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Social inequality and age-specific gender
differences in overweight and perception
of overweight among Swedish children and
adolescents: a cross-sectional study
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Abstract

Background: Overweight among children and adolescents related to social inequality, as well as age and gender
differences, may contribute to poor self-image, thereby raising important public health concerns. This study explores
social inequality in relation to overweight and perception of overweight among 263 boys and girls, age 7 to 17,
in Växjö, Sweden.

Methods: Data were obtained through a questionnaire and from physical measurements of height, weight and
waist circumference [WC]. To assess social, age and gender differences in relation to overweight, the independent
sample t- and chi-square tests were used, while logistic regression modeling was used to study determinants for
perception of overweight.

Results: Social inequality and gender differences as they relate to high ISO-BMI [Body Mass Index for children] and
WC were associated with low maternal socioeconomic status [SES] among boys < 13 years [mean age = 10.4; n = 65]
and with low paternal education level among boys≥ 13 years [mean age = 15.0; n = 39] [p < 0.05]. One suggested
explanation for this finding is maternal impact on boys during childhood and the influence of the father as a role
model for adolescent boys. The only association found among girls was between high ISO-BMI in girls≥ 13 years
[mean age = 15.0; n = 74] and low paternal occupational status. Concerning perception of overweight, age and gender
differences were found, but social inequality was not the case. Among boys and girls < 13 years, perception of
overweight increased only when overweight was actually present according to BMI or WC [p < 0.01]. Girls≥ 13 years
[mean age = 15.0] were more likely to unrealistically perceive themselves as overweight or “too fat,” despite factual
measurements to the contrary, than boys [p < 0.05] and girls < 13 years [mean age = 10.4; n = 83] [p < 0.001].

Conclusions: The association between social inequality and overweight in adolescence in this study is age- and
gender-specific. Gender differences, especially in perception of overweight, tend to increase with age, indicating that
adolescence is a crucial period. When planning interventions to prevent overweight and obesity among children and
adolescents, parental SES as well as age and gender-specific differences in social norms and perception of body weight
status should be taken into account.
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Background
The increasing prevalence of overweight among children
and adolescents related to social inequality has become
a major concern in the field of public health in many
countries, including Sweden [1–3]. Since 1990, the
dominant pattern seen in developed countries is one in
which greater socioeconomic disadvantage is associated
with higher prevalence of overweight and obesity among
children, matching the pattern for adults [4, 5]. More-
over, the 2005/6 WHO Health Behavior in School-aged
Children Survey [HBSC] reports a significant negative
association between family affluence and self-reported
overweight and obesity, while children from more de-
prived families are more likely to be obese or over-
weight, especially in Western Europe [6, 7]. Most studies
focus on familial socioeconomic status [SES], a classifi-
cation based on income, parental education, or occupa-
tional status [1–7]. In Swedish health surveys, income is
rarely included in SES estimation since the characteris-
tics of the welfare state differ radically from other coun-
tries and the welfare transfer ration system make this
variable less reliable [8]. When a distinction is made
between paternal and maternal SES in relation to preva-
lence of overweight, lower maternal SES is found to in-
crease the risk for overweight and especially for obesity
among younger children. The suggested explanation for
the relationship between obesity among younger chil-
dren and lower maternal SES may relate to lifestyle
characteristics of mother and child [9].
The prevalence of childhood overweight and obesity is

still rapidly increasing worldwide, including in Sweden
[3, 10]. Since 1980, the prevalence of overweight and obes-
ity has increased remarkably in developed countries. In
Sweden, 24.7 % [21.1–28.7] of boys and 23.3 % [19.7–27.5]
of girls <20 years were overweight or obese in 2013, com-
pared with a prevalence of 16.9 % [16.1–17.7] in boys and
16.2 % [15.5–17.1] in girls in 1980 in developed countries
[11]. At the same time, there is evidence that suggest
decreasing prevalence of overweight in girls [12]. In the
Oslo Health Study [HUBRO], SES is associated with
overweight and obesity only in boys and only in relation to
parental level of education [13]. Lien et al. suggest that
social norms concerning weight and perception of body
weight status among girls cut across SES, whereas among
boys, awareness of social norms regarding weight is mainly
associated with parental education, perhaps related to
parental knowledge and family role models [13].
Children of both sexes from lower SES households

