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Abstract
Purpose  The current study investigated the association between body mass index (BMI) and health-related quality of life 
(HRQoL) among a large and non-clinical sample of adolescents, and tested the possible moderating effect of perceived 
teacher and classmate support on this association.
Methods  French-speaking Belgian adolescents (n = 11,342) self-reported height and weight, HRQoL (KIDSCREEN-10), as 
well as their perception of teacher and classmate relationships. Adjusting for sociodemographics, linear regression analyses 
with HRQoL as the outcome variable were performed for boys and girls separately. Interactions between BMI and teacher 
support, and between BMI and classmate support were included to examine the effect of this support on the association 
between BMI and HRQoL.
Results  Obesity was associated with lower HRQoL for boys (β = − 2.14, p = 0.002) and for girls (β = − 2.96, p = 0.001), 
while only overweight girls showed a significant impaired HRQoL compared with normal-weight ones (β = − 0.94, p = 0.01). 
In both sexes, lower perceived teacher and classmate support was associated with lower HRQoL. Interactions between BMI 
and perceived teacher relationships, and between BMI and perceived classmate relationships, were not significant for boys 
as for girls.
Conclusions  Perceived school-related social support constitutes an important dimension of adolescent well-being, suggest-
ing the relevance of considering it for promoting greater HRQoL in overweight and obese youth. Future studies are needed 
to confirm the absence of moderating effect of this support and explore its effect on other weight-related factors, like body 
image, weight misperception and bullying, associated with decreased HRQoL in adolescents.
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Childhood overweight and obesity are major public health 
challenges of the twenty-first century. In Belgium, about 
15% of the children (3–9 years) and 18% of the adolescents 
(10–17 years) were overweight or obese in 2014 [1]. Over-
weight and obesity developed in childhood are likely to per-
sist in adulthood and are associated with the early develop-
ment of non-communicable diseases, such as cardiovascular 
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diseases, type 2 diabetes and stroke [2]. Beyond such physi-
cal health consequences, overweight and obesity also have 
immediate psychosocial consequences. Several studies have 
reported a reduced health-related quality of life (HRQoL) 
in overweight and obese youth [3, 4]. Furthermore, a 
dose–response relationship, in which HRQoL decreases 
when body mass index (BMI) increases from normal-weight 
to overweight and obese categories, has been suggested [5]. 
HRQoL is a multidimensional concept encompassing physi-
cal, psychological, social, behavioural and functional aspects 
of health. It includes the individual subjective assessment 
of health and well-being within a specific cultural environ-
ment [6, 7]. Previous studies have identified social, physical 
and emotional functioning as the HRQoL dimensions the 
most affected in obese children and adolescents [3]. There-
fore, while understanding these impairments and underly-
ing mechanisms is essential for prevention and treatment of 
obesity, it is also needed to better understand which modifi-
able factors may improve psychosocial well-being of obese 
youth [8].

Adolescence, usually defined as the period between 10 
and 19 years [9], is characterised by social changes with 
increasing independence from parents and closer relation-
ships with peers. Besides family and friends, adolescents 
spend much of their time at school; both teachers and class-
mates may therefore also influence adolescent development 
[10]. School climate has been recognised as impacting stu-
dent mental and physical health [11]. More specifically, 
higher perceived social support from teachers and class-
mates has been associated with greater psychological well-
being, self-esteem, less frequent depressive symptoms and 
social adjustment among adolescents [12–16]. Overall, per-
ceived social support assesses the perception of how much 
support from social networks is available if needed [17] 
and is often operationalised by referring to the quality of 
a given relationship [16]. Both concepts—perceived social 
support and relationship quality—are not totally identical 
but strongly interdependent. On the one hand, the level of 
social support perceived from a given person is related to 
the characteristics of the relationship (i.e. mainly positive, 
mixing both positive and negative feelings, indifferent or 
mainly negative) [18]. On the other hand, perceiving effec-
tive support from a person may in turn enhance relation-
ship satisfaction and reciprocal trust [19]. According to 
the theoretical model suggesting that social support offers 
resources (e.g. self-esteem, self-efficacy, problem solving 
ability) to cope with the negative effects of stress (i.e. per-
sonal and persistent events, among which chronic diseases 
like obesity), social support would be more beneficial to 
people under greater stress [20]. Building on this “buffer 
effect” model, perceived school-related social support could 
therefore influence the inverse association between BMI and 
HRQoL. Exploring this issue may be particularly relevant 

for informing school-based interventions on improving the 
well-being of overweight and obese students [8].

