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ABSTRACT (249/250 words) 35 

Background. Few longitudinal studies have investigated the role of weight loss attempts or 36 

weight-related stress on body image during childhood. We examined whether weight loss attempts 37 

and weight-related stress are associated with weight misperception and body dissatisfaction across 38 

childhood and adolescence.  39 

Methods. Data were drawn from the Quebec Adipose and Lifestyle InvesTigation in Youth 40 

(QUALITY) cohort of Canadian children with parental obesity (8-10 years, n=630, 10-12 years: 41 

n=564, 15-17 years: n=377). We assessed weight loss attempts and weight-related stress at baseline 42 

and first follow-up, and perceived and desired silhouettes at first and second follow-up with 43 

questionnaires. Weight misperception consisted of the difference in body mass index z-score 44 

(zBMI) from the perceived silhouette and the measured zBMI. Body dissatisfaction consisted of 45 

the discordance between perceived and desired silhouettes. We estimated multivariable mixed 46 

effects regression models adjusting for age, sex, pubertal stage, parental BMI and education, and 47 

sport-based teasing. 48 

Results. Weight loss attempts were associated with a higher weight misperception score (ever 49 

tried, beta [95% CI]: 0.13 [0.01; 0.24]) and with 2.13 times higher desire to be thinner (95% CI: 50 

1.39; 3.26) at the subsequent follow-up. Similarly, children stressed by their weight had a higher 51 

misperception score (beta [95% CI]: 0.15 [0.02; 0.27]) and greater desire to be thinner at the next 52 

follow-up (OR [95% CI: 1.73 [0.999; 3.00]).  53 

Conclusions. Weight-loss attempts and weight-related stress in children and adolescents are 54 

associated with weight misperception and body dissatisfaction, supporting empowerment and 55 

counselling focusing on healthy eating behaviors and a positive body image.   56 
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IMPACT STATEMENT (50/50 words) 57 

First study examining weight loss attempts and body image over seven years in children with 58 

parental obesity. Weight loss attempts and weight-related stress were prospectively associated 59 

with weight misperception and body dissatisfaction. Findings highlight the importance of healthy 60 

diet-free eating and the promotion of a healthy body image in childhood.  61 
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INTRODUCTION 62 

People living with a larger shape consistently report greater negative cognitions, 63 

perceptions, emotions, and behaviours related to their body shape and weight.1 A negative body 64 

image is associated with adverse mental health and well-being outcomes such as depression, poor 65 

self-esteem, reduced self-confidence, and social marginalization in adolescents with overweight 66 

or obesity2, with weight-based teasing worsening these outcomes.3 In the current study, we focus 67 

on two specific body image facets: weight misperception, defined as the incapacity to identify or 68 

describe one’s own weight and body shape accurately, and body dissatisfaction, defined as not 69 

being satisfied with one’s current weight or shape.4  70 

 71 

Population-based studies report a high prevalence (49-61%) of body dissatisfaction in 72 

adolescents, especially among girls and among adolescents with overweight or obesity.5, 6 73 

Engaging in weight loss attempts has been cross-sectionally associated with body dissatisfaction 74 

in adolescents,7, 8 however not in a previous longitudinal study.9 Regarding weight misperception, 75 

adolescents who perceive themselves as heavier tend to engage in weight loss attempts, especially 76 

using extreme measures such as the use of laxatives or diuretics, fasting, or vomiting.10  77 

 78 

Furthermore, childhood psychosocial stress, caused by familial and contextual factors (e.g. 79 

exposure to violence) is associated with increased emotional eating, eating in the absence of 80 

hunger11 and weight gain.12 The role of stress, particularly weight-related stress, on body image 81 

remains uncertain. Indeed, interventions to reduce general stress as well as weight-focused stress 82 
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might be beneficial to restoring a healthy body image and preventing psychological distress in the 83 

long term.  84 

 85 

Despite their young age, children are vulnerable to weight loss attempts and weight-related 86 

stress,13 weight misperception, and body dissatisfaction.14, 15 Yet few studies have reported 87 

associations between weight loss attempts, weight-related stress and weight misperception in 88 

children,16, 17 and none to our knowledge examined the link with body dissatisfaction. As weight-89 

based teasing is potentially a common cause of both weight loss attempts and body image, it is 90 

necessary to account for it when examining these associations. The studies on the relationship 91 

between weight loss attempts and weight misperception in children are of cross-sectional design, 92 

and one of the two relied on self-reported anthropometric data and omitted potential confounders 93 

(e.g., pubertal stage, parental adiposity),17 such that their findings are subject to bias.  94 

 95 

Emerging evidence points to differences in sex and adiposity (e.g. body mass index [BMI]) 96 

in terms of weight loss attempts,18 weight misperception and body dissatisfaction.14, 15 In 97 

adolescents, weight loss attempts are related to weight misperception, but differently across 98 

sexes.19 Our study aims to examine how weight loss attempts and weight-related stress are 99 

associated to weight perception and body dissatisfaction across childhood and adolescence. A 100 

secondary objective is to investigate whether these associations differed by sex and by childhood 101 

adiposity.  102 

 103 

MATERIALS AND METHODS 104 



7 

Design 105 

Data were drawn from the Quebec Adipose and Lifestyle InvesTigation in Youth 106 

(QUALITY) cohort (Province of Québec, Canada) of children at risk of developing obesity due to 107 

a parental history of obesity. The QUALITY study’s overarching objective is to better understand 108 

the natural history of obesity, its cardiometabolic consequences and the role of its determinants 109 

across childhood. Complete methodology of the study has been published elsewhere.20 We used 110 

data collected at baseline, first, and second follow-ups for this study.   111 

 112 

Participants 113 

A total of 387 377 recruitment flyers were distributed among 2nd, 3rd, 4th, and 5th grade 114 

students in 1040 elementary schools (89% of schools approached) within a 75-km radius of 3 urban 115 

cities in the province of Québec. Eligible children were aged between 8 and 10 years, with at least 116 

one biological parent with obesity (defined as self-reported BMI ≥ 30 kg/m2 or a waist 117 

circumference > 102 cm in men and > 88 cm in women) and of White race/ethnicity. A total of 118 

