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Abstract
Background: The relationship between body dissatisfaction (BD) and health-related quality of life (HRQoL) has
been well documented in adolescents and adults but is less clear in children, particularly in China. The aims of this
study were to describe body image perception and dissatisfaction and to examine their effects on HRQoL among
primary school students in Guangzhou, China.
Methods: A total of 5734 children aged 8–12 years from 29 schools completed self-report questionnaires, which
included the Paediatric Quality of Life Inventory 4.0 for measuring HRQoL and Ma figural stimuli for measuring BD.
Based on their level of BD, the children were divided into three groups: no dissatisfaction, mild dissatisfaction and
moderate or high dissatisfaction. Based on the children’s perceptions of their own body image, the groups were
also categorized into just right, too fat and too thin groups. Height and weight were objectively measured using
standardized methods, and a BMI z-score was derived using the age- and sex-specific WHO references from 2007
for children aged 5–19 years. Weight status was classified as underweight, healthy weight, overweight or obese.
Results: A total of 78.10% of children aged 8–12 years in Guangzhou had different levels of BD; boys had slightly
higher levels BD than girls (p < 0.01), and obese children demonstrated the highest degree of BD (p < 0.01).
However, BD levels did not differ significantly according to age (p = 0.194). Gender differences in body image
perceptions were only found in children with a healthy weight (p < 0.01), but age differences in body image
perception were present in both children with a healthy weight (p < 0.05) and underweight children (p < 0.05). Of
the children with a healthy weight who were dissatisfied with their body image, 65.54% of the boys wanted to be
heavier, whereas 52.95% of the girls wanted to be thinner (p < 0.01), and older children were more inclined to
perceive themselves as too fat (p < 0.01). After controlling for the influence of confounding factors, significant
trends for lower HRQoL scores with increasing BD levels persisted in all domains (p < 0.01).
Conclusions: BD is as common in children as in adolescents and adults and might be independently associated
with HRQoL impairment. The present findings suggest that the current epidemic of BD is a threat to the health of
primary school children in China, and prevention programmes for this population should be implemented in
the future.
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Background
Health-related quality of life (HRQoL) is a comprehensive and multi-dimensional construct that includes the
self-assessment of physical, emotional and social
well-being [1]. Numerous studies based on clinical samples have revealed that obesity can significantly impair
HRQoL in children and adolescents [2–5]; for example,
the HRQoL of severely obese children is comparable to
the HRQoL of children with cancer [6]. However, the
evidence supporting an association in population-based
samples has remained inconclusive. A large number of
relevant population-based studies have shown a significant inverse association between obesity and HRQoL,
particularly in the physical, social and school domains
[7–9]. However, other studies have found no associations
between weight status and HRQoL [10–12].
Given these inconsistent results, researchers have
begun to conduct in-depth studies to explore the underlying effects of obesity on HRQoL among children and
adolescents. Recent studies have suggested that the effects of obesity on HRQoL can indeed vary by gender,
age, race and culture, particularly in the psychosocial
dimension. Stronger associations between overweight/
obesity and poor HRQoL have been found among
girls and older children than among boys and younger children, respectively [7, 9, 13]. Being overweight
or obese can significantly reduce the HRQoL scores
of white children, but not black children, and cultural
differences might also be an important confounding
factor in the relationship between overweight and
HRQoL [9, 10].
Some studies have shown that body dissatisfaction (BD)
is associated with impairments in various aspects of
HRQoL [14–17]. BD, which refers to a person’s subjective
dissatisfaction with his or her body size or shape, has been
recognized as central to the health and well-being of children and adolescents who are overweight, and BD has become a public health problem [14, 17]. Because BD is
widespread throughout the general population, particularly among adult women in Western countries, it was labelled “normative discontent” in the 1980s [18, 19].
Evidence has shown that BD is associated with low
self-esteem, depressed mood and eating disorder symptoms [20–23]. BD plays a significant mediating role in the
impact of obesity on HRQoL and has also been frequently
reported in recent years, particularly in women and in
psychosocial domains [16, 24–26]. Other studies have
demonstrated that BD can independently affect HRQoL
[14, 27]. In addition, Mond et al. even reported that impaired emotional well-being of overweight adolescents is
due to BD rather than body weight per se; when the effects of BD are statistically controlled for, obesity is no
longer associated with lower self-esteem or a more depressed mood [17].
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To our knowledge, most studies have examined the relationship between BD and HRQoL in Western or developed countries, and the subjects are most often
adolescents or adults, especially females [15, 24, 28–30].
The effects of BD on HRQoL among children living in
lower-income countries, such as China, and those younger than 12 years have rarely been studied.
The primary purpose of the current research was to extend our previous analysis of the associations between
weight status and HRQoL by examining the associations
between BD and HRQoL in the same study populations [9]
and to determine the prevalence of BD in this population.