Previous studies have showed that overweight and obese 
youth perceive lower levels of teacher and classmate sup-
port, relative to other support sources (i.e. parents and 
friends) [21, 22] and to their non-overweight counterparts 
[8]. In addition, both cross-sectional [21–23] and longitudi-
nal [8] relationships between higher perceived social sup-
port, especially from classmates, and greater HRQoL have 
been previously underlined in overweight and obese ado-
lescents. However, these results are based on studies focus-
ing on limited samples of overweight or obese adolescents 
involved in weight-management programmes. These studies 
did not cover non-treatment-seeking youth, although such 
adolescents could have different characteristics than treat-
ment-seeking ones (e.g. regarding the perception of social 
support networks). In addition, they did not include thin and 
normal-weight adolescents and could therefore not inves-
tigate the possible moderating effect of perceived school-
related social support on the association between BMI and 
HRQoL.

Therefore, the purposes of the current study were to 
investigate the association between BMI and HRQoL among 
a large and non-clinical sample of adolescents, and to test 
the moderating effect of perceived social support from teach-
ers and classmates on this association. We hypothesised that 
(i) overweight and obese adolescents have lower HRQoL 
than their normal-weight peers; and (ii) this inverse asso-
ciation is weaker among adolescents with high perceived 
school-related social support than among those with low 
perceived school-related social support.

Methods

Study population

This study is based on the data collected in a sample of 
French-speaking Belgian adolescents within the 2014 
World Health Organization “Health Behaviour in School-
aged Children” (HBSC) survey. The HBSC study is a cross-
sectional school-based survey of adolescent health behav-
iours conducted every 4 years in more than 40 countries 
and regions, using an international standardised protocol. 
Self-report questionnaires were completed by the adoles-
cents in the classroom and treated as confidential. A detailed 
description of the methods and instruments of the HBSC 
survey can be found elsewhere [24].

In French-speaking Belgium, the survey was approved 
by the education authority of each school network (private 
and public). Participants were selected using a two-stage 
cluster sampling method with the schools as primary sam-
ple units and the classes as secondary sample units. Firstly, 
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the schools were randomly selected from an official list of 
all schools stratified per province and school network, with 
an allocation proportional to the school population size 
of each province and network. Overall, 781 schools were 
invited, 362 answered (yes/no) and 46.4% of the answering 
schools agreed to participate. Secondly, classes of primary 
(fifth and sixth grades) and secondary schools (grade 1–7) 
were randomly selected in the participating schools. The 
sample included all students in the selected classes and 
present on the day of questionnaire completion.

Measures

Health‑related quality of life (HRQoL)

HRQoL was measured using the self-report version of 
the KIDSCREEN-10 tool [7]. This generic instrument 
includes ten items covering physical (i.e. energy and fit-
ness), psychological, social (i.e. leisure time and relation-
ships with parents and friends) and school aspects, each 
item being answered on a five-point response scale [7]. 
The KIDSCREEN-10 has been validated in children and 
adolescents (8–18 years), based on other generic HRQoL, 
physical and mental health measures [7]. As in European 
normative samples where good internal consistency was 
found for KIDSCREEN-10 (Cronbach’s alpha = 0.82) 
[7], acceptable internal consistency was obtained in the 
current study (Cronbach’s alpha = 0.78). Following the 
KIDSCREEN manual [25], answers were coded in order 
that higher values correspond to better well-being, and 
summed. The sum scores were then transformed into 
Rasch Person Parameters, which were transformed into 
values with a mean of 50 and a standard deviation of 10 
[25]. When one item of the scale was left unanswered, 
remaining items were used to estimate the respondent 
parameter values. Respondents with more than one miss-
ing item for the scale were coded as missing for the scale 
[25].