3350 families contacted the research staff to assess their eligibility. Among the 1320 eligible 119 

families, 630 families (48%) agreed to participate and were evaluated between 2005 and 2008. 120 

The first follow-up took place between 2008 and 2011 (10-12 years, n=564), and the second 121 

follow-up between 2012 and 2015 (15-17 years, n=377). 122 

 123 

The study was approved by the ethics research committees of Centre Hospitalier 124 

Universitaire (CHU) Sainte-Justine and Institut Universitaire de Cardiologie et de Pneumologie de 125 
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Québec (IUCPQ). We obtained informed assent and consent from the child and parent, 126 

respectively. 127 

 128 

Measurements 129 

Participants were invited to a full-day research visit at either CHU Sainte-Justine in 130 

Montréal or at IUCPQ in Québec City at ages 8-10, 10-12, and 15-17 years. Trained research 131 

nurses measured weight, height, and Tanner pubertal stage (0 = prepubertal, stage 1; 1 = pubertal, 132 

stage 2 or above) at each visit following standardized protocols.20 BMI was calculated by dividing 133 

weight (kg) by squared height (m2). We computed age and sex adjusted BMI z-scores (zBMI) and 134 

percentiles according to Center for Disease Control and Prevention.21 BMI categories were 135 

attributed as follows: underweight if < 5th percentile; normal weight if between the ≥ 5th and < 136 

85th; overweight if ≥ 85th and obese if ≥ 95th.21 Mothers’ and fathers’ BMI were calculated from 137 

measured weight and height at baseline. To estimate socioeconomic status, we used the highest 138 

parental educational attainment reported by parents at baseline, categorized as follows: high school 139 

degree or less, college/vocational or trade school degree, and university degree. We measured 140 

weight-based teasing but only in the context of physical activity with the child’s questionnaire: “I 141 

often don't do physical activity because my friends tease me” (1 = totally true, 2 = fairly true, 3 = 142 

more or less true, 4 = false). 143 

 144 

Exposure variables 145 

We evaluated self-reported weight loss attempts and weight-related stress at baseline and 146 

first follow-up with the children’s questionnaire. The children completed the questionnaire in a 147 
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private room with the research assistant who ensured confidentiality of the responses and clarified 148 

questions when necessary. Parents were in a separate room. Questions were retrieved from the 149 

Quebec Child and Adolescent Health and Social Survey 1999 questionnaire.22 We assessed 150 

lifetime and current weight loss attempts using these questions: “Have you ever tried to lose 151 

weight?” (1 = yes, 0 = no) and “Currently, what are you doing about your weight?” (1 = trying to 152 

lose weight, 2 = trying to gain weight, 3 = want to maintain my weight, 4 = not doing anything 153 

about my weight). We evaluated weight-related stress with the question: “During the past three 154 

months, have you been worried or stressed by your weight?” (1 = not at all, 2 = a little bit, 3 = 155 

quite a bit, 4 = a whole lot) from the 2002 Health and Social Survey questionnaire.23  156 

 157 

Outcome variables 158 

We assessed weight misperception with a scale of seven drawn sex-specific silhouettes 159 

ranging from a child with a very thin body (silhouette 1) to a child with a very large body 160 

(silhouette 7) in the child’s questionnaire at the first and second follow-ups with the question 161 

“Choose the illustration that best corresponds to your current appearance”.22 Body silhouettes 162 

have been shown to be reliable and highly correlated with specific BMI percentiles in children.24 163 

Using a previously published methodology,25 we calculated a continuous weight misperception 164 

score by calculating the difference between the zBMI of the perceived silhouette and the measured 165 

zBMI. A negative score indicates underestimation whereas a positive score indicates 166 

overestimation and a score of zero indicates accurate estimation of body size. Higher scores 167 

represent greater misperception in either direction.  168 

 169 
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To assess body dissatisfaction, we asked the children to “Choose the illustration that best 170 

corresponds to what you would like to look like” on the same scale of seven silhouettes and 171 

calculated the difference between perceived and ideal silhouettes.5 Children were classified as 172 

desiring to be thinner if the desired silhouette was thinner than the perceived silhouette, desiring 173 

to be heavier if the desired silhouette was heavier than the perceived silhouette, and as satisfied 174 

with their weight if the same two silhouettes were chosen.  175 

 176 

Statistical analyses 177 

We described children’s characteristics using means (standard deviations, SD), medians 178 