were found to underestimate overweight compared with
their respective counterparts, and may therefore lack
motivation to avoid further weight gain [14]. The already
higher prevalence of overweight in these groups is there-
fore unlikely to decrease. At the same time, girls in par-
ticular overestimate their weight, which is a risk factor

for unhealthy weight-control behaviors [14]. Thus, from
the public health perspective, regardless of other known
risk factors for development of obesity [15], it is import-
ant to understand body and weight perception among
adolescents in relation to actual body and weight
measurements, both to avoid further weight gain in case
of underestimation and to prevent unhealthy weight-
control behaviors in case of overestimation.
We hypothesize that the pubertal developmental

process may influence the relationship between SES and
overweight/obesity, as well as perception of body weight
status among children and adolescents. Puberty is an
important period of transition between childhood and
adulthood. In Scandinavian countries, mean age for
onset of puberty among girls is 10.9 [8.7 - 13.1, +/−2SD]
and among boys 11.8 [9.9 - 13.8, +/−2SD] [16]. Import-
ant changes during puberty include increased growth in
height and sexual maturation, as well as changes in body
composition among both boys and girls. Hallmarks of
pubertal development are peak height velocity occurring
at the mean age of 13.5 in boys and 11.5 in girls [17],
as well as menarche in girls at the mean age of 13.4
[11.2 – 15.7, +/−2SD] [16]. During this transition period
and the pubertal maturation process, a possible crucial
time for changing behaviors and attitudes occurs at age
13 when, as teenagers, Swedish children leave primary
school to begin attending secondary school.
The aim of this paper is to report how gender, age and

parental SES are associated to the risk for developing
overweight and obesity in boys and girls in the two age
groups 7–13 and 13–17 years. Furthermore, we describe
whether social inequality, as it relates to perception of
body weight status among these boys and girls, may be
associated to age and gender differences in the prevalence
of overweight/obesity. Increasing knowledge and under-
standing about how social inequality relates to overweight
and perception of overweight in young people may
improve health strategies and contribute to prevention of
future weight-related disorders and diseases.

Methods
Participants
In a cross-sectional study, children and adolescents aged
7 to 17 from the second to seventh grade in primary
school and from seventh to ninth grade in secondary
school in Växjö, Sweden, were invited to participate in
the measurements consisting of a written questionnaire
and anthropometry [N = 391]. Their parents were invited
by letter to supply with additional information in a writ-
ten questionnaire of which the background variables on
SES were most relevant for the actual study. Parents and
children were informed by letter and at special organized
occasions at the schools, for parents in the evening
hours, for children during school hours. Written consent
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was obtained from all parents as well as from all chil-
dren from the seventh grade, i.e. about twelve years
and upwards. Sixty seven percent [n = 263] of the chil-
dren participated in this study during the autumn of
2010. Participation rates among boys and girls were
60 % [N = 175] and 73 % [N = 216], respectively. Among
their parents, 85 % [N = 395] returned the questionnaire.

Materials and methods
Self-reports on background variables as parental SES
pertaining to level of paternal and maternal education
and occupational status, were obtained as a part of a
written questionnaire that was filled out by the parents
at home and returned by mail to the research group at
Linköping University. Participating boys and girls were
asked to complete a written questionnaire during school
hours in the classroom environment. For this part of the
study, a series of 5 questions were posed from the inter-
national WHO survey on Health Behavior in School-
aged Children [HBSC] to be able to compare with re-
sults from other countries [18]. To assess perception of
the own body weight status we used a HBSC-question
that was more specific, “Do you think your body is…”.
Response categories were based on the five-point Likert
scale and ranged from “far too thin” to “far too fat”.
In addition to the self-reported questionnaire data, the