Body mass index (BMI)

BMI was calculated as the body weight (in kilogrammes) 
divided by height (in metres) squared. Weight and height 
were self-reported by the adolescents. Adolescents were 
classified into four categories: “thin”, “normal-weight”, 
“overweight” and “obese”, according to the age- and sex-
specific cut-offs recommended by the International Obesity 
Task Force (IOTF) [26]. Self-reported data were considered 
as valuable for estimating adolescent overweight and obesity 
in epidemiological studies if measured data are not available 
due to practical reasons [27, 28].

Perceived teacher and classmate relationships

School-related social support was assessed as the respond-
ent’s perception of his relationships with teachers and class-
mates. Perceived teacher relationships were assessed through 
a three-item scale including the following statements: “I feel 
that my teachers accept me as I am”, “I feel that my teachers 
care about me as a person”, “I feel a lot of trust in my teach-
ers” [24]. Perceived classmate relationships were measured 
by means of the three following items: “the students in my 
class enjoy to be together”, “most of the students in my class 
are kind and helpful”, “other students accept me as I am” 
[29]. For each item of both scales, a five-point Likert scale 
ranging from “strongly agree” to “strongly disagree” was 
given. Responses were coded so that higher scores indicated 
better relationships, and summed. Students having missing 
data for one or more items were coded as missing for the 
scale. Using the tertiles of the sum scores in the sample, 
respondents were classified into three categories reflect-
ing their perception of teacher or classmate relationships: 
“good”, “average” and “poor”. Acceptable internal consist-
ency was found for both teacher (Cronbach’s alpha = 0.70) 
and classmate scales (Cronbach’s alpha = 0.72) in this study.

Sociodemographic characteristics

In addition to sex, month and year of birth, adolescents were 
asked to indicate who they were living with in the house 
where they were living most of the time. Based on this ques-
tion, adolescents were classified into four types of family 
structure: “family with two parents”, “blended family”, 
“lone-parent family” and “other” (e.g. adolescents living in 
a foster home). Socioeconomic status was assessed through 
the revised Family Affluence Scale (FAS), which has been 
previously validated [30, 31]. This scale includes six items 
related to the material conditions in the participant house-
hold (ownership of a car, own bedroom, number of com-
puters, number of bathrooms, ownership of a dishwasher 
and abroad holiday frequency during the last year). Students 
having missing data for one or more items were coded as 
missing for the scale. Individual responses were scored and 
summed to provide summary scores ranging from 0 to 13. 
Individual summary scores were then recoded to create 
“low” (between 0 and 6), “medium” (between 7 and 9) and 
“high” (between 10 and 13) affluence groups.

Missing data

After excluding inconsistent questionnaires, those with miss-
ing sex or age, and those from students older than 18 years 
(i.e. the maximal age for which the KIDSCREEN-10 
has been validated), data from 13,056 adolescents aged 
10–18 years old were available for analysis. Assuming the 
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data were missing at random, a multiple imputation proce-
dure was conducted to address the high amount of missing 
BMI in the dataset (32.6% of the 13,056 cases, n = 4263). 
Missing values for BMI in categories were imputed based 
on 30 iterations of a multinomial logistic regression model 
including non-missing values of HRQoL, perceived teacher 
and classmate relationships, sex, age, FAS, family structure, 
and body image perception as independent variables. Body 
image perception (“do you think your body is: much too/a 
bit too thin, about the right size, a bit too/much too fat?”) 
was identified as a relevant auxiliary variable for imputing 
BMI since it was associated both with the observed values of 
BMI (r > 0.4) and BMI missingness [32, 33]. Furthermore, 
individuals with missing values for one or more study vari-
ables were excluded from the analyses, thereby leading to a 
final sample of 11,342 adolescents (Fig. 1).

Statistical analyses

Descriptive analyses (means and standard deviations 
or frequencies) were conducted. Associations between 

categorical variables (e.g. included/excluded individu-
als and sex) were estimated using Pearson’s chi-squared 
tests, while associations between continuous and categori-
cal variables (e.g. HRQoL and sex) were estimated using 
ANOVA and post hoc pairwise comparisons of means. 
Hierarchical multiple regression analyses were conducted 
with HRQoL as the outcome variable, BMI in categories, 
perceived teacher or classmate relationships as independ-
ent variables and sex, age, FAS and family structure as 
confounders. Categorical variables were coded in dummy 
variables before inclusion in the regression models. Plausi-
ble interaction terms (i.e. sex × age and BMI x confound-
ers) were tested and analyses were stratified by sex due to 
the significant sex × age interaction (p < 0.001) (Fig. 2). 
BMI and confounding factors were entered simultaneously 
in the first step (Model 1). Perceived teacher (Model 2A) 
or classmate relationships (Model 2B) were entered in the 
second step. Finally, the “BMI × teacher support” (Model 
3A) or “BMI × classmate support” interaction (Model 3B) 
was entered in the third step to test the moderating effect 
of these relationships.