Methods
Sampling and participants

The data were obtained from a larger cross-sectional
study that aimed to determine the prevalence and risk
factors for being overweight and obese in children aged
5–12 years [9, 31]. To obtain a representative sample, a
multi-stage, stratified cluster random sampling method
was adopted. Further details on the sampling methods
and investigation processes have been previously reported [9]. A total of 29 primary schools (20 public and
9 private) from 10 urban districts in Guangzhou were
selected. Written informed consent forms were disseminated for all of the children in grades 1 to 5 in the 29 selected schools (11,445 students; age 5–12 years old) to
bring to their parents, and 9917 (86.6%) students agreed
to participate.
Anthropometric measurements were obtained from all
the participating children at school by trained research
staff using standardized procedures and equipment, and
the children’s parents were asked to complete a questionnaire that included questions about their demographic and family economic status. Given the inherent
difficulties in collecting survey data from young children
[32], only students in grades 3 and above (8+ years,
n = 5962) were required to complete a student selfreport questionnaire, which included measures of
HRQoL and BD. After 228 (3.8%) incomplete student
questionnaires were excluded, 5734 children aged 8–12
years were included in this analysis (96.2%).
Height and weight measurements

As reported previously [9], the children wore light clothing with no shoes for the height and weight measurements. Height was measured to the nearest 0.1 cm using
a TGZ-type height tester (Teaching Instrument and
Equipment Co. Ltd., Dalian), and the weight was measured to the nearest 0.1 kg using an electronic scale
(JH-1993T, Weighing Apparatus Co. Ltd., Dalian). Body
mass index (BMI) was calculated (weight (kg)/height
(m)2), and the standard deviation score (BMI z-score)
was derived using the age- and sex-specific WHO
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references from 2007 for children aged 5–19 years. The
children were also categorized as underweight (<-2SD),
healthy weight (between -2SD to 1SD), overweight (between 1SD to 2SD) or obese (>2SD) [33]. The measuring
devices were systematically calibrated.
Measurement of body dissatisfaction

As the most commonly used tool for measuring BD, figural drawing scales have the advantage of quick administration and the ability to collect group data. Usually, these
scales consist of a series of frontal images ranging from
thin to fat. Participants are asked to select the image that
most represents their current body size and ideal body
size, and the discrepancy between these two ratings represents a measure of body dissatisfaction [34, 35]. Studies
have shown that children can accurately estimate their
body size using this instrument and can produce a valid
measure of body satisfaction [36, 37].
In the current research, the Ma figural stimuli, which
were developed from Collins’ (1991) stimuli and adapted
for a Chinese population [38], were adopted to measure
the children’s BD. The Ma figural stimuli consist of four
arrays of pictures for children or adolescents and boys
or girls, and only the two arrays for adolescents were
used in this study. Each of the arrays contains seven
drawings ranging from very thin to very fat [38]. The
participants were asked to select one picture that best fit
each of the following statements: (1) “Which picture
looks most like you?” (for current body size), and (2)
“Which picture shows the way you would like to look?”
(for ideal body size). A scale from 1 to 7 was provided,
and a higher score indicated a larger body size. Subtracting the ideal body size from the current ideal body size
yielded the BD score, which ranged from − 6 to 6. Based
on the BD scores, the participants were classified into
three groups: (1) satisfied with their current body shape
(BD = 0); (2) perceived themselves as too thin (BD < 0);
and (3) perceived themselves as too fat (BD > 0). Based
on the absolute values of the differences in BD scores,
the participants were again classified into three groups:
(1) satisfied with their current body shape (|BD| = 0); (2)
mild dissatisfaction with their current body shape (|BD|
= 1); and (3) moderate or high dissatisfaction with their
current body shape (|BD| > 1).
Measurement of HRQoL