school nurse obtained physical measurements of height,
weight and waist circumference from each individual in
private using calibrated school equipment. Weight was
measured to the nearest 100 g, using an electronic scale.
Height was measured to the nearest 0.5 cm using a
wall-mounted wooden ruler [Hultafors, Hultafors Group
Sverige AB, Bollebygd, Sweden]. The children were
weighed wearing light clothing, t-shirt and trousers, but
without shoes and belts. Waist and hip circumference
were obtained using a yielding measuring tape. Hip
circumference [cm] was measured at the widest point to
the nearest 0.1 cm. Waist circumference [cm] was
measured to the nearest 0.1 cm midway between the
tenth rib and the iliac crest. All measurements were
obtained in school during school hours.

Comparisons and data analysis
In addition to directly obtained physical measurements,
we calculated body mass index [BMI = weight/height2].
BMI of the adolescents was categorized using the
age- and gender-specific ISO-BMI cut-off points for
overweight [ISO-BMI 25] and obesity [ISO-BMI 30] as
defined by Cole et al. [19]. As in their study, we focused
on overweight and perception of overweight, using three
categories: obesity, overweight and non-overweight. To
determine the age- and gender-specific cut-off points for
overweight according to WC, we used the percentiles
developed by McCarthy et al. [20].

From the answers to the question pertaining to per-
ception of body weight status, we defined perception of
overweight as a score of four or higher on the Likert
scale [i.e. “too fat” or “far too fat”]. Perception of body
weight status was dichotomized into non-overweight vs.
perception of overweight, since this study focuses on
perception of overweight. In the analysis, we combined
measured overweight by ISO-BMI or WC and percep-
tion of overweight into one category and defined
misconception 1 as perception of overweight without
measured overweight and misconception 2 as perception
of non-overweight despite measured overweight.
We classified children into two age groups with a cut-

off point at 13 years, with younger children defined as
age 7 to 12.99 years and older children as ≥ 13 years.
The age 13 cut-off thereby enabled us to compare children
in childhood [mean age 10.4 ± 1.5 years; n = 148] with
those in adolescence [mean age 15.0 ± 0.9 years; n = 113],
while also allowing a comparison between children attend-
ing primary school and teenagers attending secondary
school. Mean age at menarche among girls in this study
was 12.6 ± 1.2 years [n = 78].
Parental socioeconomic status [SES] was classified ac-

cording to either level of education or occupational status,
as defined by Statistics Sweden [21]. Level of education for
mothers and fathers, respectively, was divided into two
categories: those who pursued studies beyond secondary
school at college or university were defined as having a
higher level of education, while those who left school after
graduating from a vocationally oriented secondary school
were defined as having a lower level. Regarding occupa-
tional status, blue-collar workers were classified as having
lower occupational status and white collar workers as hav-
ing higher occupational status, according to the inter-
national classification system used by Statistics Sweden
[21]. It is important to remember that level of education
and occupational status are not completely independent of
one another. A Spearman correlation coefficient between
level of education and occupational status among mothers
was 0.61 [p = 0.042; n = 299] and among fathers 0.56 [p =
0.045; n = 284]. Within families, between mothers and
fathers, the correlation coefficient for level of parental
education was 0.42 [p = 0.053; n = 292] and for parental
occupational status 0.35 [p = 0.056; n = 306].
The collected information was coded and entered into

the SPSS 22.0 statistics program. To compare groups, the
t-test was used for continuous variables and the chi-square
test for non-parametric variables. We used univariate logis-
tic regression modeling to study the determinants for over-
weight and perception of overweight, as well as logistic
regression to assess odds ratios of perception of over-
weight. Logistic regression was also used to answer the
question of the extent to which perception of overweight
may vary with independent variables such as age, gender
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and socioeconomic status. Multiple regression modeling
was used to adjust for measured overweight according to
ISO-BMI and for age. Due to attrition, the number of
subjects in separate analyses varied depending on the
variables included. Level of significance was set at p < 0.05
for all analyses.