Fig. 1   Flowchart of inclusion in 
analyses Initial sample

n = 13,056

n = 12,687

Health-related
quality of life 

(n=369)

n = 12,099

Teacher 
relationships

(n=588)

n = 12,026

Classmate
relationships

(n=73)

n = 11,477

Family Affluence 
Scale (n=549)

n = 11,354

Family structure 
(n=123)

Final sample
n = 11,342

Body mass index
(n=3,477) 

Missing data

*Missing BMI values were imputed with a 
multiple procedure (m=30) based on a 
multinomial logistic regression using
health-related quality of life, teacher and 
classmate relationships, sex, age, Family
Affluence Scale, family structure and body 
image concerns as independent variables. 
Individuals with missing values for the 
body image (n=12) kept missing value for 
the imputed BMI.

n = 7,877
Multiple 

imputation*

BMI after
imputation

(n=12) 



Quality of Life Research	

1 3

In all models, absence of multicollinearity between 
explanatory variables was verified using variation influence 
factors, whereas residual normality and homoscedasticity 
were verified using graphical methods. The assumption of 
absence of association between the independent (i.e. BMI) 
and moderating (i.e. perceived teacher and classmate rela-
tionships) variables was verified using Pearson’s chi-squared 
tests [34]. Statistical significance was set at p < 0.05. All 
analyses were conducted using the statistical software 
STATA version 14.2.

Results

The study sample consisted of 11,342 adolescents with a 
mean age of 14.6 years (SE 0.02; range 10.1–18.9 years). 
Table 1 presents the characteristics of the sample, including 
mean HRQoL scores in the various population subgroups. 
Compared with adolescents excluded from the analyses due 
to missing data (Fig. 1), the analysed sample included sig-
nificantly more girls (52.7% vs. 42.1%), older adolescents 
(14.6 (SE 0.02) years vs. 14.2 (SE 0.06) years), more ado-
lescents from high FAS (33.9% vs. 29.0%), less adolescents 
belonging to another type of family structure (1.7% vs. 
4.2%) and more adolescents perceiving their relationships 
with classmates as poor (43.2% vs. 39.1%). HRQoL, BMI 
in categories and perceived teacher relationships did not dif-
fer significantly between included and excluded adolescents. 
Furthermore, BMI in categories was not significantly associ-
ated neither with perceived teacher relationships (p = 0.41) 
nor classmate relationships (p = 0.30).

In the linear regression model adjusted for age, FAS 
and family structure (Model 1), HRQoL was significantly 
associated with BMI for both boys and girls (Table 2). 
In both sexes, obesity was significantly associated with 
reduced HRQoL, whereas the difference between thin and 

normal-weight adolescents was not significant. In girls, 
overweight was associated with a significant decrease in 
HRQoL, which was not the case in boys (Table 2). Model 
1 explained 4% of the variance in HRQoL in boys and 8% 
in girls.

When adding the perception of teacher or classmate rela-
tionships in the model (Models 2A and 2B), obesity in boys, 
and both overweight and obesity in girls, remained associ-
ated with decreased HRQoL (Table 3). Moreover, reduced 
HRQoL was observed for adolescents having an average 
or poor perception of teacher or classmate relationships, in 
comparison with those indicating good relationships, regard-
less of sex (Table 3). Compared with Model 1, both Models 
2A and 2B explained a significant higher percentage of the 
variance in HRQoL (Model 2A: R2 = 11% in boys and 15% 
in girls; Model 2B: R2 = 11% in boys and 15% in girls). For 
both sexes, similar results were found when introducing 

Fig. 2   Predicted health-related quality of life as a function of sex and 
age

Table 1   Characteristics of the sample (n = 11,342) and mean health-
related quality of life (HRQOL) scores

a For each characteristic studied, means sharing a letter are not signifi-
cantly different at the 5% level
b Counts and proportions obtained by combining the 30 imputed data-
sets

