. During this meetitiyg study aims, procedures, and tests were
explained. Information and consent forms were ttestributed, and the adolescents were
asked to return the written/signed consent forml(iding the signatures of the adolescent and
both parents) within a maximum of 2 weeks afterrtteeting. Table 1 presents an overview
of the participation rate of the different samplungts for the whole study and for each center
individually. In total, 3528 adolescents were im#d in the HELENA Study, 83% of whom
completed the dietary habits questionnaire and weeefore included in the present study.
The participants’ characteristics are presentedahle 2. No significant differences were
observed between the included and excluded adoiesscharacteristics.

The local ethics committee for each country appdaine HELENA study, and all
procedures were performed in accordance with theatstandards of the Helsinki
Declaration of 1975, as revised in 2008, and th®pean Good Clinical Practices.

Measurements
Assessment of relatives’ diet engagement and eagenrent

A self-administrated questionnaire was used tosaskealthy diet determinants. A paper
version of the questionnaire was administrated iclassroom under the supervision of a
HELENA fieldworker. Two questions on engagement andouragement were extracted for
the present study®. The adolescents were asked about the perceieedwhility engagement
of their relatives and peers (father, mother, d8), sister(s), and best friend(s) using the
following question: “How healthy is each of thelfaling persons’ diet: (father, mother,
sister(s), brother(s), best friend(s))?” The admeass’ perceived engagement of their relatives
and peers was classified as low if the answer ¢ogtestion was “very unhealthy” or “not
very healthy,” medium if “average” or “quite healthand high if “very healthy.” The
adolescents were also asked about the perceivedrtieuragement provided by their
relatives and peers using the following questiddoWw often does each of the following
persons encourage you to eat a healthy diet: (fathether, sister(s), brother(s), best

friend(s))?” The answers were classified as loth& answer to the question was “not at all”

3
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or ‘not much,” medium if “sometimes” or “often,” drhigh if “very often”. These questions
regarding perceived relatives’ diet engagement emcburagement were extracted from a

healthy diet determinants questionnaire that has fieund to be valid and reliatfé.

Dietary habits

Dietary intake was assessed by two non-consectdiderecalls performed on two
convenient weekdays 1 week apart. The 24-h revadl® recorded using the self-
administered, computer-based HELENA Dietary IntAksessment Tool (HELENA-DIAT),
which has been validated in European adolesé¢Ehtdhe HELENA-DIAT tool is based on
intake assessments at six meal occasions (breakfasting snack, lunch, afternoon snack,
evening meal, and evening snack) on the previoysTained dieticians assisted the
adolescents to complete the 24-h recalls when weddecalculate energy and nutrient
intakes, data from HELENA-DIAT were linked to the@an Food Code and Nutrient
DatabaseRundeslebensmittelschliissegrsion 11.3.1)?9. The Multiple Source Method was
used to estimate the usual energy, nutrient, aod ifttakes.

The DQI-A is composed of four components—qualitiyedsity, equilibrium, and meal
frequency—that were previously validated in the HBIA population®?4) Daily diet was
divided into nine recommended food groups: (1) wd® bread and cereal, (3) potatoes and
grains, (4) vegetables, (5) fruits, (6) milk prothyd7) cheese, (8) meat, fish, and substitutes,
and (9) fats and oils. Dietary quality indicatedetffter an adolescent made optimal food
quality choices within a food group and was repnese by a ‘preference group’ (i.e., the
healthiest foods: cereal/brown bread, fresh fang fish), an ‘intermediate group’ (e.g., white
bread, minced meat), and a ‘low-nutrient, energyseéegroup’ (i.e., the unhealthiest foods:
soft drinks, sweet snacks, and chicken nuggetsigysiedefined criteria. The dietary quality
score was then calculated by multiplying the amaninthe food (in g) consumed with a
weighing factor (+1 for the preference group, Otfa intermediate group and —1 for the low-
nutrient, energy-dense group) divided by the tarabunt of food (in g). The diet quality
score was expressed as a percentage, meaningadbald vary between —100 and 100%. The
diversity component corresponds to the degree rétian in the diet. The score was obtained
by assigning 1 point for each food group that hial@éa@st one serving at the preference level,
divided by 9 (which represents the maximum scoa@y then expressed as a percentage
between 0 and 100%. Dietary equilibrium was catedas the difference between the
adequacy component (the percentage of food groibsintake above the minimum
recommended value) and the excess component (tbenpage of food groups exceeding the