The Chinese version of the PedsQL 4.0 was used to assess HRQoL in this study. This scale was developed
using the standard procedure for cross-cultural adaptation under the authority of Varni and showed good reliability and validity, with Cronbach’s alpha values ranging
from 0.74 to 0.82 for all of the subscales [39]. Detailed
information about PedsQL 4.0 has been reported elsewhere [40]. In brief, the PedsQL is an instrument with
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23 items grouped into four subscales: physical (8 items),
social (5 items), emotional (5 items), and school (5
items) functions. Each item asks how much a particular
behaviour had been a problem in the past month. Mean
scores were calculated based on a 5-point response scale
for each item and transformed to a 0–100 scale, with a
higher score representing better quality of life. The
PedsQL subscales can be used to derive three summary
scores: a total score (mean of all items), a physical health
score (mean of physical function items), and a psychosocial health score (mean of emotional, social and school
function items).
Collection of parental data

As reported previously [9], the parents were asked to
complete a questionnaire that included questions about
maternal and paternal education levels, maternal and paternal heights and weights (to calculate BMI), and family
income.
Statistical analysis

All statistical analyses were performed using SAS software, version 9.3. Descriptive statistics were used to
summarize the demographic, anthropometric and
HRQoL data. Independent-samples t-tests (two groups)
or general linear models (three or more groups) were
used to explore differences in HRQoL between subgroups. Pearson’s and Spearman’s correlation analyses
were used to assess the relationship between age and
HRQoL and the degree of BD, respectively. Wilcoxon’s
test or the Kruskal-Wallis test was used to assess the differences in the degree of BD between subgroups (e.g.,
gender, weight status), and the χ2 test and Fisher’s exact
test were used to assess the differences in body image
perception between subgroups.
To explore the association between BD and HRQoL considering the effect of school as a cluster (z = 3.46, p < 0.001),
multilevel random-effects models (individual level and
school level) were developed with HRQoL scores (total,
physical summary, psychosocial summary, emotional function, social function and school function scores) as the
dependent variables and BD (grouped into no dissatisfaction (reference group), mild dissatisfaction, moderate or
high dissatisfaction), gender and age as the independent
variables. As in our previous analysis of associations between weight status and HRQoL in the same study population [9], other covariates (BMI, school type, maternal
education, paternal education and family income)
were included in the multilevel models if statistically
significant differences in HRQoL were found between
the subgroups in the univariate analyses. School was
added as a random effect. The level of significance in
the analyses was set to 0.05.
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Table 1 Comparison of unadjusted mean health-related quality
of life (HRQoL) total scores among children with different
demographic and socioeconomic characteristics
n (%)

HRQoL total score
Unadjusted mean (s.d.)

5734 (100.00)

78.91 (13.56)

Male

3124 (54.48)

78.45 (13.87)

Female

2610 (45.52)

79.46 (13.17)

8

601 (10.48)

75.97 (14.16)

9

1906 (33.24)

78.57 (13.97)

10

1746 (30.45)

79.26 (13.32)

11

1332 (23.23)

80.47 (12.77)

12

149 (2.60)

77.01 (13.29)

Private school

1726 (30.10)

75.43 (13.76)

Public school

4008 (69.90)

80.41 (13.20)

Underweight

373 (6.51)

77.87 (13.12)

Healthy weight

4187 (73.02)

78.97 (13.67)

Overweight

751 (13.10)

78.92 (13.18)

Obesity

423 (7.38)

79.21 (13.51)

Just right

1256 (21.90)

82.01 (13.79)

Too fat

2467 (43.02)

78.18 (13.44)

Too thin

2011 (35.07)

77.87 (13.29)

Not at all

1256 (21.90)

82.01 (13.79)

Mild

3018 (52.63)

78.87 (13.04)

Moderate or high

1460 (25.46)

76.32 (13.88)

Total

P

Gender
0.005

Age (year)
< 0.001

School type
< 0.001

Weight category
0.476

Body perception
< 0.001

BD
< 0.001

Paternal education years (n = 5407)
< =9

2352 (43.50)

76.92 (13.66)

10–12

1619 (29.94)

79.50 (13.12)

> 12

1436 (26.56)

81.92 (12.74)

< 0.001

Maternal education years (n = 5416)
< =9

2772 (51.18)

76.86 (13.63)

10–12

1346 (24.85)

80.39 (12.69)

> 12

1298 (23.97)

82.24 (12.76)

< 0.001

Family income (n = 5038)
Low

1926 (38.23)

77.3 (13.83)

Medium

2072 (41.13)

79.43 (13.15)

High

1040 (20.64)

81.54 (12.72)

< 0.001

The level of significance in the analyses was set to 0.05, all p < 0.05 were used
in boldface

