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Abstract

Purpose. South Africa is undergoing rapid urban transition favoring ideals of thinness which
increases eating disorders risk for female adolescents, while older women continue to uphold
corpulence as a female cultural value. This study aims to assess the potential conflicting
relationship between urban male and female adolescents’ weight loss attempts (WLA) and
maternal body image norms within households.

Methods. The study included a longitudinal sample of mother-daughter and mother-son pairs
from the Birth to Twenty Plus Cohort (Bt20+) (N=1613), utilizing data collected at 13, 17 and
22 years. Sociodemographic characteristics, eating attitudes, WLA and body mass index
(BMI) were assessed in mothers and their offspring. Relationships between maternal factors
and offspring’s WLA were assessed using both logistic regression and structural equation
modelling.

Results. More females had WLA compared to their male counterparts at 13, 17 and 22 years.
Multivariable models showed an independent positive association between maternal
household socioeconomic status and boys” WLA at 13 years, while independent negative
associations were found between mothers’ BMI and boys” WLA at 17 and 22 years. Mothers’
age and sons” WLA at 22 years showed an independent positive association. No association
was found between maternal factors and daughters” WLA.

Conclusions. Strong gender-differentiated intergenerational patterns were observed between
maternal factors and offspring’s WLA from early adolescence to early adulthood. The lack of
relationship between maternal factors and daughters’ behavior in contrast to that of sons
suggests that Western acculturation may pose a greater risk for females to modern body image
disturbances and eating disorders.

Keywords: Inter-generational, Cultural values, Adolescent, Gender, Body image, Weight loss
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Introduction

Over the past several decades, there has been increasing stigmatization of body weight
alongside rising rates of obesity in high-income countries (HICs).! Body weight norms
promoting thinness as the preferred body size have been reported to exacerbate psychological
and eating attitude disturbances among overweight and obese people, including African
populations.>* In addition, with increasing urbanization and exposure to Western media and
obesity prevalence in sub-Saharan Africa (SSA)*, African countries are increasingly affected
by emerging norms on thinness®. This is accentuated in emerging transitional countries such
as South Africa and among younger generations.

Even though media can influence contemporary thinking in favor of thinner body sizes
amongst South African youth as well as African migrants,®  traditional African norms around
stoutness as a symbol of wealth, peacefulness, health and fertility remain.>** In transitional
contexts, stoutness is perceived to be a protective factor against modern body image
disturbances and eating disorders, serving to counteract Western norms of thinness. Young
people occupy a critical position between these two cultural models.*?

Moreover, many South African studies show coexistence between admiration and
stigmatization of stoutness. Older Black populations perceive stoutness as a symbol of health
and prosperity whilst younger people consider body fat as indicative of disease and sexual
undesirability™'® While parents may still transmit traditional perceptions around large body

16,17

size to their children™"", young people acculturated by modernization increasingly eschew

overweight and obesity.’**® Some studies also show that parents’ lifestyle and behaviors can

20,21

influence their children’s body weight perceptions and management“<~, with the potential for

intergenerational transmission of body image disturbances and eating disorders.?>%
Recent South African studies show that adolescents are exposed to modern body image norms

in urban areas from an early age.'® The impact of Western media is reported to be greater
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among adolescent females than males regarding body weight perception and management®,
but the influence of maternal behaviors and lifestyle on sons’ and daughters’ body image and
weight management remains underexplored. As in other studies conducted in Western

countries®*®

, We assume that the familial environment of adolescents, including maternal
BMI and eating attitudes, could impact on their body image and weight management.
Therefore, this study aims to examine the intergenerational association between maternal
factors (sociodemographic characteristics, body size and eating attitudes) and weight loss

behaviors among adolescent sons and daughters within families living in Soweto, a poor

urban South African township with high rates of obesity.?

Methods

Sample

The current study consisted of a sample of 1,613 mother-adolescent (both sexes) pairs from
the Birth to Twenty Plus cohort study (Bt20+). The Bt20+ study aimed to investigate the
determinants of health and development among children and families in Soweto,
Johannesburg.?” Data were collected longitudinally on sociodemographic characteristics,
maternal and adolescent eating attitudes, weight loss behaviors, and Body Mass Index (BMI)
of both mothers and their children when aged 13 (early adolescence), 17 (late adolescence)

and 22 years (early adulthood). Mothers were studied once when their child was 12 years old.

Measures

Data instruments were administered to both adolescents (males and females) and mothers.
Sociodemographic characteristics

Maternal sociodemographic characteristics that were assessed included age, socioeconomic

status (SES) and level of education. SES was assessed by enumeration of the assets in the
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household and education was assessed by collecting the highest academic grade (e.g. grade 7)

reached by the mother.?®

Weight Loss Attempt (WLA)
Participants were asked if they had engaged in behaviors with an aim to lose weight during
the past year. A positive response coded as “weight loss attempt” indicated a WLA and a

negative response coded as “no weight loss attempt” indicated an absence of WLA.