4
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upper level of the recommended intake) and rangagdden 0 and 100%. Meal frequency
was scored as 0 when no food was consumed andri senee food was consumed at each of
the three main meal occasions. The scores forhtiee toccasions were summed and
expressed as a percentage; the possible scoreshwer@% (no consumption at any of the
main meals), 33% (consumption at only one main )mé&#% (consumption at two main
meals), and 100% (consumption at all three mairishea

The four DQI-A components are presented as pergestd he quality component ranged
from —100% to 100%, whereas diversity, equilibritend meal ranged from 0% to 100%.
The DQI-A was computed as the arithmetic mean es¢ifour components; hence, the DQI-
A ranged from —25% to 100%, with higher scoreseatihg a higher-quality diet. The score
was calculated for each day and the mean dailyeseass taken as the individual's overall

index.

Participants’ characteristics

Body weight was measured with the participant wephght clothes and without shoes
to the nearest 0.1 kg using an electronic scaleCESB71; SECA, Hamburg, Germany).
Height was measured without shoes to the nearksin®using a telescopic height-measuring
instrument (SECA 225; SECA). Body mass index (BMBs calculated as weight
(kg)/height (m?). The nutritional status was assessed using ttegniational Obesity Task
Force scal&®. An extended and detailed manual of operationsdeagned for and
thoroughly read by every researcher involved ifdfi@rk before the data collection started
(Nagy et al., 2008). In addition, a workshop tragnweek was carried out before the study
began to standardize and harmonize the data caollettods. The instructions given to the
participants for every measurement were standatdiae all cities and translated into the
local language.

Parental educational level was classified into ohdour categories using a specific
questionnaire adapted from the International Stah@dassification of Education (ISCED)
(http://www.uis.unesco.org/Library/Documents/iscédh.pdf). Parental educational level
was scored as 1 for primary and lower educatiove(¢0, 1, and 2 in the ISCED
classification); 2 for higher secondary (levelsr@l @ in the ISCED classification); and 3 for

tertiary (levels 5 and 6 in the ISCED classificajio

Statistical analysis
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The data are presented as percentages for quaitatriables and meanSD for
quantitative variables. Normality of distributionag/ checked graphically and by using the
Shapiro-Wilk test.

To assess the potential bias related to missimgcomplete data for the DQI-A, the main
adolescent characteristics were compared betwedpsagnts with and without DQI-A data
using Student’s test for quantitative variables, the chi-square tes categorical variables,
and the Mantel-Haenszel trend test for orderedyoaitzal variables (Table 1)..

We examined the association between the oDQI-Arédvemdex and each component)
and each perceived relative’s and peer’s diet ammbwagement levels using linear mixed
models adjusted for prespecified confoundiagtdrs, including age, sex, and parental
educational level as fixed effects, and city, cgtiool, and city*school*class as random
effects®126-2") The adjusted means for the DQI#ASEM were calculated using the least-
square means. Because the perceived relativesbdigicouragement levels were classified
into three ordered levels, we used linear contrastperform trend test. Comparisons of
overall DQI-A between the 10 perceived relativast @r encouragement levels (main
objective) were adjusted for multiple comparisossg the false discovery rate controlling
method®@®),

To avoid case deletion in the analyses, missing dagre imputed by multiple
imputations using the regression-switching appro@tiained equations witim = 20
imputations obtained using R statistical softwasgsion 3.03}?%. The imputation procedure
was performed under the missing-at-random assumpsing all adolescents’ characteristics,
relatives’ and peers’ diet engagement and encoorage DQI components with the
predictive mean-matching method for quantitativeialdes, logistic regression model for
binary variables, and ordinal logistic regression dérdered categorical variables. Rubin’s
rules were used to combine the estimates derivaad fnultiple imputed data sef¥). We
performed a key subgroup analysis according td@ethe associations of overall DQI-A and
meal frequency component with each perceived veatidiet and encouragement levels.
Inclusion of the corresponding interaction ternoitite multivariable linear mixed model was
used to assess heterogeneity.