(25th and 75th percentiles), and proportions for categorical variables. Characteristics were displayed 179 

according to the children’s weight status based on zBMI cut points (underweight, normal weight 180 

and overweight or obese) at the corresponding time point.  181 

 182 

For our main objective, that is to examine the association between weight loss 183 

attempts/weight-related stress and weight misperception and body dissatisfaction across childhood 184 

and adolescence, we carried out distinct mixed effects multivariable regression models for each 185 

exposure (ever tried to lose weight; currently trying to lose weight; stressed by weight) and 186 

outcome combination (weight misperception; body dissatisfaction). Specifically, using the three 187 

time points, we modelled beta coefficients and 95% confidence intervals (CI) on the relationship 188 

between the exposure of interest at time t and the outcome at the subsequent follow-up (time t+1) 189 

allowing for random intercepts. Thus, we provide a combined estimate of the relationship between 190 

exposures at baseline (8-10 years) on outcomes at first follow-up (10-12 years), and between 191 
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exposure at first follow-up on outcomes at second follow-up (15-17 years). The variable ever tried 192 

to lose weight was coded 1 = yes and 0 = no. The variable currently trying to lose weight was 193 

coded 1 = trying to lose weight and 0 = not doing anything about my weight as the reference 194 

category. The variable being worried or stressed by weight was coded 1 for those who responded 195 

“a little bit”, “quite a bit” or “a whole lot” and 0 = “not at all”. We combined the three stress 196 

categories because the numbers of children who reported “quite a bit” and “a whole lot” were too 197 

small to allow inference as distinct categories. The number of observations remained low even 198 

when combining “quite a bit” and “a whole lot” (n = 39). 199 

 200 

Models were adjusted for potential confounders measured concurrently with the exposure 201 

and included child’s age, sex, pubertal stage, zBMI, parental BMI and education level, and sport-202 

based teasing. This variable was coded 1 if responded “totally true”, “fairly true”, or “more or less 203 

true”, and coded 0 if responded “false” to sport-based teasing. Because of the nonlinear 204 

relationship between zBMI and the weight misperception score (Figure S1, Supplemental 205 

Material), we used generalized additive models with penalized regression splines for zBMI in 206 

weight misperception models. For the body dissatisfaction models, we estimated generalized 207 

mixed effect models (logit link) comparing the likelihood of desiring to be thinner to being 208 

satisfied with one’s silhouette as the reference category. We also verified the association between 209 

weight-related stress and the desire to be heavier compared to being satisfied with one’s silhouette 210 

as the reference category.  211 

 212 
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For our secondary objective, we investigated effect modification by sex by testing 213 

interaction terms between sex and the exposure variable in each model described previously. 214 

Similarly, we tested effect modification by the child’s adiposity by including an interaction term 215 

between zBMI and the exposure variable in each model. We conducted our analyses with R 4.2.1 216 

(The R Foundation for Statistical Computing, Vienna, Austria). Statistical significance was two-217 

sided at alpha 5% level.  218 

 219 

RESULTS 220 

Participants characteristics 221 

Characteristics of participants by weight status are reported in Table 1. Overall, 80% of 222 

children with overweight or obesity and 30% of normal weight children had ever tried to lose 223 

weight at 8-10 years of age. Forty-two percent of children with overweight or obesity reported 224 

weight-related stress. On average, children underestimated their weight at 10-12 years, and to a 225 

lesser extent at 15-17 years. Eighty-six percent of children with overweight or obesity and 29% of 226 

normal weight children desired to be thinner at 10-12 years. At 15-17 years, proportion increased 227 

to 92% in children with overweight or obesity and 37% in normal weight children.  228 

 229 

The Supplemental Material presents data on weight loss attempts, weight-related stress, 230 

weight misperception and body dissatisfaction in girls and boys separately. Of the 630 children at 231 

baseline, 90% returned to the first follow-up and 60% to the second follow-up. Average duration 232 

was 24 months (SD = 2) between baseline and first follow-up and 62 months (SD = 4) between 233 
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first and second follow-up. Children who did not come back for follow-up were younger, had a 234 

higher zBMI and were more likely to have tried to lose weight, as previously reported.13  235 

 236 

Associations between self-reported weight loss attempts, weight-related stress, and weight 237 

misperception  238 

As shown in Table 2, children who reported trying to lose weight were more likely to 239 

overestimate their weight compared to their measured weight at the subsequent follow-up (ever 240 

tried, beta  [95% CI] = 0.13 [0.01; 0.24], currently trying = 0.13 [0.003; 0.25]). Moreover, children 241 

who were stressed by their weight were more likely to overestimate their weight by 0.15 SD of 242 

BMI at the next follow-up (95% CI = 0.02; 0.27), compared to children who did not experience 243 

weight-related stress. We did not observe statistically significant interactions by zBMI or by sex.  244 

 245 

Associations between self-reported weight loss attempts, weight-related stress, and body 246 

dissatisfaction  247 

Children who ever tried or were currently trying to lose weight were 2.13 (95% CI: 1.39, 248 

3.26) and 2.21 times (95% CI: 1.38; 3.54) more likely to desire to be thinner at the subsequent 249 

follow-up, compared to those who reported doing nothing about their weight (Table 3). Similarly, 250 

children worried or stressed by their weight were more likely to desire to be thinner at the next 251 

follow-up (OR [95% CI]: 1.73 [0.999; 3.00]). We did not observe statistically significant 252 

interactions for sex or zBMI. Moreover, weight-related stress was not associated with a greater 253 

likelihood of desiring to be heavier (data not shown). 254 
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 255 