Eating attitudes

The risk of eating disorders was measured using a 26-item questionnaire, the Eating Attitudes
Test-26 (EAT-26) administered by study field workers.?® The EAT-26 is one of the most
widely used standardized measures to assess eating disorders risk based on feelings and
behaviors related to symptoms and concerns characteristic of eating disorders (e.g. vomiting
after meal, food phobia and restriction, body weight concern). The EAT-26 can be used as a
whole to assess a global eating disorders risk (as in this study) but can also be divided into
three subscales (Dieting, Bulimia and Food Preoccupation and Oral Control subscales) to
more specifically assess these main dimensions of eating disorders risk. The 26 items were on
a Likert scale and coded using the system developed by Garner et al.?® The EAT-26 varies
from O (minor value) to 78 (major value). An EAT-26 score of > 20 indicates the need for
clinical referral due to risk of eating disorders. The instrument’s reliability in other South

African studies ranged from a (Cronbach’s) of 0.75 to 0.79.4

Anthropometry

A portable stadiometer (Holtain, UK) was used to measure height, recorded to the nearest

mm. Weight was measured using a digital weighing scale and recorded to the nearest 100g.
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From these measures, BMI was calculated as: weight (kg)/height (m) 2. Underweight was
defined as a BMI < 18.5 kg/m?, normal weight as > 18.5 kg/m®and < 25 kg/m?, overweight as

> 25 kg/m?, and obesity as > 30 kg/m?.

Statistical analysis

Stata software 15.1 (StataCorp, College Station, TX) was used for all analyses. We used the
chi square test to evaluate the prevalence of underweight, overweight, obesity, and eating
disorders risk (EAT-26 scores >20), and the frequency of WLA. Normality of continuous
variables was checked using the Shapiro-Wilk test, and study characteristics were compared
between males and females using the Wilcoxon sum-rank and chi square tests. Logistic
regression was performed to assess the associations between maternal factors and WLA
among their adolescent children at ages 13, 17 and 22 years, separately for males and females;
logistic regression was used since the response variable of interest (WLA) is binomial. We
used BMI as a continuous rather than a categorical variable for better statistical power. Odds
ratios (ORS), 95% confidence intervals (Cls) and p-values were reported.®

Structural equation modelling (SEM) was used to determine whether there was an
intergenerational effect of maternal factors on offspring early adulthood WLA (i.e. age 22
years) through specific pathways®!. Multivariable analyses performed using SEM were guided
by an a priori conceptual model (Figure 1). We hypothesized that: 1) maternal factors (BMl,
education, eating disorders risk and age) are associated with BMI (at 13, 17 and 22 years),
eating disorders risk (at 13, 17 and 22 years) and WLA at 22 years, and 2) BMI (at 13, 17 and
22 years) and eating disorders risk (at 13, 17 and 22 years) are associated with WLA at 22
years. We conducted our analyses separately for males and females.

Figure 1
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Ethics

The study was approved by the Human Research Ethics Committee (Medical) of the
University of the Witwatersrand. The present secondary analysis was approved by the
Stanford Institutional Review Board. All participants gave written informed consent and

assent was provided by children under the age of 18 years.

Results
Descriptive statistics
A total of 1,613 mothers were included in the analyses (Table 1). The majority of mothers
completed at least Grade 8, 86% had scores indicative of risk for eating disorders (i.e., greater
or equal to 20), and 27.5% had a WLA, with a BMI median of 30 kg/m?. On average,
households in our sample had four physical assets. Adolescent children of the maternal
participants were nearly evenly distributed by sex (Table 2).

Table 1
Females had higher BMIs compared to males at ages 13, 17 and 22 years (p<0.001 for each).
More female adolescents wanted to change their weight compared to their male counterparts
at 13 (p=0.018), 17 (p<0.001) and 22 years (p<0.001). The EAT-26 score was similar at all
three ages in both sexes, but with a median significantly higher in girls than in boys at 17
years.

Table 2
Pair-wise correlations between eating disorders risk and BMI
The correlations between eating disorders risk and BMI were 0.1 at 13 years, 0.05 at 17 years
and 0.1 at 22 years, indicating a small positive correlation at the 3 measurement points.
Separately, BMIs measured at 13, 17 and 22 years were highly correlated with each other.