All statistical tests were done at the two-taitedevel of P < 0.05. Data were analyzed

using SAS software (version 9.3; SAS Institute ,I@ary, NC).

Results

Physical characteristics of subjects are preseanté&dble 1.

6
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The adolescents’ DQI-A score was positively andificantly associated with their
perceived mother’s, brother’s, and sister’s digjagement (Table 3). Having a high level of
perceived mother’s, brother’s, and sister's engaggmesulted in 6%, 5%, and 4% higher
diet quality scores, respectively, compared withldw level (Table 3). We found also
significant positive associations between percesistér's diet engagement and the
adolescents’ quality component (3&2.8 vs. 43.2 1.8 vs. 48.} 2.6 for low, medium, and
high, respectivelyP = 0.004; + 21.7%) (Fig. 1). Similarly, a signifi¢gmositive association
was observed between perceived brother’s diet eamgagt and the diversity component (72.4
+ 1.1 vs. 73.9 0.9 vs. 76.2+ 1.3 for low, medium, and high, respectiveB/= 0.003; +
5.2%), perceived father’s diet engagement and #tenbe (40.% 0.6 vs. 41.G: 0.3 vs. 41.5
+ 0.5 for low, medium, and high, respectivePy= 0.047; + 3.5%) and diversity components
(72.7£ 1.1 vs. 73.6: 0.9 vs. 75.1 1.1 for low, medium, and high, respective®/= 0.003;
+3.3%), and between perceived mother’s diet@mgant and the balance (328.9 vs. 40.8
+ 0.3 vs. 41.9 0.4 for low, medium, and high, respectiveB/= 0.005; + 6.6%) (Fig. 1).
Similar findings were observed for the diversitl @+ 1.4 vs. 73.4 0.9 vs. 75.3 0.9 for
low, medium, and high, respectiveR= 0.005; + 5.7%) and meal components (89130 vs.
91.7+ 0.7 vs. 92.& 0.8 for low, medium, and high, respectiveys 0.023; + 3.1%) (Fig. 1).

The DQI-A score was significantly negatively asatei with the perceived best friend’s
encouragement and positively associatedh wihe perceived fathers and mother’s
encouragement (Table 4). Having a high level otgieed best friend’s father’'s and mother’s
encouragement resulted in 4%, 4.4%, and 4.4% hjleéquality scores, respectively,
compared with the low level (Table 4). The percdifather's encouragement level was
positively and significantly associated with theality, diversity, and balance components
(Fig. 2). The differences observed in the diet dquakore between the low and high levels of
perceived father's encouragement were 13.4%, 3a9fb,3.2% for the quality, diversity, and
balance components, respectively (Fig. 2). Posassociations were also found between the
perceived mother’s encouragement and the quakligniee, and diversity components.
Differences observed in the diet quality score leetwthe low and high levels of perceived
mother’s encouragement were 13%, 4%, and 5.5%h@rquality, balance, and diversity
components, respectively (Fig. 2). Another posiagsociation was found between the
perceived sister’s diet encouragement and the baleomponent with a difference of 4.6% in
diet quality score between the low and high peextiencouragement levels (Fig. 2). The
perceived best friend’s encouragement was neggtagdociated with the meal component
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with a difference of 3.7% in the diet quality scdretween the low and high perceived
encouragement levels (Fig. 2).

The association between adolescents’ DQI-A andegperd mother’s diet encouragement
was stronger in boys than in girls, although thtelogeneity test did not reach the level of
significance P for heterogeneity = 0.089). In boys, the adjuste&mDQIl+ SEM was 58.&
1.1 vs. 61.0+ 0.9 vs. 62.2+ 1.1 for the low, medium, and high perceived mdtheliet
encouragement levels, respective®/for trend = 0.002). By contrast, in girls, the adgd
mean DQK SEM was 63.% 1.1 vs. 64.% 0.8 vs. 64.% 0.8 for the low, medium, and high
perceived mother’s diet encouragement levels, misdy (P for trend = 0.12). We found no

other significant heterogeneity based on the adelds’ sex (data not shown).