DISCUSSION 256 

This study examined the relationship between weight loss attempts and weight-related 257 

stress with weight misperception and body dissatisfaction during pubertal years in children with 258 

parental obesity. At 10-12 years of age, 86% of children with overweight or obesity desired to be 259 

thinner compared to 29% of children with normal weight. Furthermore, self-reported weight loss 260 

attempts and weight-related stress were found to be risk factors of weight misperception and body 261 

dissatisfaction. Children in our sample were more prone to underestimate their weight although 262 

the amplitude attenuated in adolescence. Weight underestimation was also reported in Canadian 263 

children and adolescents25 and children in Norway26 and the Netherlands.27 Weight 264 

underestimation among children is greater when parents have a higher BMI,25 which could explain 265 

this finding in our study of children with parental obesity. Our findings support the visual 266 

normalization theory, which proposes that weight status perception is influenced by visual norms 267 

of body size and because of the higher prevalence of individuals with overweight or obesity today, 268 

the definition of a “normal” weight has been recalibrated.28 We thus hypothesize that because the 269 

children in our sample live with parents with larger bodies, they may be more likely to 270 

underestimate their weight and consider it as “normal”.  271 

 272 

Although most children in the cohort underestimated their weight, those who reported past 273 

or current weight loss attempts and were worried by their weight were more likely to overestimate 274 

their weight at the subsequent follow-up. Similar findings have been noted in previous cross-275 

sectional studies in children.16, 17 Weight loss attempts and weight-related stress in childhood could 276 
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be involved in the development of a distorted perception of the body, which in turn can cause 277 

shame and stress and predispose to disordered eating as a coping strategy.4, 10 278 

 279 

Most children with overweight or obesity desired to be thinner at 10-12 and 15-17 years, 280 

which is very concerning for their mental health: body dissatisfaction in adolescence has been 281 

associated with poorer self-esteem and higher risk of depression.2 We found that past self-reported 282 

weight loss attempts and weight-related stress were associated with the desire to be thinner at the 283 

next visit. One case-control study observed that adolescents who engaged in weight loss attempts 284 

reported past body dissatisfaction.29 Our findings are consistent with the current literature in 285 

adolescents on the exacerbating effect of weight loss attempts on body dissatisfaction.5, 8 In 286 

Norwegian preteens and in French Canadian adolescents, weight loss attempts were cross-287 

sectionally associated with a greater body dissatisfaction, with the relationship being stronger in 288 

girls compared to boys in both studies.5, 8 In contrast, we did not find effect modification by sex in 289 

our study. Absence of effect modification could be because our sample is composed of children 290 

with overweight or obesity (or at risk, given the parental history), such that boys, as much as girls, 291 

report stress toward their weight and weight loss attempts, and that the relationship with body 292 

image is similar across sexes. 293 

 294 

Unlike most existing studies, our study focused on children with data collected 295 

prospectively over seven years. This cohort design informs on the temporal causal sequence 296 

between weight loss attempts, weight misperception and body dissatisfaction. We also used 297 

innovative methods to define weight perception and body dissatisfaction using sex-specific child 298 

silhouettes and measured zBMI. Another limitation is that self-reported weight loss attempts and 299 
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weight-related stress constructs were measured using single items. Importantly, we were not able 300 

to distinguish between healthy and extreme methods of weight loss nor assess the motivations and 301 

attitudes towards weight control. The associations of interest in the present study should be 302 

examined in future studies with more detailed questionnaires or qualitative designs. There also 303 

may be unaccounted confounders that biased our findings. For instance, we did not measure 304 

experiences of weight-based teasing in other settings than a physical-activity-related context, 305 

parental weight-related stress, or parental practices around weight loss and body image perception. 306 

Finally, our study comprises only White children between years 2005 and 2015, which limits the 307 

transposability of our findings to other ethnicities and to today’s context.  308 

 309 

CONCLUSIONS 310 

 In conclusion, our study suggests that children engaging in weight loss attempts or stressed 311 

by their weight have an altered perception of their silhouette and suffer from body dissatisfaction. 312 

This study lends further support towards empowerment and counselling that focus on healthy 313 

eating behaviors and a positive body image, particularly among children with overweight or 314 

obesity. Findings also call for health promotion campaigns that favor body acceptance starting at 315 

an early age. Finally, more knowledge is needed on the role of weight loss attempts and weight-316 

related stress and body image in childhood, using more comprehensive measures and a longer 317 

follow-up.  318 



17 

ACKNOWLEDGEMENTS 319 

Dr Marie Lambert (July 1952 – February 2012), pediatric geneticist and researcher, initiated the 320 

QUALITY cohort. Her leadership and devotion to QUALITY will always be remembered and 321 

appreciated. The cohort integrates members of TEAM PRODIGY, an inter-university research 322 

team including Université de Montréal, Concordia University, Centre INRS - Institut Armand-323 

Frappier, Université Laval, and McGill University. The research team is grateful to all the children 324 

and their families who took part in this study, as well as the technicians, research assistants, and 325 

coordinators involved in the QUALITY cohort project.  326 

 327 

CONTRIBUTION STATEMENT 328 

Soren Harnois-Leblanc: conceptualization, methodology, formal analysis, writing – original draft, 329 

writing - review and editing. Andraea Van Hulst: conceptualization, methodology, writing - review 330 

and editing. Kristen M. Lucibello: writing - review and editing. Marie-Josée Harbec: writing - 331 

review and editing. Catherine M. Sabiston: conceptualization, writing - review and editing. 332 

Katerina Maximova: conceptualization, writing - review and editing. Marie-Pierre Sylvestre: 333 

conceptualization, methodology, writing - review and editing. Mélanie Henderson: 334 

conceptualization, methodology, resources, writing - review and editing, supervision, funding 335 

acquisition. All authors have approved the final article.  336 

 337 

DISCLOSURE STATEMENT 338 



18 

Dr Mélanie Henderson is recipient of the Canadian Society of Endocrinology and Metabolism 339 