Eating disorders risk at 13 had low positive correlation with eating disorders risk at 17 and 22
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years (rho=0.05 and 0.07, respectively) while eating disorders risk at 17 was moderately
correlated with eating disorders risk at 22 years (rho=0.45). Only the correlation between 13

and 17 years was not significant (Supplementary Table 1).

Logistic regressions for WLA

Maternal WLA was associated with lower eating disorders risk, lower maternal age, higher

education level (Grade 8 and more) and higher maternal BMI (Supplementary Table 2).

At age 13, boys’ WLA was associated with higher maternal SES (Supplementary Table 3).

No maternal factors were associated with WLA among girls at age 13. Higher girls’ BMI was

persistently associated with their WLA in the hierarchical regressions (Supplementary Table

4).

At age 17, boys’ WLA was associated with their BMI. The odds for WLA were higher by

50% [OR=1.53; 95% CI (1.27; 1.84)] among boys with higher BMI. In addition, lower

maternal BMI was associated with boys’ WLA. Among girls, their higher BMI and eating

disorders risk were significantly associated with WLA (Table 3, Supplementary Table 5).
Table 3

At age 22 years among males, there was strong evidence that WLA was associated with their

own higher eating disorders risk and BMI, lower maternal BMI and higher maternal age

(Supplementary Table 6). However, among females aged 22 years, WLA was associated with

their own high eating disorders risk and higher BMI (Supplementary Table 7).

Structural Equation Model results
Table 4 summarizes the results from the SEM for WLA at 22 years, based on the conceptual
framework shown in Figure 1. Supplementary Figures 1 and 2 show pathways for WLA.

Among both sons and daughters, WLA was associated with higher BMI and higher eating
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disorders risk at 22 years. In addition, for boys only, higher BMI at 13 years, higher maternal
age, and lower maternal BMI were also significantly associated with WLA.
Table 4

Maternal education was found to be indirectly associated with sons” WLA at 22 years through
eating disorders risk at 22 years and BMI at 22 years. In addition, maternal BMI had an
indirect effect on WLA at 22 years through higher eating disorders risk at 22 years and BMI
at 22 years. Further, maternal age was indirectly associated with WLA at age 22 through BMI
at 13 years. For females, as shown in Supplementary Figure 2, only maternal BMI was

indirectly associated with WLA through BMI at 22 years.

Discussion

This study analyzed the relationships between multiple maternal factors and daughters’ and
sons’ body weight management in a poor-urban, obesogenic environment (Soweto, South
Africa). We observed that multiple maternal factors, including higher maternal SES, higher
maternal age and lower maternal BMI were associated with sons’ WLA. Moreover, a negative
association between maternal BMI and sons’ WLA was found at ages 13 and 17. In contrast,
no association between maternal factors and daughters’ WLA was found, even though the
frequency of WLA was significantly higher among daughters than sons at the three time
points.

We first observed that the prevalence of WLA was significantly higher in daughters than in
sons and this trend could be undoubtedly linked to the significantly higher eating attitude
median score in daughters than in sons at age 17 years. Therefore, WLA practices were higher
in daughters, a trend commonly identified in other South African and Western studies.™%

Globally, the impact of the norm of thinness, through Western media, appears to be stronger

in young females than in males as women are more targeted by the media and affected by
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fatness stigmatization.**** This trend, identified around the world, is confirmed by our results
showing that WLA was significantly associated with increasing BMI and eating disorders risk
at earlier time points in daughters than in sons.

In Soweto, most mothers are single and suffer from overweight or obesity.*% In this
household environment, daughters and sons are confronted daily with household members
who are overweight and possibly obese, and this excess of fat is frequently associated with
eating disorders risk. The maternal lifestyle, especially eating behaviors, choice of foods and
dietary intake can expose her offspring to obesity.?> Moreover, maternal normalization and

valorization of obesity, already identified in several African studies,?*’

can make overweight
and obesity the body norm at home for children, as observed in a recent South African
study.'” Thus, adolescents living in urban-poor Soweto could be exposed to two distinct body
norm models, with the household environment and cultural values potentially promoting
stoutness, and the adolescent peer network reinforced by media images and messages
promoting thinness, as discussed in a recent South African study.”® The impact of these two
exposures has rarely been studied.