Discussion

Our study aimed to investigate the associationsdxt adolescents’ diet and their
perceived relatives’ and peers’ (father, motheothers, sisters, and best friends) diet
engagement and encouragement. Since our studylgiagicressed adolescents, we only have
information about perceived engagement and encearagt; relatives’ and peers’
engagement and encouragement were not directlgsseseAlthough we acknowledge that
this could have influenced our results, we belithat adolescents’ perceptions influenced
their own diet quality more than relatives’ or pg@ngagement and encouragement.

The main finding of our study is that both percéivelatives’ diet engagement and
encouragement were associated with the diet quafitiye adolescents studied. However, the
magnitude of the associations with the adolescdd@I-A scores varied according to the
perceived parent’s, family’s, or peer’s diet engaget and encouragement. A strong positive
association between the perceived mother’s dieagggent and the adolescents’ diet quality
was found. This shows that mothers play a keyirofamily food choices, including
adolescents’ choicé¥ 3. This is consistent with previous studies shovifrgsimportance of
mothers to adolescents’ me&td. This finding also confirms that the perceived heots
engagement is associated with adolescents’ didityjuehis finding also concurs with
previous studies showing that mother—adolescentmamtation is more effective than
father—adolescent communication in changing adetest nutritional behaviof*3%. Our
finding is also consistent with the results of Healthy Eating Questionnaire, which showed
that the mother is the family member most likely pmmote healthy dietary habif).

However, we also found an association between pedtédathers’ encouragement and

8
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adolescents’ diet quality. No previous studies hassessed the influence of brothers and
sisters, and our data show for the first time atp@srelationship between their perceived diet
engagement or encouragement and adolescents’udityq balance, and diversity
components. This outcome shows the importancebbhgs on the diet quality of the
adolescent. Therefore, this is suggest that intdtme programs that aim to enhance diet
quality in adolescent populations might be morecessful if parents and siblings are also
included in the intervention. Our results concuthwarevious published studies showing that
youth diet behaviors, particularly in obese pedigbatients, may be improved when parents
attend and are directly involved with services ame provided with training in the skills
required to support lifestyle modifications in aatance with expert guidelinés=*%, In this
context and from a practical point of vieprimary care may play a major role in the
improvement of parenting behaviors linked dioild health “*4?. Indeed, children and
adolescents, most of the time accompanied by theients, regularly access primary care
where specialists or generalist physicians areepte€ven if health care providers report
having inadequate time and a lack of expertiserasdurces to effectively work with parents
and provide key messages regarding a healthyyigesattempting to implement a specific
time for discussion with parents and siblings dyignimary care visits remains importafi?.
This point of view is supported by sevecaimmittees’ recommendations regarding the
prevention and treatment of youth overweight aneisalp and the promotion of family-
centered interventions in primary céf&*®) Caregivers’ policies should be discussed and new
ways to address child and family care shobéd created for care providers such as

pediatricians, family physicians, nurse practitimpeand physicians’ assistants. Concerning

(LN R ST MW Me xisting preventive interventions target sibling relaticipsh“®,

Therefore, clinicians should also consider offerapgcific sessions for siblings that focus

healthy eating habits and instruction regarding Howromote and reinforce these hg
Most of the previous studies of the influence datiges and peers have focused on the
dietary behaviors of girls, and few studies hage ahcluded boy¥"#®. A significant
difference between girls and boys was found ontytfi@ association between adolescents’
DQI-A score and perceived mother’s diet encouragenie contrast to the results of
previous studies of dietary behaviors, we found ¢thds’ diet quality did not correlate with
the perceived mother’s diet encouragen&htindeed, it has been shown that weight control
behaviors among young girls are modeled partiallyheir mothers’ behaviof§’4%%%) In the

present study, we focused on diet quality compadnitt not directly on weight control.