Results
Participant characteristics

The descriptive characteristics of the participants are
shown in Table 1. The average age was 9.74 (SD = 1.01)
years, and 54.48% were boys. The mean BMI z-score
was − 0.13 (SD = 1.33, range − 4.01 to 5.51). Approximately 80% of the participants were dissatisfied with
their body shape, with 52.63% reporting mild dissatisfaction and 25.46% reporting moderate or high dissatisfaction. Although only 27% of the participants had an
unhealthy weight, 43.02% perceived themselves as too
fat, and 35.07% perceived themselves as too thin.
As shown in Table 1, the unadjusted overall mean total
HRQoL score was 78.91 (SD = 13.56); girls had a slightly
higher score than boys (t = 2.84, df = 5732, p = 0.005),
and age was positively associated with HRQoL (β = 0.07,
p < 0.001). Students in public schools had much higher
scores than those in private schools (t = 12.70, df = 5732,
p < 0.001). Children who were dissatisfied with their
body shape (including perceiving themselves as too fat
and too thin) had significantly lower unadjusted total
HRQoL scores than their peers (78.04 and 82.01, respectively, t = 9.08, df = 5732, p < 0.001). The greater the
magnitude of a child’s dissatisfaction with his or her
body shape, the lower his or her unadjusted total
HRQoL score (F = 60.79, df = 2/5731, p < 0.001). Additionally, we found a significant correlation of years of
parental education and family income with the children’s
total HRQoL score. However, no significant differences
in HRQoL were found between children with different
weight statuses (F = 0.83, df = 3/5730, p = 0.476).
Body image perception and dissatisfaction

As shown in Table 2, 78.10% of the children aged 8–12
years in Guangzhou had different levels of BD, and boys
(51.25 and 28.81%, respectively) had slightly higher levels
of BD than girls (54.29 and 21.46%, respectively) (z = 6.43,
p < 0.001). The degrees of BD were significantly different
across weight categories (χ2 = 608.49, df = 3, p < 0.001),
but the correlation between age and degree of BD was not
significant (β = − 0.02, p = 0.194). Obese children had the
highest level of BD, and more than 70% had moderate or
high BD. Children with a healthy weight had the lowest
incidence and levels of BD, although 56.46 and 17.43% of
Table 2 BD among children with different weight statuses
Weight category

N

Not at all
n (%)

Total

5734 1256 (21.90)

3018 (52.63) 1460 (25.46)

Underweight

373

209 (56.03)

Healthy weight

4187 1093 (26.10)

45 (12.06)

Mild
n (%)

Moderate or high
n (%)
119 (31.90)

2364 (56.46) 730 (17.43)

Overweight

751

96 (12.78)

344 (45.81)

311 (41.41)

Obesity

423

22 (5.20)

101 (23.88)

300 (70.92)
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Table 3 Gender differences in body image perception of among children with different weight statuses
Weight
category

n

Underweight

373

Male (n = 3124)

Female (n = 2610)

Just right
n (%)

Too fat
n (%)

Too thin
n (%)

Just right
n (%)

Too fat
n (%)

Too thin
n (%)

20 (11.90)

11 (6.55)

137 (81.55)

25 (12.20)

14 (6.83)

166 (80.98)

χ2

P

0.02

0.990

Healthy weight

4187

519 (24.47)

552 (26.03)

1050 (49.50)

574 (27.78)

884 (42.79)

608 (29.43)

196.67

< 0.001

Overweight

751

67 (13.76)

391 (80.29)

29 (5.95)

29 (10.98)

226 (85.61)

9 (3.41)

3.81

0.149

Obesity

423

17 (4.89)

322 (92.53)

9 (2.59)

5 (6.67)

67 (89.33)

3 (4.00)

0.88

0.644

The level of significance in the analyses was set to 0.05, all p < 0.05 were used in boldface

these students had mild and moderate or high BD,
respectively.
Table 3 demonstrates that gender differences in body
image perception existed only in children with healthy
weight (χ2 = 196.67, df = 2, p < 0.001). Among these,
more boys perceived themselves as too thin, whereas
more girls perceived themselves as too heavy.
Among the children with a healthy weight and those
who were overweight, the average ages of those who perceived themselves as too fat were 9.75 (SD = 1.04) and
9.87 (SD = 1.04) years, respectively, which was slightly
older than those who perceived themselves as too thin
(9.64 ± 1.00 and 9.47 ± 1.00, respectively) (t = 3.02/2.44,
df = 3092/653, both p < 0.05). In children who were
underweight or obese, no age differences in body shape
perception were found.
Body dissatisfaction and HRQoL

As shown in Table 4, after controlling for the influence
of BMI, school type, parental education and other confounding factors, the effects of gender, age and BD on
children’s HRQoL were statistically significant on most
subscales. Compared with girls, boys had lower HRQoL
scores overall (β = − 0.74, p = 0.047) and for the psychosocial summary (β = − 1.90, p < 0.01), social function
(β = − 2.31, p < 0.01) and school function (β = − 4.13,
p < 0.01) but higher scores for the physical summary
(β = 1.45, p < 0.01). With increasing age, HRQoL scores
showed an upward trend for all of the subscales.