Young Investigator Award. The other authors have no potential conflicts of interest to declare. 340 

 341 

FUNDING 342 

This work was supported by the Canadian Institutes of Health Research [grant numbers OHF-343 

69442, NMD-94067, MOP-97853 and MOP-119512], the Heart and Stroke Foundation of Canada 344 

[grant number PG-040291] and the Fonds de recherche du Québec – Santé. Soren Harnois-Leblanc 345 

was supported by a doctoral award for health professionals from Fonds de recherche du Québec - 346 

Santé. Marie-Josée Harbec is supported by the Social Sciences and Humanities Research Council. 347 

Kristen M. Lucibello is supported by a Social Sciences and Humanities Research Council 348 

(SSHRC) Postdoctoral Fellowship, and was supported by a Social Sciences and Humanities 349 

Research Council (SSHRC) Doctoral Fellowship during manuscript preparation. Catherine M. 350 

Sabiston is financed by Canada Research Chairs Program. Andraea Van Hulst is supported by 351 

Junior 1 salary awards from Fonds de recherche du Québec – Santé. Marie-Pierre Sylvestre holds 352 

a Junior 2 salary awards from Fonds de recherche du Québec – Santé. Mélanie Henderson is funded 353 

by Senior salary awards from Fonds de recherche du Québec – Santé and the Canadian Society of 354 

Endocrinology and Metabolism Young Investigator Award. Katerina Maximova is supported by 355 

the Murphy Family Foundation Chair in Early Life Interventions. The funding sources were not 356 

involved in the study design, in the collection, analysis and interpretation of data, in the writing of 357 

the report and in the decision to submit the article for publication. 358 

 359 

 360 

 361 



19 

REFERENCES 362 

 363 

1. Weinberger NA, Kersting A, Riedel-Heller SG, et al. Body Dissatisfaction in Individuals 364 

with Obesity Compared to Normal-Weight Individuals: A Systematic Review and Meta-365 

Analysis. Obesity Facts. 2016;9(6):424-441. doi:10.1159/000454837 366 

2. Harriger JA, Thompson JK. Psychological consequences of obesity: Weight bias and 367 

body image in overweight and obese youth. International Review of Psychiatry. 368 

2012/06/01 2012;24(3):247-253. doi:10.3109/09540261.2012.678817 369 

3. Fields LC, Brown C, Skelton JA, et al. Internalized Weight Bias, Teasing, and Self-370 

Esteem in Children with Overweight or Obesity. Child Obes. Jan 2021;17(1):43-50. 371 

doi:10.1089/chi.2020.0150 372 

4. Cash TF. Body image: past, present, and future. Body Image. Jan 2004;1(1):1-5. 373 

doi:10.1016/S1740-1445(03)00011-1 374 

5. Camirand H, Cazale L, Bordeleau M. Zoom santé - Les élèves du secondaire sont-ils 375 

satisfaits de leur apparence corporelle? 2015; 376 

https://statistique.quebec.ca/fr/document/les-eleves-du-secondaire-sont-ils-satisfaits-de-377 

leur-apparence-corporelle. Accessed 2023-12-08.  378 

6. Megalakaki O, Mouveaux M, Hubin-Gayte M, et al. Body image and cognitive restraint 379 

are risk factors for obesity in French adolescents. Eating and Weight Disorders-Studies 380 

on Anorexia, Bulimia and Obesity. 2013;18(3):289-295. doi:10.1007/s40519-013-0027-x 381 

7. Lampard AM, Maclehose RF, Eisenberg ME, et al. Adolescents who engage exclusively 382 

in healthy weight control behaviors: Who are they? International Journal of Behavioral 383 

Nutrition and Physical Activity. 2016;13(1):5. doi:10.1186/s12966-016-0328-3 384 

https://statistique.quebec.ca/fr/document/les-eleves-du-secondaire-sont-ils-satisfaits-de-leur-apparence-corporelle
https://statistique.quebec.ca/fr/document/les-eleves-du-secondaire-sont-ils-satisfaits-de-leur-apparence-corporelle


20 

8. Oellingrath IM, Hestetun I, Svendsen MV. Gender-specific association of weight 385 

perception and appearance satisfaction with slimming attempts and eating patterns in a 386 

sample of young Norwegian adolescents. Public health nutrition. 2016;19(2):265-274. 387 

doi:10.1017/S1368980015001007 388 

9. Gitau TM, Micklesfield LK, Pettifor JM, et al. Changes in eating attitudes, body esteem 389 

and weight control behaviours during adolescence in a South African cohort. PloS one. 390 

2014;9(10):e109709. doi:10.1371/journal.pone.0109709 391 

10. Lee J, Lee Y. The association of body image distortion with weight control behaviors, 392 

diet behaviors, physical activity, sadness, and suicidal ideation among Korean high 393 

school students: a cross-sectional study. BMC public health. 2016;16(1):39. 394 

doi:10.1186/s12889-016-2703-z 395 

11. Miller AL, Gearhardt AN, Retzloff L, et al. Early Childhood Stress and Child Age 396 

Predict Longitudinal Increases in Obesogenic Eating Among Low-Income Children. 397 