Our results demonstrate that the impact of maternal factors was stronger in sons than in
daughters. Importantly, we observed that decreasing maternal BMI was associated with
increasing WLA in sons. This finding does not mean that sons’ WLA is only driven by
maternal factors. Males” WLA is also positively associated with their own BMI at 17 and 22
years, and their eating disorders risk at 22 years. The recent literature in Western countries
shows that the impact of media on body image and weight management is also affecting
young men, although the trend seems lower than in young women.*® In South Africa, a similar
tendency was found, with young black men having body image concerns and eating disorders
risk equivalent to their young black female counterparts, and an engagement in unhealthy

control behaviors.*®
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Secondly, we found that decreasing maternal age was associated with increasing sons” WLA
at 22 years only. The explanation of this finding may emanate from the association between
decreasing maternal age and increasing maternal WLA, showing that younger mothers were
more likely to attempt to lose weight. This tendency could be the consequence of a higher
influence of modern values around thinness in this age group, as observed in other African
populations®. In this context, younger mothers could exacerbate their sons’ WLA, if we
hypothesize that sons at adult age may be more aware of risks of obesity, even more so as
they see their BMI increase with their age, as observed in a recent study®. In addition, this
scenario seems particularly probable as sons grew up in most cases with mothers who were
overweight or obese, so that they might be more likely to attempt to lose weight at 22 years
through the partial influence of their younger mothers’ attempts to decrease their own weight.
Since the maternal environment influences boys more than girls, despite girls presenting with
higher rates of WLA and eating disorders risk, it appears that WLA external influences such
as peer network and media are impacting daughters more than sons, and the influence of
external factors exceeds that of maternal factors for girls. Indeed, African studies found that
the acculturation process towards thinness valorization, through the influence of Western
media, has a higher impact on females than males.***> Thus, the maternal and more generally
traditional influences towards body norms seem to be lower in young adolescent females who
have more tendency to adhere to modern norms of thinness.”

While the modern trend for thinness could affect more females than males in African
countries, other dimensions of the body valued by the modernity and the consumer society,
such as becoming muscular, are of greater concern for masculine than feminine identity.* In
South Africa, Black males could be more concerned by the obsession to be muscular than

White males, as a symbol of Black masculinity.> The mental disorder called “muscle
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dysmorphia”, identified in the DSM-V as a hybrid category between eating and body
dysmorphic disorders,** was observed in a South African sample.*

A limitation of our study is that we only considered WLA based on weight-loss practices, and
did not specifically investigate WLA based on practices to become more muscular. The desire
to be more muscular could involve different pathways between maternal factors and weight
management by their sons, and is an important dimension to consider in future studies.
Another limitation is that our sample did not comprise of fathers, and therefore, does not
include paternal factors in body image construction and weight management of their
adolescents. This interaction has not been explored within the South African context due to
the labor migration and absence of fathers in the household. Indeed, only 20% of Bt20+
participants had contact with their fathers during adolescence.

Therefore, it would be interesting to investigate in future qualitative studies how the paternal
role could mediate the body size and shape of their offspring, especially the muscular
component of their sons’ body, in addition to the potential influence of media and peer
networks. A comparison between families with and without a father would be informative for
assessing this intergenerational relationship, rarely studied, between males’ body image and
weight management from the same household. Future South African studies should integrate
simultaneously these parameters to assess their respective contribution on body image and
weight management of adolescents and young adults.**

The final limitations of this study concern the measurement tools used to assess our variables.
First, the Eating Attitude Test identified eating disorders risk for most mothers from our
sample unlike their adolescents. Indeed, this questionnaire can measure different kinds of
eating disorders having contrasting aetiologies. Most mothers suffered from overweight or
obesity, and excess weight is commonly strongly associated with binge eating disorders®.

Moreover, the negative association found between eating disorders risk and WLA in mothers

Page 13 0on 34



315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

could be explained by the fact that they might have suffered from binge eating disorders,
while the cause of eating disorders risk in underweight and normal weight adolescents might
be linked to fat phobia generally associated with other eating disorders as anorexia or bulimia
nervosa®.

More globally, the second limitation related to our measurements is the degree of reliability of
self-report in response to our questionnaires. Indeed, eating attitudes and WLA were assessed
by self-report rather than through clinical assessments. This subjective self-assessment
presents its limitations and was already discussed in different research areas.”” Nevertheless,
our data quality and the validity of the study instruments used suggests that questionnaire
items were reliable. The differentiated intergenerational patterns we observed between sons
and daughters should be confirmed, however, by clinical diagnosis and qualitative inquiry
into the relative impact of the family and peers/media on the development of body weight
concerns in young males and females.

The implications of our findings suggest that public health interventions need to assist
adolescents and their families to better understand the multiple factors that are influencing
their attitudes and behaviors around eating and body image so as to promote healthy weight

status and minimize eating disorders risk, especially in female adolescents.