Compared with children with no BD, those with mild
and moderate or high BD had generally lower HRQoL
scores across all domains, and a significant trend towards lower HRQoL scores with increasing BD levels
was also found.

Discussion
Overall, the study revealed that the prevalence of BD
among children aged 8–12 years in Guangzhou was
78.10%, with boys having slightly higher levels than girls.
These findings are consistent with those of previous
studies of adolescents and adults. To some extent, this
finding supplements knowledge about the level of BD
among children in developing countries, such as China.
BD was independently associated with significant impairment in all domains of HRQoL among children aged
8–12 years in Guangzhou, and as the level of BD increased, the reduction in the HRQoL score became
more pronounced.
This research showed that the level of BD in boys was
slightly higher than that in girls, but there were no age
differences. The results were inconsistent with previous
studies indicating that BD was more common in female
subjects and increased with age in adolescents [19, 24],
but they generally concurred with those obtained by a
study in Portugal, which indicated that BD exhibited a
slight increase with age in youths aged 12–18 years, but
not in youths between the ages of 10 and 12 years [16].
There are two potential explanations for this outcome.

Table 4 Multi-level random-effects models for the factors influencing PedsQL scoresa
Total PedsQL score

Physical summary
score

Psychosocial
summary score

Emotional function
score

Social function
score

School function
score

β

β

β

β

β

β

SE

p

SE

p

SE

p

SE

p

SE

p

SE

p

Gender (female
vs. male)

−0.74 0.37 0.047 1.40

0.45 < 0.01 −1.90 0.40 < 0.01 0.81

0.57 0.152

−2.31 0.46 < 0.01 −4.13 0.48 < 0.01

Age (years)

1.11

0.23 < 0.01 1.18

0.29 0.011

1.52

REF

BD (Not at all
vs. Mild)

REF

0.19 < 0.01 1.00

0.20 < 0.01 0.73

0.23 < 0.01 1.30

0.24 < 0.01

−2.96 0.47 < 0.01 −2.18 0.56 < 0.01 −3.38 0.50 < 0.01 −4.04 0.71 < 0.01 −2.69 0.58 < 0.01 −3.45 0.60 < 0.01

BD (Not at allREF vs. −5.54 0.56 < 0.01 −4.86 0.67 < 0.01 −5.93 0.60 < 0.01 −7.06 0.85 < 0.01 −5.81 0.69 < 0.01 −5.00 0.71 < 0.01
Moderate or high)
a