9
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During the transition from childhood to adolescendeildren decrease the time spent
with parents, and spend more time alone and/or frighds®®. One unexpected finding of
our study is the negative association between pedencouragement of peers to eat
healthily and adolescent unhealthy food consumpfitis also contrasts with a recent study
showing that friends’ unhealthy food consumptiorsvaasociated with an individual's
unhealthy food consumption, although that studyr@rad consumption rather than
encouragemerty). One possible explanation is that those adolesogith unhealthy food
consumption are encouraged by their peers to egd healthily, independently of their peers’
food consumption habits. Differences in our stutlyhie associations between the
adolescents’ DQI-A scores and the perceived raatiipositive association) and perceived
peers (negative association) diet engagement meflbtt a better awareness of healthy
lifestyle in adults than in adolescents. Howeviee, influence of the relatives may have also
had adverse effects in the medium téP@ Indeed, if perceived relatives’ engagement or
encouragement is too important, it could lead tingadisorders and have a negative impact
on future health. Several studies have highligltedicerns about the effectiveness of their
role in dieting and the potential for increasing tisk of unintentional weight gain, disordered
eating, and eating disordé?&>")

The strengths of the study are the large sample aizadolescents with sex-specific
information in 10 European cities, the use of stadided procedures, the inclusion of many
confounding factors in the analyses, and the stroathodology for assessing dietary habits
®8) The limitations of the study include the crosstismal and observational design to
examine the associations, which cannot be intexgréd reflect causal relationships. The
proxy report of the parent’'s, family’s, and peedi®t engagement and encouragement is
another limitation that could lead to misclassifica. Moreover, we cannot rule out bias
because of the estimated values for missing datdhe multiple-imputation procedure to
replace missing values with a set of plausible eslwas done under a missing-at-random
assumption. Finally, in the present study, we fotived the mean differences between
variables was low, which raises the question af ttiaical significance..

In conclusion, our findings highlight the role afcsal encouragement and engagement in
adolescents’ diet quality. Implementing interventa promotion programs that aim to
encourage a healthy diet in adolescents might be successful if the family and peers are
also targeted. Indeed, interventions aimed at impgpdiet quality in young people might be
more successful when family members are also eagedrto engage in healthy diet quality

and support adolescents’ diet quality. Another ingot point is the fact that adolescents’

10
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perceptions of their peers’/families’ engagemertemagement may also play a major role in
their dietary quality and should be addressed tarwention programs focusing on

adolescents.
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Legends

Figure 1. Adolescent’s diet components, measured by the HEA-BWt, according to
relatives’ and peers’ diet engagement

Figure 2. Adolescent’s diet components, measured by the HEABEMt, according to

relatives’ and peers’ encouragement
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Table 1.Number of approached/participating classes andeadehts in the HELENA stully

Centers Athens Dortmund Gent Heraklion Lille Pec: Roma Stockholm Vienna Zaragozs
Number of eligible schools in the city 82 55 43 22 40 12 290 25 347 83
Number of schools 17/10 14/11 11/9 11/10 13/12 817 18/10 14/10 23/13 16/12
approached/patrticipating

Number of classes approached/participating 14/14  23/23 20/19 22/20 19/18 24/14 24/22 25/23 35/19 26/23
Number of adolescents approached in all 458 603 499 499 538 720 420 645 870 597

approached classes

Number of adolescents approached in all

participating classes/adolescents 458/370 603/515 413/347 400/340 508/308 420/401 430/339 535/377 536/427 537/441
participating

EETSE;O;SJ‘L‘;'GSCG”‘S included in 321 (70%)* 476 (79%)* 336 (78%)* 284 (66%)* 287 (53%)* 394 (55%)* 304 (65%)* 341 (53%)* 403 (63%)* 382 (64%)*
Tdalta collected from 2006 to 2007
* P2rcentage calculated to reflect ratio of selectimlescents for statistical analysis to adolescappsoached in all approached classes

3
4
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Table 2. Characteristics of the population