Conclusions

Differing patterns were observed between adolescent males and females in the
intergenerational relationships with maternal factors and their longitudinal WLA from early
adolescence to adulthood. The lack of relationship between maternal norms and daughters’
behavior may reinforce the notion of body image acculturation and movement away from
traditional cultural norms and a greater exposition to modern body image disturbances and

eating disorders risk.
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461  Figures and Tables

462 Figure 1: Conceptual framework for BMI (at age 13, 17 and 22 years), eating attitude (EAT) (at age 13, 17 and 22 years) and weight loss attempt at age 22 years.
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Supplementary Figure 1: Results of structural equation modelling (SEM) showing intergenerational associations between maternal characteristics

and their sons’ body mass index, eating disorders risk and weight loss attempt.
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475  Supplementary Figure 2: Results of structural equation modelling (SEM) showing intergenerational associations between maternal characteristics

476  and their daughters’ body mass index, eating disorders risk and weight loss attempt.
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486

Table 1: Descriptive statistics for household and maternal factors of participants, N=1613.

VARIABLE DESCRIPTION
MATERNAL FACTORS
Age (n=1292) Median (IQR) 40.0 (35.0; 45.9)

Education (n=1495)

Grade 7 and less, n (%) 190 (12.1)
Grade 8 t0 10, n (%) 664 (44.4)
Grade 11 and above, n (%) 641 (42.9)
Weight loss attempt (n=1201)
No, n (%) 871 (72.5)
Yes, n (%) 330 (27.5)
BMI (n=1133) Median (IQR) 30.0 (25.5; 34.4)
Eating disorder score (n=1133) Median (IQR) 55 (38; 63)
HOUSEHOLD FACTORS
SES (n=1159) Median (IQR) 4 (2;5)
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Table 2: Adolescent factors of participants, stratified by sex, N=1613.

MALES

FEMALES

ADOLESCENT AGE VARIABLE N P-val
OLESC G S N=704 (473 %) N=786 (52.7 %) value
13 Years Weight loss attempt
No, n (%) 986 424 (86.5) 479 (81.2) 0,018
Yes, n (%) 191 66 (13.5) 111 (18.8)
EAT, median (IQR) 1173 9(6; 13) 9 (5; 13) 0,465
BMI, median (IQR) 1530  17.7 (16.4; 19.5) 19.4 (17.7; 22.4) <0.0013
17 Years Weight loss attempt
No, n (%) 885 425 (90.4) 392 (67.6) <0.001
Yes, n (%) 258 45 (9.6) 188 (32.4)
EAT, median (IQR) 1142 9(6; 13) 10 (6; 15) 0,025
BMI, median (IQR) 1160  19.7 (18.3;21.5) 22.2 (19.8; 25.2) <0.001
22 Years Weight loss attempt
No, n (%) 904 457 (85.1) 389 (62.1) <0.001
Yes, n (%) 334 80 (14.9) 237 (37.9)
SES, median (IQR) 1196 10 (8; 11) 10 (8; 11) 0,45
EAT, median (IQR) 1251  8(5;13) 9 (5; 15) 0,12
BMI, median (IQR) 1160  20.7 (19.3; 23.3) 24.2 (20.9; 28.6) <0.001

'P-values for weight loss attempt from Pearson Chi2 test, respectively;
23.9p_values for EAT, BMI and SES from Wilcoxon sum-ranked test, respectively.
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524

Table 3: Results from logistic regression for factors associated with weight loss attempt at age 17 years for boys.

AQ7

1) ) 3) 4 5) (6) Z;é

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 "

Y17 EAT 1.065*** 1.079** 1.051 *77

(1.021; 1.112) (1.017; 1.144) (0.961; 1.158)0

Y17 BMI 1.312%** 1.341%** 1.526***501

(1.176; 1.463) (1.194; 1.507) (1.266; 1.84)2

MATERNAL EAT 0.970* 0.955* 503

(0.937; 1.004) (0.904; 1.00)4

MATERNAL BMI 0.983 0.897** 505

(0.927: 1.042) (0.811; 0.993)

MATERNAL AGE 1.013 1.054 ¢

(0.964; 1.064) (0.987; 1.123530

MATERNAL SES 0.968 0.831 ~°°

(0.748; 1.253) (0.579; 1.194°

EDUCATION ERY

Grade 7 and less (Ref.) 511

Grade 8t0 10 0.667 1.174 512

(0.210; 2.123) (0.221; 6.24993

Grade 11 + 0.585 1415 gqq4

(0.170; 2.010) (0.250; 8.009)

R? 0.0266 0.1149 0.1434 0.0134 0.0081 0.2558 -, o

. 517
Observations 469 361 360 324 273 183

Values are odds ratios with 95% confidence intervals in parentheses
Kk p<0.01, *k p<0_05’ * p<0.l

L1Q
J1LO
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Supplementary Table 1: Correlation matrices for eating disorders risk and BMI at ages 13, 17 and 22 years.