Multi-level random-effects models were used for the multivariate analyses; PedsQL scores were used as dependent variables; gender, age, BD, BMI, school type,
maternal education years, paternal education years, and family income were used as fixed effects; and school was used as a random effect. The level of
significance in the analyses was set to 0.05, all p < 0.05 were used in boldface
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First, most of the evidence was obtained from studies
based on adolescents or adults, whereas this study
focused on children aged 8–12 years, who had poorer
independent cognitive abilities. Studies have shown that
parents’ dissatisfaction with their children’s body shape
and negative comments about their children’s bodies are
related to children’s dissatisfaction with their own bodies
[41, 42]. Cultural differences might be another factor.
Most Chinese people expect children to be heavy, particularly boys [9, 43], because it is considered a sign of
health and prosperity. Most likely for these reasons, this
study found that approximately half of the boys with a
healthy weight perceived themselves as too thin, which
was notably higher than the proportion of girls with a
healthy weight who perceived themselves as too thin.
Regardless of gender, children with obesity demonstrated
higher BD levels than their healthy-weight peers, which
agrees with the results of previous studies [16, 23, 44]. Most
of the underweight children wanted to be heavier
(perceived themselves as too thin), and most of the overweight/obese children wanted to be thinner (perceived
themselves as too fat). These findings are consistent
with the report of Li et al., which found that approximately 70% of obese children wished to be thinner
and that 57.0% of underweight boys and 66.7% of
underweight girls wished to be heavier [38].
Among the healthy-weight children, more boys wished
to be heavier, whereas more girls wished to be thinner.
The gender difference was similar to those found in previous studies, which indicated that girls wished to be
slimmer, whereas boys preferred a heavier and more
muscular/built appearance [38, 45, 46]. A potential explanation for the gender differences in BD is that the
ideal body shape, i.e., slim for girls and muscular for
boys, is driven by mass media [23, 47].
Our findings showed that HRQoL among children
aged 8–12 years in Guangzhou differed by gender, age,
school type, BD, parental education years and family
income, but there was no difference among weight
statuses. These findings agree with those of some
population-based studies but contrast with the results of
several other studies based on clinical samples [3–5, 10,
11]; we have reported these findings elsewhere [9]. After
controlling for all of the confounding factors, including
school type, BMI, parental education years and family
income, higher BD levels were still associated with impaired HRQoL scores in all domains, which suggests
that BD is not only an intermediary factor in the impact
of weight status on HRQoL, as some researchers have
reported [16, 26], but is also independently associated
with HRQoL impairments. This finding was consistent
with some previous studies [14, 27, 30] and presents some
important information for researchers and policy makers
who investigate public health initiatives addressing these
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issues in developing countries. In the future, it might be
possible to improve children’s body image perceptions by
strengthening relevant health promotion efforts and reducing the BD-related impairment of HRQoL [17, 24].
The large representative sample of children used to
explore the relationship between childhood BD and
HRQoL in China was a strength of this study. Additionally, the findings are generalizable to other Chinese urban
populations (such as those of Beijing and Shanghai)
because they were drawn from a large representative sample of both resident and migrant communities. A limitation of this study lies in the nature of cross-sectional
studies themselves, which prevents the exploration of a
causal relationship between BD and quality of life. Further
studies are required to validate the current results and
their potential explanations in China and other developing
countries.

Conclusions
This study demonstrated that the prevalence of BD
among children aged 8–12 years in China is as high as it
is in Western countries and that BD is significantly correlated with impaired HRQoL in this population. To reduce the occurrence of BD in primary school children,
health promotion approaches may be taken in the future
to improve their HRQoL.
Abbreviations
BD: Body dissatisfaction; BMI: Body mass index; HRQoL: Health-related quality
of life; SD: Standard deviation; SE: Standard error; WHO: World Health
Organization
Acknowledgements
The authors gratefully acknowledge the contribution of the Yuexiu, Haizhu,
Liwan, Huangpu and Nansha Education Bureaus and the 29 elementary
schools.
Funding
This work was supported by the Guangzhou Medical Foundation
(20131A031001).
Availability of data and materials
The datasets used and analysed in the current study are available from the
corresponding author upon reasonable request.
Authors’ contributions
WJL was the principal investigator for the study and oversaw all aspects of
data collection and analysis. WL wrote the first draft of the paper. All the
authors contributed to the study design, the conduct of the study and the
final manuscript. All the authors have read and approved the final manuscript.
Ethics approval and consent to participate
Permission to conduct the study was granted by the Guangzhou
Departments of Education and Health. The study was approved by the
Ethical Committee of Guangzhou Centre for Disease Control and Prevention.
Informed consent for the measurements was obtained from the parents of
all eligible children, and verbal consent was obtained from the children at
the time of measurement.
Consent for publication
Not applicable.

Liu et al. BMC Public Health

(2019) 19:213

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Received: 26 June 2018 Accepted: 7 February 2019