Characteristics n (%) HRQOL score

Mean SE p

Sex
 Males 5361 (47.3) 46.2 0.11 < 0.001
 Females 5981 (52.7) 43.5 0.10

Family affluence scale
 High 3843 (33.9) 45.5 0.13 < 0.001
 Medium 5247 (46.2) 44.7 0.11
 Low 2252 (19.9) 43.8 0.18

Family structure
 Two parents 7200 (63.5) 45.5 0.10 < 0.001
 Blended 1625 (14.3) 43.8a 0.20
 Lone-parent 2327 (20.5) 43.5a 0.16
 Other 190 (1.7) 41.0 0.59

Body mass index
 Thin 835 (7.4)b 45.6 0.32 < 0.001
 Normal weight 8842 (77.9) 44.9 0.09
 Overweight 1357 (12.0) 44.1 0.25
 Obese 308 (2.7) 42.6 0.59

Teacher relationships
 Good 3373 (29.7) 48.3 0.15 < 0.001
 Average 3684 (32.5) 44.8 0.12
 Poor 4285 (37.8) 42.1 0.11

Classmate relationships
 Good 2501 (22.1) 48.6 0.18 < 0.001
 Average 3939 (34.7) 45.2 0.12
 Poor 4902 (43.2) 42.5 0.10
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teacher and classmate support simultaneously in the model 
(R2 = 15% in boys and 19% in girls).

In the last models including interaction between BMI and 
perceived teacher relationships (Model 3A) or between BMI 

and perceived classmate relationships (Model 3B), these 
interactions were not significant (Model 3A: p = 0.97 in boys 
and 0.42 in girls; Model 3B: p = 0.85 in boys and 0.58 in 
girls) and did not significantly increase the proportion of the 

Table 2   Adjusted coefficients 
for the linear regression models 
(Model 1) estimating the 
association between health-
related quality of life and body 
mass index

BMI body mass index, 95% CI 95% confidence interval

Boys Girls

Coefficient (95% CI) p Coefficient (95% CI) p

Intercept 55.97 (54.59 to 57.35) < 0.001 57.06 (55.77 to 58.34) < 0.001
BMI
 Thin − 0.38 (− 1.12 to 0.35) 0.31 − 0.64 (− 1.97 to 0.70) 0.35
 Normal weight Ref. Ref.
 Overweight − 0.56 (− 1.33 to 0.21) 0.15 − 0.94 (− 1.68 to − 0.19) 0.01
 Obese − 2.14 (− 3.50 to − 0.77) 0.002 − 2.96 (− 4.73 to − 1.18) 0.001
 Age (years) − 0.61 (− 0.70 to − 0.52) < 0.001 − 0.84 (− 0.92 to − 0.75) < 0.001

Family affluence scale
 High Ref. Ref.
 Medium − 0.29 (− 0.76 to 0.18) 0.22 − 0.40 (− 0.85 to 0.06) 0.08
 Low − 0.47 (− 1.09 to 0.14) 0.13 − 0.88 (− 1.45 to − 0.32) 0.002

Family structure
 Two parents Ref. Ref.
 Blended − 1.20 (− 1.81 to − 0.58) < 0.001 − 1.80 (− 2.37 to − 1.23) < 0.001
 Lone-parent − 1.63 (− 2.17 to − 1.09) < 0.001 − 1.56 (− 2.07 to − 1.05) < 0.001
 Other − 2.14 (− 3.96 to − 0.31) 0.02 − 3.90 (− 5.33 to − 2.47) < 0.001

Table 3   Adjusted coefficients for the linear regression models estimating the association between health-related quality of life, body mass index 
and perceived teacher (Model 2A) or classmate (Model 2B) relationships

BMI body mass index; 95% CI 95% confidence interval
a Models adjusted for age, family affluence scale and family structure

Model 2Aa addition of teacher relationships Model 2Ba addition of classmate relationships

Boys Girls Boys Girls

Coefficient (95% 
CI)

p Coefficient (95% 
CI)

p Coefficient (95% 
CI)

p Coefficient (95% 
CI)

p

Intercept 56.11 (54.78 to 
57.45)

< 0.001 56.90 (55.66 to 
58.14)