526

EATING DISORDERS RISK

Year 13 Year 17 Year 22

Year 13

BMI
Year 17

Year 22

527
528

Year 13 1

Year 17 0.05 (0.075) 1

Year 22 0.07 (0.024) 0.45 (<0.001)

1

0.86 (<0.001)

0.77 (<0.001)

0.84 (<0.001)

529
530
531
532
533
534
535!

All values are Pearson’s correlation coefficients (rho), p-values in parenthesis.
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Supplementary Table 2: Results from logistic regression for factors associated with maternal weight loss attempt.

@ ) 3 4) ©) (6)
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
MATERNAL AGE 0.978** 0.984 0.966*** 0.971**
(0.957; 1.000) (0.962; 1.007) (0.943; 0.989) (0.947; 0.995)
MATERNAL SES 1.037 1.022 1.010 0.992
(0.937; 1.148) (0.921; 1.135) (0.909; 1.123) (0.889; 1.106)
EDUCATION
Grade 7 and less (Ref.)
Grade 810 10 1.208 1.390 1.204 1.294
(0.668; 2.185) (0.733; 2.639) (0.650; 2.230) (0.664; 2.525)
Grade 11 + 2.377*** 2.862%** 2.581*** 2.925%**
(1.321; 4.278) (1.516; 5.403) (1.395; 4.775) (1.503; 5.693)
MATERNAL EAT 0.984*** 0.993** 0.993*
(0.979; 0.990) (0.986; 1.000) (0.985; 1.001)
MATERNAL BMI 1.074%*** 1.101%** 1.110%**
(1.053; 1.095) (1.073; 1.130) (1.080; 1.141)
R® 0.0208 0.0386 0.0308 0.0394 0.0938 0.1094
Observations 1,117 1,201 835 772 835 772

Values are odds ratios with 95% confidence intervals in parentheses
Kk p<0.01, *k p<0_05’ * p<0.l
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594
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599

Supplementary Table 3: Results from logistic regression for factors associated with weight loss attempt at age 13 years for boys.

562

4) () (6) 563

VARIABLES Model 1 Model 1 Model 1 564

Y13 EAT 1.012 565

(0.993; 1.062) (0.981; 1.057) (0.962; 1.065%66

Y13 BMI 0.997 567

(0.918; 1.096) (0.914; 1.092) (0.884; 1.123568

MATERNAL EAT 0.980 0.979 2639

(0.950; 1.011) (0.942; 1.017379

MATERNAL BMI 1.032 1.042 “75

(0.982; 1.084) (0.981; 1.1o7§73

MATERNAL AGE 1.025 1.018 574

(0.987; 1.064) (0.974; 1.064%75

MATERNAL SES 1.153 1.267** 576

(0.948; 1.402) (1.006; 1.596977

EDUCATION 2/8

Grade 7 and less (Ref.) g;g
Grade 8t0 10 2.257 1.123

(0.625; 8.148) (0.287; 4.400% g

Grade 11 + 2.211 1.261 1583

(0.593; 8.249) (0.312; 5.104%84

R® 0.0129 0.0242 0.0504 585

280

Observations 344 291 225 587

LQQ

Values are odds ratios with 95% confidence intervals in parentheses
Kk p<0.01, *k p<0_05’ * p<0.l

~<JOU
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Supplementary Table 4: Results from logistic regression for factors associated with weight loss attempt at age 13 years for girls.

@ @) €)) 4) ) (6) Y

VARIABLES Model 1 Model 1 Model 1 Model 1 Model 1 Model 1 603
Y13 EAT 1.007 0.995 1.012 [~
(0.979; 1.036) (0.966; 1.026) (0.977; 1.048)¢

Y13 BMI 1.052%* 1.053** 1.063** gg7
(1.008; 1.098) (1.009; 1.100) (1.007; 1.128p8

MATERNAL EAT 0.994 0.994 609
(0.972; 1.017) (0.968; 1.02610

MATERNAL BMI 0.994 0.999 b1l
(0.960; 1.029) (0.959; 1.042}2

MATERNAL AGE 0.985 0.968 ‘”Z
(0.955; 1.016) (0.932; 1.oo§§§

MATERNAL SES 1.116 1125 g6
(0.953; 1.307) (0.945; 1.33617

EDUCATION 618
Grade 7 and less (Ref.) 619
Grade 8 t0 10 1.168 0.935 620
(0.503; 2.714) (0.371; 2.356%1

Grade 11 + 1.137 1.035 022
(0.485; 2.664) (0.407; 2.63&)3‘?1

R? <0.001 0.0232 0.0097 0.0008 0.0088 0.0342 go5
626

627

Observations 586 570 565 448 387 321 628
(YA

Values are odds ratios with 95% confidence intervals in parentheses

Kk p<0.01, *k p<0_05’ * p<0.l
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Supplementary Table 5: Results from logistic regression for factors associated with weight loss attempt at age 17 years for girls.