References
1. Williams J. Health-related quality of life of overweight and obese children.
JAMA. 2005;293:70.
2. Zeller MH, Inge TH, Modi AC, Jenkins TM, Michalsky MP, Helmrath M,
et al. Severe obesity and comorbid condition impact on the weightrelated quality of life of the adolescent patient. J Pediatr. 2015;166:
651–962.
3. Riazi A, Shakoor S, Dundas I, Eiser C, McKenzie SA. Health-related quality of
life in a clinical sample of obese children and adolescents. Health Qual Life
Outcomes. 2010;8:134.
4. Pratt KJ, Lamson AL, Swanson MS, Lazorick S, Collier DN. The importance of
assessing for depression with HRQOL in treatment seeking obese youth and
their caregivers. Qual Life Res. 2012;21:1367–77.
5. Hughes AR, Farewell K, Harris D, Reilly JJ. Quality of life in a clinical sample
of obese children. Int J Obes. 2007;31:39–44.
6. Schwimmer JB, Burwinkle TM, Varni JW. Health-related quality of life of
severely obese children and adolescents. JAMA. 2003;289:1813–9.
7. Buttitta M, Iliescu C, Rousseau A, Guerrien A. Quality of life in overweight
and obese children and adolescents: a literature review. Qual Life Res. 2014;
23:1117–39.
8. Tsiros MD, Olds T, Buckley JD, Grimshaw P, Brennan L, Walkley J, et al.
Health-related quality of life in obese children and adolescents. Int J Obes.
2009;33:387–400.
9. Liu W, Lin R, Liu W, Guo Z, Xiong L, Li B, et al. Relationship between
weight status and health-related quality of life in Chinese primary
school children in Guangzhou: a cross-sectional study. Health Qual Life
Outcomes. 2016;14:166.
10. Petersen S, Moodie M, Mavoa H, Waqa G, Goundar R, Swinburn B.
Relationship between overweight and health-related quality of life in
secondary school children in Fiji: results from a cross-sectional populationbased study. Int J Obes. 2014;38:539–46.
11. Boodai SA, Reilly JJ. Health related quality of life of obese adolescents in
Kuwait. BMC Pediatr. 2013;13:105.
12. Bolton K, Kremer P, Rossthorn N, Moodie M, Gibbs L, Waters E, et al. The effect
of gender and age on the association between weight status and healthrelated quality of life in Australian adolescents. BMC Public Health. 2014;14:898.
13. Swallen KC. Overweight, obesity, and health-related quality of life among
adolescents: the National Longitudinal Study of adolescent health.
Pediatrics. 2005;115:340–7.
14. Griffiths S, Hay P, Mitchison D, Mond JM, McLean SA, Rodgers B, et al. Sex
differences in the relationships between body dissatisfaction, quality of life
and psychological distress. Aust N Z J Public Health. 2016;40:518–22.
15. Farhat T, Iannotti RJ, Summersett-Ringgold F. Weight, weight perceptions,
and health-related quality of life among a National Sample of US girls. J Dev
Behav Pediatr. 2015;36:313–23.
16. Gouveia MJ, Frontini R, Canavarro MC, Moreira H. Quality of life and
psychological functioning in pediatric obesity: the role of body image
dissatisfaction between girls and boys of different ages. Qual Life Res. 2014;
23:2629–38.
17. Mond J, van den Berg P, Boutelle K, Hannan P, Neumark-Sztainer D. Obesity,
body dissatisfaction, and emotional well-being in early and late adolescence:
findings from the project EAT study. J Adolesc Health. 2011;48:373–8.
18. Rodin J, Silberstein L, Striegel-Moore R. Women and weight: a normative
discontent. Neb Symp Motiv. 1984;32:267–307.
19. Matthiasdottir E, Jonsson SH, Kristjansson AL. Body weight dissatisfaction in
the Icelandic adult population: a normative discontent? Eur J Pub Health.
2012;22:116–21.
20. Neumark-Sztainer D, Paxton SJ, Hannan PJ, Haines J, Story M. Does body
satisfaction matter? Five-year longitudinal associations between body
satisfaction and health behaviors in adolescent females and males. J
Adolesc Health. 2006;39:244–51.