Acad Pediatr. Aug 2018;18(6):685-691. doi:10.1016/j.acap.2018.01.007 398 

12. Liu H, Umberson D. Gender, stress in childhood and adulthood, and trajectories of 399 

change in body mass. Social Science & Medicine. 2015;139:61-69. 400 

doi:10.1016/j.socscimed.2015.06.026 401 

13. Harnois-Leblanc S, Van Hulst A, Sabiston CM, et al. Self-reported weight loss attempts 402 

and weight-related stress in childhood: Heightening the risk of obesity in early 403 

adolescence. Int J Eat Disord. Jan 26 2021. doi:10.1002/eat.23474 404 

14. Dion J, Hains J, Vachon P, et al. Correlates of Body Dissatisfaction in Children. J 405 

Pediatr. Apr 2016;171:202-207. doi:10.1016/j.jpeds.2015.12.045 406 



21 

15. Tremblay L, Lovsin T, Zecevic C, et al. Perceptions of self in 3-5-year-old children: a 407 

preliminary investigation into the early emergence of body dissatisfaction. Body Image. 408 

Jun 2011;8(3):287-292. doi:10.1016/j.bodyim.2011.04.004 409 

16. Altenburg TM, Singh AS, Te Velde S, et al. Actual and perceived weight status and its 410 

association with slimming and energy-balance related behaviours in 10- to 12-year-old 411 

European children: the ENERGY-project. Pediatr Obes. Apr 2017;12(2):137-145. 412 

doi:10.1111/ijpo.12120 413 

17. Gonsalves D, Hawk H, Goodenow C. Unhealthy weight control behaviors and related 414 

risk factors in Massachusetts middle and high school students. Maternal and child health 415 

journal. 2014;18(8):1803-1813. doi:10.1007/s10995-013-1424-5 416 

18. Brown T, Overcash F, Reicks M. Frequency of Trying to Lose Weight and Its 417 

Association with Children's Weight Perception and Dietary Intake (NHANES 2011-418 

2012). Nutrients. Nov 8 2019;11(11). doi:10.3390/nu11112703 419 

19. Ibrahim C, El-Kamary SS, Bailey J, et al. Inaccurate weight perception is associated with 420 

extreme weight management practices in US high-school students. Journal of pediatric 421 

gastroenterology and nutrition. 2014;58(3):368. doi:10.1097/MPG.0000000000000231 422 

20. Lambert M, Van Hulst A, O'Loughlin J, et al. Cohort profile: the Quebec adipose and 423 

lifestyle investigation in youth cohort. Int J Epidemiol. Dec 2012;41(6):1533-1544. 424 

doi:10.1093/ije/dyr111 425 

21. Centers for Disease Control and Prevention. 2000 Centers for Disease Control and 426 

Prevention Growth Charts, . 2000; http://cdc.gov/growthcharts/. Accessed July 12, 2012.  427 

22. Institut de la statistique du Québec. Enquête sociale et de santé auprès des enfants et des 428 

adolescents québécois. 2002; 520. Available at: 429 

http://cdc.gov/growthcharts/


22 

https://statistique.quebec.ca/fr/fichier/enquete-sociale-et-de-sante-aupres-des-enfants-et-430 

adolescents-quebecois-1999-rapport.pdf.  431 

23. Deschenes M, Demers S. Style de vie des jeunes du secondaire en outaouais 1991 - 1996 432 

- 2002. 2003; 433 

http://www.santecom.qc.ca/bibliothequevirtuelle/hyperion/2895770085.pdf. Accessed 434 

2023-11-30.  435 

24. Peterson M, Ellenberg D, Crossan S. Body-image perceptions: reliability of a BMI-based 436 

silhouette matching test. American Journal of Health Behavior. 2003;27(4):355-363. 437 

doi:10.5993/ajhb.27.4.7 438 

25. Maximova K, McGrath JJ, Barnett T, et al. Do you see what I see? Weight status 439 

misperception and exposure to obesity among children and adolescents. International 440 

journal of obesity. 2008;32(6):1008. doi:10.1038/ijo.2008.15 441 

26. Steinsbekk S, Klockner CA, Fildes A, et al. Body Size Estimation from Early to Middle 442 

Childhood: Stability of Underestimation, BMI, and Gender Effects. Front Psychol. 443 

2017;8:2038. doi:10.3389/fpsyg.2017.02038 444 

27. Leppers I, Tiemeier H, Swanson SA, et al. Agreement between Weight Status and 445 

Perceived Body Size and the Association with Body Size Satisfaction in Children. 446 

Obesity (Silver Spring). Nov 2017;25(11):1956-1964. doi:10.1002/oby.21934 447 

28. Robinson E. Overweight but unseen: a review of the underestimation of weight status and 448 

a visual normalization theory. Obes Rev. Oct 2017;18(10):1200-1209. 449 

doi:10.1111/obr.12570 450 

29. de Santana MLP, Assis AMO, Silva RdCR, et al. Risk factors for adopting extreme 451 

weight-control behaviors among public school adolescents in Salvador, Brazil: a case-452 

https://statistique.quebec.ca/fr/fichier/enquete-sociale-et-de-sante-aupres-des-enfants-et-adolescents-quebecois-1999-rapport.pdf
https://statistique.quebec.ca/fr/fichier/enquete-sociale-et-de-sante-aupres-des-enfants-et-adolescents-quebecois-1999-rapport.pdf
http://www.santecom.qc.ca/bibliothequevirtuelle/hyperion/2895770085.pdf


23 

control study. Journal of the American College of Nutrition. 2016;35(2):113-117. 453 

doi:10.1080/07315724.2014.951903 454 

  455 



24 

SUPPLEMENTAL MATERIAL 456 

• Figure S1: Non-linear relationship between body mass index z-score and the weight 457 

misperception score at next follow-up. 458 

• Table S1. Weight loss attempts in the children at baseline and first follow-up, by sex. 459 