636

1) (2 3) (4) %) 6) 637

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 638
Y17 EAT 1.058%** 1.064%** 1.050%%% £aq
(1.036; 1.081) (1.038; 1.090) (1.018; 1.083),

Y17 BMI 1.182%** 1.186%** 1.182%* o
(1.124; 1.242) (1.127; 1.249) (1.109; 1.260) ,

MATERNAL EAT 0.987 0990 _ .
(0.968; 1.006) (0.962; 1.01§*

MATERNAL BMI 1.031** 0.990 %%
(1.001; 1.062) (0.947; 1.034%

MATERNAL AGE 1.003 1.023 ©%0
(0.976; 1.031) (0.987; 1.05947

MATERNAL SES 1.159** 1.142 648
(1.002; 1.340) (0.946; 1.37%H49

EDUCATION 650
Grade 7 and less (Ref.) 651
Grade 8 to 10 0.649 0.919 652
(0.316; 1.332) (0.381; 2.216)53

Grade 11 + 0.880 1376 g54
(0.430; 1.803) (0.565; 3.349)c

R? 0.0410 0.0961 0.1453 0.0112 0.0166 01570 cc¢
. 657
Observations 578 438 437 428 367 273 cog

ratios with 95% confidence intervals in parentheses
Kk p<0.01, *k p<0_05’ * p<0.l

Values are odds
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689

Supplementary Table 6: Results from logistic regression for factors associated with weight loss attempt at age 22 years for boys.

662
OOS

1) 3) (4) %) (6)
VARIABLES Model 1 Model 3 Model 4 Model 5 Model 666.;
666
Y22 EAT 1.069*** 1.093*** 1.085**%
(1.037; 1.102) (1.055; 1.132) (1.031; 1.1%29
Y22 BMI 1.243%** 1.206**% "
(1.142; 1.296) (1.161; 1.331) (1.099; 13957
MATERNAL EAT 0.997 0.997 >’V
(0.985; 1.010) (0.982; 1.06H1
MATERNAL BMI 0.976 0.937*+072
(0.931; 1.022) (0.878; 0.998)3
MATERNAL AGE 1.025 1.053*+674
(0.990; 1.062) (1.008; 1.160%5
MATERNAL SES 0.923 0.867 676
(0.770; 1.107) (0.689; 1.081)7
EDUCATION 678
Grade 7 and less (Ref.) 679
Grade 8 to 10 1.356 4.686* ggn
(0.540; 3.409) (0.979; 22.431
Grade 11 + 1.171 3.711 682
(0.445; 3.083) (0.733; 18.78),
R? 0.0398 0.1579 0.0041 0.0102 0.1664 __
. 685

Observations 536 507 363 344 274

Values are odds ratios with 95% confidence intervals in parentheses

*** p<0.01, ** p<0.05, * p<0.1

QO
OO0
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Supplementary Table 7: Results from logistic regression for factors associated with weight loss attempt at age 22 years for girls.

691
1) (2 (3) (4) ®) (6) 692
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 693
694
Y22 EAT 1.110%** 1.126%** 1.118*** gg5
(1.083; 1.138) (1.094; 1.159) (1.077; 1.16@P6
Y22 BMI 1.159%*** 1.172%** 1.174%** 697
(1.119; 1.199) (1.129; 1.217) (1.118; 1.23898
MATERNAL EAT 1.002 1.010 ©9°
(0.994; 1.012) (0.998; 102300
MATERNAL BMI 1.029** 1.010 7Y%
(1.001; 1.058) (0.972; 1.05702
MATERNAL AGE 1.011 1.005 Sz
(0.987; 1.035) (0.972; 1.038)s5
SES 1.104 1.003 706
(0.973:; 1.253) (0.849; 1.18507
EDUCATION 708
Grade 7 and less (Ref.) 709
Grade 8 to 10 0.859 0951 /10
(0.466;1583)  (0.430; 2.10 1;

Grade 11 + 1.037 1.116
(0.559; 1.923) (0.496; 2.51G) 4
R? 0.1091 0.1225 0.2443 0.1144 0.0084 0.227 715
716
Observations 624 557 556 468 440 350 717

24 Q

Values are odds ratios with 95% confidence intervals in parentheses
*** p<0.01, ** p<0.05, * p<0.1

710
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727

MALES FEMALES
OR (95 % CI) P-value | OR (95 % CI) P-value

BMlatl7y
Maternal age 0.97 (0.93; 1.02) 0.236 | 0.98 (0.93; 1.04) 0.589
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 0.16 (0.05; 0.52) 0.002 | 1.56 (0.39; 6.30) 0.529