Ethical considerations
The research herein was part of a larger research project,
which was preceded by written information on the pur-
pose of the research, information on voluntary participa-
tion, consent and confidentiality in five languages
[Swedish, Arabic, Albanian, Somali and Serbo-Croatian]
for all participating children and their families at the
school. All families were also invited to information meet-
ings with the research group. Written parental informed
consent was obtained before the study from all parents
and from all children from seventh grade [12–13 years
old] upwards. The study was approved by the Regional
Ethical Review Board in Linköping D-nr 07–182.

Results
Overweight and obesity
The prevalence of overweight/obesity among participants
7 to 17 years in this study was 14 % for boys [n = 106] and
15 % for girls [n = 157] when classified according to ISO-
BMI. When classified according to WC the corresponding
prevalence of overweight and obesity was 26 % for boys
and 36 % for girls. No significant gender differences in
prevalence of overweight/obesity were found according
either to ISO-BMI classification or to WC.

Only among boys < 13 years [mean = 10.4 years, n = 65]
did age- and gender-specific analyses show an association
between low parental SES, particularly low maternal SES,
and higher prevalence of overweight/obesity [Table 1]. In
this group of boys, a high mean ISO-BMI and mean WC.
were found to be associated with low maternal SES [p <
0.05]. Only lower paternal occupational status was related
to high ISO-BMI in this group [p < 0.05]. When assessing
the relationship between BMI /WC and parental SES, the
findings were similar regarding the previous association
between overweight/obesity and maternal SES in boys
younger than 13 years [Table 2]. Among boys ≥ 13 years
[mean = 15.1 years, n = 39], only an association between
a high mean BMI and WC [p < 0.05] and low level of
paternal education was found [Table 2].
We found no differences neither in the prevalence of

overweight/obesity, nor in mean BMI or WC in
relation to SES among girls < 13 years [mean age =
10.4; n = 83]. In girls ≥ 13 years [mean = 15.0 years, n =
74], however, high mean BMI and WC were found [p <
0.05] to be associated with low level of paternal occu-
pational status, but not with paternal educational sta-
tus [Table 2].

Perception of overweight
A logistic regression model predicted that girls [n = 157]
were at a 2.65 [CI 1.3-5.4; p < 0.01] times higher risk for
perception of overweight than boys [n = 104]. We
present separate regression models for boys and girls
that provide odds ratios [OR] for determinants for per-
ception of overweight [Table 3]. For boys, only mea-
sured overweight according to either ISO-BMI or WC

Table 1 Prevalence of overweight/obesity according to ISO-BMI and WC for gender, age and parental SES

Maternal Socioeconomic Status Paternal Socioeconomic Status

Educational level Occupational level Educational level Occupational level

Lower Higher P-value Lower Higher P-value Lower Higher P-value Lower Higher P-value

Boys < 13 years [n = 21] [n = 36] [n = 21] [n = 42] [n = 24] [n = 30] [n = 24] [n = 36]

Overweight/obese ISO-BMI* 33.3 % 5.6 % 0.006 38.1 % 4.8 % 0.001 25.0 % 6.7 % 0.060 29.2 % 5.6 % 0.012

Overweight/obese WC** 42.9 % 19.4 % 0.058 47.6 % 21.4 % 0.030 33.3 % 26.7 % 0.594 41.7 % 25.0 % 0.174

Boys ≥ 13 years [n = 21] [n = 15] [n = 18] [n = 20] [n = 19] [n = 16] [n = 11] [n = 24]

Overweight/obese ISO-BMI* 9.5 % 13.3 % 0.720 11.1 % 10.0 % 0.911 15.8 % 6.3 % 0.377 9.1 % 12.5 % 0.769

Overweight/obese WC** 23.8 % 6.7 % 0.174 22.2 % 10.0 % 0.302 26.3 % 6.3 % 0.117 27.3 % 12.5 % 0.282

Girls < 13 years [n = 37] [n = 38] [n = 27] [n = 54] [n = 39] [n = 34] [n = 28] [n = 48]

Overweight/obese ISO-BMI* 16.2 % 18.4 % 0.801 14.8 % 18.5 % 0.678 17.9 % 20.6 % 0.775 17.9 % 18.8 % 0.923