• Table S2. Profile of weight perception and body dissatisfaction in the children at first and 460 

second follow-up, by sex. 461 



1 

     Table 1. Characteristics of the children from the QUALITY cohort at baseline, first 

follow-up, and second follow-up stratified by weight status at the corresponding time  

Baseline (8-10 years, n = 630)    

 Underweight 
(n = 12) 

Normal weight 
(n = 354) 

Overweight 
or obesity  
(n = 264) 

Age, mean (SD) 9.9 (1.0) 9.5 (0.9) 9.7 (0.9) 

Girls, n (%) 7 (58.3) 160 (45.2) 120 (45.4) 

Pubertal, n (%) 4 (33.3) 56 (15.8) 76 (28.9) 

zBMI, mean (SD) -1.91 (0.41) 0.03 (0.64) 1.75 (0.42) 

Ever tried to lose weight, n (%)  1 (8.3) 99 (30.0) 212 (80.3) 

Currently trying to lose weight, n (%) 0 (0) 68 (28.1) 169 (77.5) 

Worried or stressed by weight, n (%) 0 (0) 25 (7.1) 109 (41.8) 

Teased in sports, n (%) 1 (8.3) 54 (15.3) 44 (16.7) 

Parental education, n (%) 
≥ 1 parent with high school degree or less 
≥ 1 parent with college/vocational/trade 
school degree 
≥ 1 parent with university degree 

1 (8.3) 
8 (66.7) 

 
3 (25.0) 

 
25 (7.1) 

115 (32.5) 
 

214 (60.5) 

 
27 (10.2) 
113 (42.8) 

 
124 (47.0) 

Mothers’ BMI (kg/m2), mean (SD) 26.9 (3.1) 28.3 (6.3) 31.0 (6.9) 

Fathers’ BMI (kg/m2), mean (SD) 27.3 (4.0) 29.7 (4.9) 32.2 (5.8) 

First follow-up (10-12 years, n = 564)    

 Underweight 
(n = 13) 

Normal weight 
(n = 327) 

Overweight 
or obesity  
(n = 224) 

Ever tried to lose weight, n (%) 0 (0) 77 (23.5) 163 (72.8) 

Currently trying to lose weight, n (%) 0 (0) 54 (24.3) 139 (80.8) 

Worried or stressed by weight, n (%) 1 (7.7) 38 (11.7) 102 (45.6) 

Teased in sports, n (%) 0 (0) 21 (6.4) 25 (11.1) 

Weight misperception score, mean (SD)a 0.08 (0.84) -0.93 (0.81) -1.23 (0.70) 
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Concordance between perceived silhouette 
and desired silhouette, n (%) 

Same/Satisfied 
Desire to be thinner 

     Desire to be heavier 

 
 

6 (46.2) 
0 (0.0) 
7 (53.8) 

 
 

184 (56.3) 
94 (28.7) 
49 (15.0) 

 
 

31 (13.8) 
193 (86.2) 

0 (0.0) 
Second follow-up (15-17 years, n = 377)    

 Underweight 
(n = 7) 

Normal weight 
(n = 236) 

Overweight 
or obesity  
(n = 134) 

Weight misperception score, mean (SD)a 0.56 (0.58) -0.60 (0.69) -0.65 (0.60) 
Concordance between perceived silhouette 
and desired silhouette, n (%) 

Same/Satisfied 
Desire to be thinner 

     Desire to be heavier 

2 (28.6) 
0 (0) 

5 (71.4) 

97 (41.3) 
88 (37.4) 
50 (21.3) 

11 (8.2) 
123 (91.8) 

0 (0) 
 

Legend: BMI: body mass index, SD: standard deviation, zBMI: body mass index z-score. 

aThe misperception score is calculated with the following equation: perceived zBMI - measured 

zBMI. A negative score indicates weight underestimation, and a positive score, weight 

overestimation. 
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Table 2. Separate multivariable mixed effects linear regression models of the association 

between weight loss attempts and weight-related stress and the weight misperception scorea 

at the subsequent follow-up between baseline (8-10 years) and second follow-up (15-17 

years)b 

 

 Weight misperception score 
𝛽̂𝛽 [95% CI] 

p value 

Ever tried to lose weight (vs. never) 0.13 [0.01; 0.24] 0.029 

Currently trying to lose weight (vs. doing 
nothing) 0.13 [0.003; 0.27] 0.046 

Worried or stressed by weight (vs. not) 0.15 [0.02; 0.27] 0.024 

 

Legend: 𝛽̂𝛽: estimated beta coefficient, CI: confidence intervals. Results in bold indicate statistical 

significance at the 5% level. 

aThe misperception score is calculated by the following equation: perceived zBMI - measured 

zBMI. A negative score indicates weight underestimation, and a positive score, weight 

overestimation. 

bAll models were distinct and were adjusted for age, sex, pubertal stage, zBMI, parental BMI,  

parental education, and sport-based teasing, as well as the subject ID variable as random 

intercept. We used penalized regression splines for the zBMI variable because the relationship 

between zBMI and the weight misperception score is nonlinear. See the Figure in the 

Supplemental Material. 
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Table 3. Separate multivariable mixed effects generalized linear models of the association 

between weight loss attempts and weight-related stress and the desire to be thinner at the 

subsequent follow-up between baseline (8-10 years) and second follow-up (15-17 years)a 