< 0.001 58.17 (56.82 to 
59.52)

< 0.001 58.95 (57.68 to 
60.22)

< 0.001

BMI
 Thin − 0.43 (− 1.14 to 

0.29)
0.24 − 0.91 (− 2.18 to 

0.36)
0.16 − 0.42 (− 1.15 to 

0.31)
0.26 − 0.67 (− 1.97 to 

0.63)
0.31

 Normal weight Ref Ref Ref Ref
 Overweight − 0.65 (− 1.40 to 

0.09)
0.08 − 0.92 (− 1.65 to 

− 0.19)
0.01 − 0.36 (− 1.10 to 

0.37)
0.33 − 0.80 (− 1.50 to 

− 0.10)
0.03

 Obese − 2.12 (− 3.50 to 
− 0.74)

0.003 − 2.80 (− 4.54 to 
− 1.06)

0.002 − 2.12 (− 3.45 to 
− 0.78)

0.002 − 3.11 (− 4.79 to 
− 1.43)

< 0.001

Teacher relation-
ships

Classmate relation-
ships

 Good Ref Ref Ref Ref
 Average − 2.86 (− 3.37 to 

− 2.36)
< 0.001 − 2.79 (− 3.29 to 

− 2.29)
< 0.001 − 3.06 (− 3.58 to 

− 2.53)
< 0.001 − 2.84 (− 3.38 to 

− 2.30)
< 0.001

 Poor − 5.10 (− 5.60 to 
− 4.59)

< 0.001 − 5.26 (− 5.74 to 
− 4.77)

< 0.001 − 5.36 (− 5.89 to 
− 4.84)

< 0.001 − 5.26 (− 5.77 to 
− 4.75)

< 0.001
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variance in HRQoL accounted for, compared with Models 
2A and 2B, both in boy and girl adolescents (Model 3A: 
R2 = 11% in boys and 15% in girls; Model 3B: R2 = 11% in 
boys and 15% in girls) (Online resources 1 and 2).

Discussion

As hypothesised, our analyses confirm that HRQoL is sig-
nificantly lower for obese boy and girl adolescents than for 
their normal-weight peers, after adjustment for age, FAS 
and family structure. This result is consistent with previous 
research which has related this impairment to poorer percep-
tion of physical appearance, and impaired physical, social 
and emotional functioning [3–5, 35, 36]. Regardless of BMI, 
HRQoL is likely to decrease during adolescence due to hor-
monal, physical and social changes to which adolescents 
have to cope with [37]. In addition to these changes, obese 
adolescents are more likely than their normal-weight peers 
to report poor self-esteem [4, 38] and body dissatisfaction 
[38–40], to encounter an earlier onset of puberty [41, 42], 
physical limitations and social difficulties (e.g. stigmatisa-
tion and bullying) [43], all factors that may lead to additional 
HRQoL impairments.

In addition, our study showed that overweight girls have 
impaired HRQoL compared with normal-weight ones, which 
was not observed among boys. This sex difference, also 
underlined in other studies [35, 36, 44], suggests greater 
HRQoL reductions associated with above normal BMI in 
girls than in boys. This finding may be compared with the 
association between obesity and depression which was found 
to be stronger in girls than in boys [45]. Higher sensitivity 
and concern of girls for depressive moods [37], body image 
[46] and self-esteem [37, 47] may contribute to explain such 
findings since these aspects can also be affected by above 
normal-weight status as mentioned previously. Moreover 
early timing of puberty has been associated with depression 
for girls, whereas this association is more controversial for 
boys [41].

Furthermore, our results bridge a knowledge gap by 
showing that thin adolescents do not differ significantly 
from normal-weight adolescents regarding their HRQoL, 
for boys as for girls. This finding is noteworthy because lit-
tle is known in the literature about how under-normal BMI 
is associated with HRQoL in adolescents. The few exist-
ing studies on this topic found similar results in samples 
of Australian [48] and US adolescents [49]. However, the 
smaller sample of thin adolescents may have reduced the sta-
tistical power to detect differences. In addition, the absence 
of differences may reflect that most of thin adolescents of 
the sample (75.1%) were actually classified into “thinness 
grade 1”, corresponding to BMI between 17 and 18.5 at age 
18, while few grades 2 and no grade 3 were represented 

in our sample, these latter being the most likely to have 
impaired HRQoL (e.g. due to strong body dissatisfaction 
and unhealthy weight-control behaviours and dieting) [50].