Grade 11 and above 0.22 (0.07; 0.69) 0.010 | 1.08 (0.27; 4.30) 0.916
Maternal EAT 1.00 (0.98; 1.01) 0.884 | 1.00 (0.97; 1.02) 0.733
Maternal BMI 1.11 (1.06; 1.18) <0.001 | 1.13(1.06; 1.21) <0.001
BMIl at22y
Maternal age 0.97 (0.92; 1.02) 0.212 | 1.02 (0.94; 1.10) 0.702
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 0.28 (0.08; 1.03) 0.055 | 3.87 (0.64; 23.37) 0.141

Grade 11 and above 0.22 (0.06; 0.81) 0.023 | 1.96 (0.33; 11.69) 0.46
Maternal EAT 1.00 (0.98; 1.02) 0.913 | 0.97 (0.95; 1.00) 0.081
Maternal BMI 1.15(1.08; 1.22) <0.001 | 1.16 (1.06; 1.27) 0.001
BMI at 13y
Maternal age 0.96 (0.93; 1.00) 0.066 | 1.02 (0.97; 1.07) 0.403
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 1.44 (0.53; 3.91) 0.478 | 2.48 (0.74; 8.36) 0.142

Grade 11 and above 1.45 (0.53; 3.98) 0.474 | 2.70 (0.81; 9.07) 0.107
Maternal EAT 0.99 (0.98; 1.01) 0.369 | 1.00 (0.98; 1.02) 0.760
Maternal BMI 1.09 (1.05; 1.14) <0.001 | 1.17 (1.10; 1.23) <0.001
WEIGHT LOSS ATTEMPT at 22y
BMI at 17 0.98 (0.95; 1.01) 0.275 | 1.00 (0.98; 1.03) 0.752

Table 4: Results from structural equation models for BMI (at age 13, 17 and 22 years), EAT (at age 13, 17 and 22 years) and weight loss attempt at age 22 years.
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BMI at 22 1.03 (1.01; 1.05) 0.006 | 1.03 (1.01; 1.04) 0.001
BMI at 13 1.03 (1.00; 1.06) 0.021 | 0.99 (0.97; 1.02) 0.551
EAT at 13 1.00 (0.99; 1.01) 0.766 | 1.00 (0.99; 1.00) 0.461
EAT at 17 1.00 (0.99; 1.01) 0.744 | 1.00 (1.00; 1.01) 0.210
EAT at 22 1.01 (1.00; 1.02) 0.005 | 1.02 (1.01; 1.03) <0.001
Maternal age 1.01 (1.00; 1.01) 0.030 | 1.00 (0.99; 1.01) 0.868
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 1.10 (0.96; 1.27) 0.164 | 1.05(0.91; 1.21) 0.544

Grade 11 and above 1.11 (0.97; 1.28) 0.137 | 1.05(0.91; 1.21) 0.533
Maternal EAT 1.00 (0.99; 1.00) 0.638 | 1.00 (0.99; 1.00) 0.827
Maternal BMI 0.99 (0.98; 1.00) 0.028 | 1.00 (1.00; 1.01) 0.244
EAT at 13y
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 1.67 (0.20; 13.97) 0.636 | 1.91 (0.23; 15.98) 0.552

Grade 11 and above 3.70 (0.42; 32.33) 0.237 | 1.98 (0.24; 16.39) 0.528
Maternal EAT 0.98 (0.91; 1.05) 0.508 | 0.98 (0.92; 1.05) 0.600
Maternal BMI 1.03 (0.92; 1.15) 0.645 | 1.04 (0.94; 1.15) 0.425
EAT atl7y
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 1.40 (0.18; 10.84) 0.748 | 0.03 (0.00; 0.39) 0.007

Grade 11 and above 0.70 (0.09; 5.63) 0.740 | 0.03 (0.00; 0.36) 0.006
Maternal EAT 1.03 (0.96; 1.10) 0.382 | 0.92 (0.85; 0.99) 0.032
Maternal BMI 1.07 (0.96; 1.19) 0.205 | 1.09 (0.97; 1.23) 0.154
EAT at22y
Maternal education

Grade 7 and below Ref Ref

Grade 8 to 10 10.62 (1.27; 88.96) 0.029 | 0.13(0.01; 1.39) 0.091

Grade 11 and above 1.40 (0.16; 12.20) 0.758 | 0.29 (0.03; 3.05) 0.302
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Maternal EAT 0.99 (0.96; 1.02) 0.622 | 0.99 (0.95; 1.03) 0.570
Maternal BMI 0.90 (0.81; 0.99) 0.038 | 1.06 (0.94; 1.19) 0.340
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