Before imputation After imputation
Without missing With missing
DQI-A DQI-A
N 2943 585 3528
Sex (YM) 47.2 50.3 a47.7
Age (yr) 148+1.2 145+1.2+* 14.7+1.2
Height €m) 166.2 £ 9.2 163.8+8.7 * 165.8+9.1
Body massKg) 59 +12.7 59.9+12.9 59.1 +12.7
Z-score BMI 0.32+0.9 0.62+0.9* 0.37+0.9

Nutritional status (%0W/%NW/%OW/%{ 6.7/72/16.4/4.9 3.1/64.6/22.9/9.4* 6.1/70.8/17.5/5.6
Father education level (#6l1/%]11 )® 37.4/27/35.6 39.9/32/28.1 * 38.7/27.5/33.8

Mother education level (¥8611/%II1 )° 34/30.9/35.1 40.2/33.9/25.9 * 35.5/31.0/33.5

A W N

*Nutritional status: underweight (UW), normal weighW), overweight (OW), obese (O)
® Education level: lower education (I); higher secanydeducation (I1); higher education or university
degree (ll).

* p<0.05 for comparison between the two samplethaut and with missing data on DQI-A.
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Table 3.DQI-A according to their relatives’ and peers’ déetgagement

Relatives Diet engagement N Mean DQI-A (SEM) pP*

Father
Low 475 62.07 (0.98)
Medium 2447 62.21 (0.68) 0.077
High 606 63.92 (0.84)

Mother
Low 203 60.13 (1.27)
Medium 2413 62.21 (0.67) 0.008
High 912 63.74 (0.77)

Brother
Low 757 61.84 (0.81)
Medium 2443 62.36 (0.68) 0.008
High 328 64.93 (1.06)

Sister
Low 458 61.03 (1.00)
Medium 2622 62.53 (0.67) 0.032
High 448 63.45 (0.99)

Best friend
Low 612 62.01 (0.86)
Medium 2651 62.75 (0.67) 0.36
High 265 60.98 (1.16)

N oo o b~ WD

Number, adjusted mean (SEM) and P-value for treardss relatives’ diet engagement were
calculated using linear mixed models including &g, and parental educational level as fixed
effects and city, city*school and city*school*claas a random effects after handling missing
data by multiple imputation.

* controlled for multiple comparisons using thestaldiscovery rate method.
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Table 4.DQI-A according to their relatives’ and peers’ digticouragement

Relatives  Diet encouragement N Mean DQI-A (SEM) p*

Father
Low 1097 61.52 (0.73)
Medium 1791 62.46 (0.68) <0.001
High 640 64.23 (0.87)

Mother
Low 612 60.77 (0.82)
Medium 1865 62.50 (0.67) <0.001
High 1051 63.46 (0.75)

Brother
Low 2412 62.46 (0.68)
Medium 893 62.18 (0.79) 0.23
High 223 64.10 (1.34)

Sister
Low 2194 62.10 (0.67)
Medium 1030 63.10 (0.79) 0.32
High 304 63.36 (1.26)

Best friend
Low 2235 62.71 (0.69)
Medium 1069 62.51 (0.78) 0.040
High 224 60.20 (1.25)

Number, adjusted mean (SEM) and P-value for treordss relatives’ diet engagement were
calculated using linear mixed models including ag, and parental educational level as fixed
effects and city, city*school and city*school*claas a random effects after handling missing
data by multiple imputation.

* controlled for multiple comparisons using thestaldiscovery rate method
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Figure 1. Adolescent’s diet components measured by the HELEEN&, according to their relatives’ and peers'tdiagagement.

Values are mean (SEM) of each component, calculsted) linear mixed models including age, sex, pantal educational level as fixed effects ang city*school ans
city*school*class as a random effect after handlimgsing data by multiple imputation. * Adjusted/&ues for trend < 0.05 across the relatives’ ergamt
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Figure 2. Adolescent’s diet components measured by the HELEN&, according to their relatives’ and peerstdiacouragement.
Values are mean (SEM) of each component, calculstied) linear mixed models including age, sex, pawdntal educational level as fixed effects angl city*school ans
city*school*class as a random effect after handlimigsing data by multiple imputation. * Adjusted/&ues for trend < 0.05 across the relatives’ eregpement