Regarding our second hypothesis, our results show 
that perceived teacher and classmate support is associ-
ated with HRQoL but does not moderate the inverse asso-
ciation between BMI and HRQoL. These results contradict 
the “buffer effect” model [20] positing that school-related 
social support would be more beneficial for overweight 
or obese adolescents than for their normal-weight coun-
terparts. For instance, Reiter-Purtill et al. have underlined 
that having reciprocated friendships is associated with less 
loneliness and higher global self-worth for obese children 
involved in weight-management programmes, but not for 
their non-overweight comparison peers [51]. In the current 
study, however, despite the large overall sample size, the 
interaction tests between categorical variables may have 
been subject to insufficient statistical power, particularly in 
sub-strata involving obese youth. Secondly, we operation-
alised perceived social support by focusing on relationship 
quality, even on positive aspects only. However, adolescent 
relationships may be ambivalent, characterised by a mix of 
positive and negative feelings [52, 53]. Previous research has 
shown that such ambivalent relationships may not have the 
same implications than supportive relationships for health. 
They may even lead to detrimental outcomes (e.g. higher 
depression) due to less effective support in case of stress 
(support interference hypothesis) or to increased interper-
sonal stress (stress-enhancing hypothesis) [18, 52]. In the 
current study, measurement tools did not capture possible 
coexisting levels of negativity, which may therefore have 
limited our conclusions.

Moreover, our findings seem to support the “main effect” 
model [20], according to which perceiving positively teacher 
and classmate relationships would be equally beneficial for 
adolescent HRQoL regardless of BMI. The main effect of 
social support on psychosocial adjustment has been identi-
fied in previous studies among children with chronic disease 
like paediatric rheumatic disease [54] or congenital heart 
disease [55]. Zhang et al. also identified a main effect of 
social support on psychological stress in the context of bul-
lying victimisation [56]. Concerning overweight and obesity, 
prior studies have documented cross-sectional or longitudi-
nal associations between higher perceived social support, 
especially from classmates, and better self-esteem, physi-
cal and social functioning and global quality of life within 
limited samples of treatment-seeking overweight or obese 
youth [8, 21–23].

While adolescent development is influenced by the rela-
tionships with parents and friends, the school context, espe-
cially teacher and classmate relationships, also has a sub-
stantial influence [57]. Previous research has indicated that 
perceived school-related social support is strongly associated 
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with students’ life satisfaction and well-being [12–14, 16]. 
Therefore, given that adolescents spend most of their time at 
school, we decided in this study to focus on perceived sup-
port from teachers and classmates. Besides these sources of 
support, youth can receive different types of support which 
are recognised to enhance the individual functioning: (i) 
“esteem” support, i.e. actions supporting self-worth; (ii) 
“emotional” support, i.e. communication meeting emotional 
or affective needs; (iii) “informational” support, i.e. advice 
to solve problems; (iv) “instrumental” support, i.e. tangible 
resources or services and (v) “companionship” support, i.e. 
social integration [58]. Both scales used to assess perceived 
teacher and classmate relationships covered mainly esteem 
(e.g. “other students accept me as I am”), emotional (e.g. 
“I feel a lot of trust in my teachers”) and, to a lesser extent, 
companionship (“most of the students in my class are kind 
and helpful”) dimensions of support. More specifically, our 
findings suggest therefore that perceived emotional and 
esteem support from classmates and teachers are associated 
with HRQoL but does not moderate the inverse association 
between BMI and HRQoL. This has to be related to prior 
research indicating that weight-based victimisation is asso-
ciated with negative emotional outcomes, social isolation, 
lower academic performances and poorer health behaviours 
[43].