Page 7 of 8

21. Pimenta AM, Sanchez-Villegas A, Bes-Rastrollo M, Lopez CN, MartinezGonzalez MA. Relationship between body image disturbance and incidence
of depression: the SUN prospective cohort. BMC Public Health. 2009;9:1.
22. Silva DAS, Nahas MV, de Sousa TF, Del Duca GF, Peres KG.
Prevalence and associated factors with body image dissatisfaction
among adults in southern Brazil: a population-based study. Body
Image. 2011;8:427–31.
23. Ejike CECC. Body shape dissatisfaction is a ‘normative discontent’ in a
young-adult Nigerian population: a study of prevalence and effects on
health-related quality of life. J Epidemiol Glob Health. 2015;5:S19–26.
24. Griffiths S, Murray SB, Bentley C, Gratwick-Sarll K, Harrison C, Mond JM. Sex
differences in quality of life impairment associated with body dissatisfaction
in adolescents. J Adolesc Health. 2017;61:77–82.
25. van Zutven K, Mond J, Latner J, Rodgers B. Obesity and psychosocial
impairment: mediating roles of health status, weight/shape concerns
and binge eating in a community sample of women and men. Int J
Obes. 2015;39:346–52.
26. Cox TL, Ard JD, Beasley TM, Fernandez JR, Howard VJ, Affuso O. Body
image as a mediator of the relationship between body mass index and
weight-related quality of life in black women. J Women's Health
(Larchmt). 2011;20:1573–8.
27. Haraldstad K, Christophersen K, Eide H, Nativg GK, Helseth S. Predictors of
health-related quality of life in a sample of children and adolescents: a
school survey. J Clin Nurs. 2011;20:3048–56.
28. Duarte C, Ferreira C, Trindade IA, Pinto-Gouveia J. Body image and college
women’s quality of life: the importance of being self-compassionate. J
Health Psychol. 2015;20:754–64.
29. Jalali-Farahani S, Chin YS, Amiri P, Taib M. Body mass index (BMI)-for-age
and health-related quality of life (HRQOL) among high school students in
Tehran. Child Care Health Dev. 2014;40:731–9.
30. Mond J, Mitchison D, Latner J, Hay P, Owen C, Rodgers B. Quality of life
impairment associated with body dissatisfaction in a general population
sample of women. BMC Public Health. 2013;13:920.
31. Liu W, Liu W, Lin R, Li B, Pallan M, Cheng KK, et al. Socioeconomic
determinants of childhood obesity among primary school children in
Guangzhou. China BMC Public Health. 2016;16:482.
32. Bell A. Designing and testing questionnaires for children. J Res Nurs. 2007;
12:461–9.
33. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J.
Development of a WHO growth reference for school-aged children and
adolescents. Bull World Health Organ. 2007;85:660–7.
34. Gardner RM, Brown DL. Body image assessment: a review of figural drawing
scales. Pers Individ Differ. 2010;48:107–11.
35. Solomon-Krakus S, Sabiston CM, Brunet J, Castonguay AL, Maximova K,
Henderson M. Body image self-discrepancy and depressive symptoms
among early adolescents. J Adolesc Health. 2017;60:38–43.
36. Wood KC, Becker JA, Thompson JK. Body image dissatisfaction in
preadolescent children. J Appl Dev Psychol. 1996;17:85–100.
37. Wallander JL, Taylor WC, Grunbaum JA, Franklin FA, Harrison GG, Kelder SH,
et al. Weight status, quality of life, and self-concept in African American,
Hispanic, and white fifth-grade children. Obesity (Silver Spring). 2009;17:
1363–8.
38. Li Y, Hu X, Ma W, Wu J, Ma G. Body image perceptions among Chinese
children and adolescents. Body Image. 2005;2:91–103.
39. Lu YY, Tian Q, Hao YT, Jing J, Lin YD, Huan DQ. Reliability and Validity for
Chinese version of pediatric quality of life inventory PedsQL4.0. Journal of
Sun Yat-sen University (medical Sciences). 2008; 29:328–331.
40. Varni JW, Seid M, Rode CA. The PedsQL: measurement model for the
pediatric quality of life inventory. Med Care. 1999;37:126–39.
41. Helfert S, Warschburger P. A prospective study on the impact of peer and
parental pressure on body dissatisfaction in adolescent girls and boys. Body
Image. 2011;8:101–9.
42. Schneider S, Weiss M, Thiel A, Werner A, Mayer J, Hoffmann H, et al. Body
dissatisfaction in female adolescents: extent and correlates. Eur J Pediatr.
2013;172:373–84.
43. Fu L, Wang H, Sun L, Yang Y, Li X, Wang S, et al. Correlation between
parameters on the shape of body and dissatisfaction against it from parents
among children and adolescents. Chin J Epidemiol. 2015;36:318–22.
44. Goldfield GS, Moore C, Henderson K, Buchholz A, Obeid N, Flament MF.
Body dissatisfaction, dietary restraint, depression, and weight status in
adolescents. J Sch Health. 2010;80:186–92.

Liu et al. BMC Public Health

(2019) 19:213

45. Kamaria K, Vikram M, Ayiesah R. Body image perception, body shape
concern and body shape dissatisfaction among undergraduates students.
Jurnal Teknologi (sciences & Engineering). 2016;78:37–42.
46. Knauss C, Paxton SJ, Alsaker FD. Relationships amongst body dissatisfaction,
internalisation of the media body ideal and perceived pressure from media
in adolescent girls and boys. Body Image. 2007;4:353–60.
47. Field AE. Exposure to the mass media, body shape concerns, and use of
supplements to improve weight and shape among male and female
adolescents. Pediatrics. 2005;116:e214–20.

Page 8 of 8