 Desire to be thinner 
𝑂𝑂𝑂𝑂�  [95% CI] 

p value 

Ever tried to lose weight (vs. never)      2.13 [1.39 ; 3.26] <0.001 

Currently trying to lose weight (vs. doing 
nothing) 2.21 [1.38 ; 3.54] 0.001 

Worried or stressed by weight (vs. not)      1.73 [0.999 ; 3.00] 0.050 

 

Legend: CI: confidence intervals, 𝑂𝑂𝑂𝑂� : estimated odds ratio. Results in bold indicate statistical 

significance at the 5% level. 

aAll models were distinct and were adjusted for age, sex, pubertal stage, body mass index z-score 

(zBMI), parental BMI, parental education, and sport-based teasing.       
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SUPPLEMENTAL MATERIAL 

 

Figure S1. Non-linear relationship between body mass index z-score and the weight 

misperception score at next follow-up  

 

Legend: The generalized additive mixed model used penalized regression splines to estimate with 

flexibility the relationship between body mass index z-score (zBMI) on the x-axis and weight 

misperception score. The y-axis represents the beta coefficient of the effect of zBMI on the weight 

misperception score across the spectrum of zBMI. The effect of zBMI on the weight misperception 

score  plateaus at a zBMI of -2 to  -1, decreases and becomes slightly negative starting at a zBMI 

of +1, and increases again at a zBMI of +2. The curve should be interpreted with caution in the 

extremes given the small number of observations.    
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Table S1. Weight loss attempts in the children at baseline and first follow-up8-10 and 10-12 

years of age, by sex 

Baseline (8-10 years)   
 Girls 

(n = 287) 
Boys 

(n = 343) 

Ever tried to lose weight, n (%) 143 (49.8) 169 (49.3) 

Currently trying to lose weight, n (%) 113 (51.8) 124 (49.6) 

Worried or stressed by weight, n (%) 68 (23.8) 66 (19.5) 

First follow-up (10-12 years)   

 Girls 
(n = 251) 

Boys 
(n = 313) 

Ever tried to lose weight, n (%) 103 (41.0) 137 (43.8) 

Currently trying to lose weight, n (%) 86 (47.5) 107 (48.9) 

Worried or stressed by weight, n (%) 75 (29.9) 66 (21.3) 

 

 

Table S2. Profile of weight perception and body dissatisfaction in the children at first and 

second follow-up10-12 and 15-17 years of age, by sex 

First follow-up (10-12 years)   
 Girls 

(n = 251) 
Boys 

(n = 313) 

Weight misperception score, mean (SD) -1.03 (0.78) -1.02 (0.81) 

Concordance between perceived 
silhouette and desired silhouette, n (%) 

Same/Satisfied 
Desire to be thinner 
Desire to be heavier 

 
 

97 (38.6) 
138 (55.0) 
16 (6.4) 

 
 

124 (39.6) 
149 (47.6) 
40 (12.8) 

Second follow-up (15-17 years)   

 Girls 
(n = 173) 

Boys 
(n = 204) 
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Weight misperception score, mean (SD) -0.53 (0.70) -0.65 (0.65) 
Concordance between perceived 
silhouette and desired silhouette, n (%) 

Same/Satisfied 
Desire to be thinner 
Desire to be heavier 

 
 

44 (25.6) 
121 (70.3) 

7 (4.1) 

 
 

66 (32.4) 
90 (44.1) 
48 (23.5) 

 


	2023-12-08_Body image_Manuscript_Childhood obesityR2_Cleanversion
	Word count: 2991.
	References: 29.
	ABSTRACT (249/250 words)
	Background. Few longitudinal studies have investigated the role of weight loss attempts or weight-related stress on body image during childhood. We examined whether weight loss attempts and weight-related stress are associated with weight misperceptio...
	Methods. Data were drawn from the Quebec Adipose and Lifestyle InvesTigation in Youth (QUALITY) cohort of Canadian children with parental obesity (8-10 years, n=630, 10-12 years: n=564, 15-17 years: n=377). We assessed weight loss attempts and weight-...
	Results. Weight loss attempts were associated with a higher weight misperception score (ever tried, beta [95% CI]: 0.13 [0.01; 0.24]) and with 2.13 times higher desire to be thinner (95% CI: 1.39; 3.26) at the subsequent follow-up. Similarly, children...
	Conclusions. Weight-loss attempts and weight-related stress in children and adolescents are associated with weight misperception and body dissatisfaction, supporting empowerment and counselling focusing on healthy eating behaviors and a positive body ...
	MATERIALS AND METHODS
	Design
	Participants
	Measurements
	Exposure variables
	We evaluated self-reported weight loss attempts and weight-related stress at baseline and first follow-up with the children’s questionnaire. The children completed the questionnaire in a private room with the research assistant who ensured confidentia...
	Outcome variables
	We assessed weight misperception with a scale of seven drawn sex-specific silhouettes ranging from a child with a very thin body (silhouette 1) to a child with a very large body (silhouette 7) in the child’s questionnaire at the first and second follo...
	Statistical analyses
	RESULTS
	Participants characteristics
	Associations between self-reported weight loss attempts, weight-related stress, and weight misperception
	Associations between self-reported weight loss attempts, weight-related stress, and body dissatisfaction
	DISCUSSION
	This work was supported by the Canadian Institutes of Health Research [grant numbers OHF-69442, NMD-94067, MOP-97853 and MOP-119512], the Heart and Stroke Foundation of Canada [grant number PG-040291] and the Fonds de recherche du Québec – Santé. Sore...

	2023-11-30_Henderson_Tables
	2023-11-30 Body image_Supplemental_Childhood obesityR2