To our knowledge, our study is the first attempt to analyse 
the moderating effect of perceived school-related social sup-
port on the inverse association between BMI and HRQoL in 
a large and population-based sample including thin, normal-
weight, overweight and obese adolescents. Other strengths 
of the current study include the use of the KIDSCREEN-10, 
a standardised and valid tool providing a global index of 
HRQoL for both healthy and chronically ill adolescents [7], 
and the availability of various health status, health behaviour 
and contextual indicators. However, this study presents sev-
eral limitations. Firstly, its cross-sectional design prevents 
any conclusion being drawn regarding causal relationships 
between BMI, perception of teacher and classmate rela-
tionships and HRQoL. Reciprocal associations could exist 
between BMI and HRQoL, with each exerting impact on 
each other, like it has been reported between obesity and 
depression [45]. Similarly, HRQoL and perceived relation-
ships with teachers and classmates could also be associ-
ated in a bidirectional way. Further longitudinal studies 
are therefore needed to explore the directionality of these 
associations. Secondly, the KIDSCREEN-10 is a generic 
instrument, which can therefore be less sensitive to changes 
than disease-specific instruments designed to target situa-
tions and symptoms more relevant to a specific disease (e.g. 
obesity). However, obesity-specific instruments would not 
be relevant for school-based surveys because not adapted to 
all BMI categories. The high amount of missing values for 
the BMI (32.6%) constitutes a third limitation since it may 

introduce bias and affect generalisability of results. Some 
studies have shown that missing BMI was associated with 
sociodemographic and health-related variables [59, 60]; 
consequently, a multiple imputation procedure was imple-
mented. Fourthly, the use of self-reported weight and height 
to assess BMI is another possible source of bias: indeed, 
several studies have shown that people tend to underestimate 
weight and overestimate height, thereby leading to under-
estimation of overweight prevalence [27]. Overweight and 
obese prevalences obtained in our sample were somewhat 
lower than national estimates based on measured weight 
and height (i.e. 13.6% of 10–17 years being overweight and 
4.6% obese) [1]. Similarly, HRQoL, as well as perceived 
teacher and classmate relationships, was a construct based 
on self-reported items and may therefore be subject to social 
desirability bias. Fifthly, for ease of interpretation, perceived 
teacher and classmate relationships were both used as cat-
egorical variables. Categorising continuous variables may, 
however, discard information and raise questions about the 
way the cut-points are selected. Analyses were also con-
ducted with perceived teacher and classmate relationships 
addressed as continuous variables; they came to the same 
conclusions regarding the association between BMI and 
HRQoL (Models 1, 2A and 2B) and the absence of interac-
tions between perceived teacher or classmate relationships, 
and BMI (Models 3A and 3 B) (data not shown). Finally, 
although HRQoL, BMI and perceived teacher relationships 
did not differ between adolescents included in the analyses 
and those excluded due to missing data, selection bias may 
have affected our results since being included in the analyses 
was significantly associated with the sex, age, FAS, family 
structure and perceived classmate relationships.

Our analyses confirm that, in comparison with normal-
weight adolescents, HRQoL is lower for overweight girl and 
obese boy and girl adolescents. We also identified high per-
ceived school-related social support as strongly associated 
with greater HRQoL in adolescents irrespective of weight 
status. These results, in addition to existing literature, may 
have implications for developing school-based interven-
tions. Specifically, interventions targeting classmate behav-
iours and teacher–student relationships may help improve 
HRQoL for overweight and obese adolescents as for thin and 
normal-weight ones. A positive school climate—including 
respect for diversity and differences, and support from adults 
and peers—has been associated with reduction of within-
class bullying [61] and greater well-being among students 
[11]. Through improving youth global functioning, increas-
ing HRQoL could subsequently lead to promote the suc-
cess of future weight-management strategies for overweight 
and obese adolescents [8]. Furthermore, our study suggests 
that perceived teacher and classmate relationships do not 
moderate the inverse association between BMI and HRQoL. 
Since it constitutes a first exploratory step, further research 
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needs to be conducted in other population-based samples 
to confirm such findings. Using tools able to capture both 
positive and negative aspects of social relationships (e.g. the 
social relationships index [62]) would provide new perspec-
tives. Future studies could investigate the moderating effect 
of perceived school-related social support on other weight-
related factors associated with reduced HRQoL like body 
image, weight-status misperceptions and bullying. This last 
issue constitutes an important perspective due to pervasive 
weight stigmatisation which is reflected by victimisation, 
teasing and bullying for overweight and obese adolescents 
[43]. Including out-of-school support and using measure-
ment tools covering all support types could also provide new 
insights into this topic.
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