Overweight/obese WC** 45.9 % 34.2 % 0.300 48.1 % 33.3 % 0.196 43.6 % 41.2 % 0.835 46.4 % 37.5 % 0.445

Girls ≥ 13 years [n = 29] [n = 36] [n = 20] [n = 46] [n = 36] [n = 31] [n = 23] [n = 43]

Overweight/obese ISO-BMI* 10.3 % 11.1 % 0.921 10.7 % 8.0 % 0.865 13.9 % 9.7 % 0.596 21.7 % 9.3 % 0.161

Overweight/obese WC** 37.9 % 25.0 % 0.262 30.0 % 28.3 % 0.886 27.8 % 35.5 % 0.498 39.1 % 30.2 % 0.465

*ISO-BMI = age and gender-specific body mass index [BMI] for children up to 18 years. Cut-off point for overweight/obesity according to ISO-BMI defined by Cole
et al. [19]. **WC =Waist Circumference. Cut-off points for overweight/obesity according to WC percentiles produced by McCarthy et al. [20]
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Table 2 Mean and standard deviations for BMI and WC according to gender, age and parental SES

Maternal Socioeconomic Status Paternal Socioeconomic Status

Educational level Occupational level Educational level Occupational level

Lower Higher P-value Lower Higher P-value Lower Higher P-value Lower Higher P-value

Boys <13 years [n = 21] [n = 36] [n = 21] [n = 42] [n = 24] [n = 30] [n = 24] [n = 36]

BMI [kg/m2]* 19.3 ± 3.9 17.2 ± 2.9 0.019 20.1 ± 4.2 17.1 ± 2.3 0.000 18.8 ± 3.9 17.3 ± 3.1 0.117 18.7 ± 4.1 17.6 ± 2.9 0.199

WC [cm]** 66.9 ± 12.4 62.1 ± 7.4 0.073 68.5 ± 12.7 61.8 ± 6.6 0.008 65.3 ± 12.0 62.9 ± 8.1 0.401 65.6 ± 12.5 63.2 ± 7.3 0.349

Boys ≥13 years [n = 21] [n = 15] [n = 18] [n = 20] [n = 19] [n = 16] [n = 11] [n = 24]

BMI [kg/m2]* 20.9 ± 2.3 19.5 ± 2.3 0.072 20.6 ± 2.5 19.9 ± 2.2 0.360 20.9 ± 2.4 19.3 ± 2.0 0.042 20.7 ± 2.3 19.9 ± 2.4 0.348

WC [cm]** 73.5 ± 5.5 71.2 ± 4.7 0.203 73.1 ± 5.5 72.1 ± 4.9 0.541 74.0 ± 5.9 70.5 ± 3.6 0.049 73.2 ± 6.0 71.9 ± 4.9 0.484

Girls <13 years [n = 37] [n = 38] [n = 27] [n = 54] [n = 39] [n = 34] [n = 28] [n = 48]

BMI [kg/m2]* 18.0 ± 3.0 17.8 ± 4.1 0.745 18.4 ± 2.9 17.7 ± 3.7 0.397 18.2 ± 3.4 17.9 ± 3.8 0.718 18.3 ± 3.8 17.9 ± 3.4 0.618

WC [cm]** 62.9 ± 7.7 61.8 ± 10.2 0.600 63.8 ± 7.8 61.4 ± 9.2 0.248 63.1 ± 8.7 61.8 ± 9.4 0.543 62.6 ± 9.4 62.2 ± 8.8 0.885

Girls ≥13 years [n = 29] [n = 36] [n = 20] [n = 46] [n = 36] [n = 31] [n = 23] [n = 43]

BMI [kg/m2]* 21.0 ± 3.3 20.6 ± 2.3 0.581 21.1 ± 3.2 20.4 ± 2.4 0.280 21.0 ± 3.0 20.6 ± 2.7 0.573 21.9 ± 3.1 20.4 ± 2.6 0.042

WC [cm]** 70.0 ± 6.6 69.6 ± 6.1 0.757 69.9 ± 5.6 69.0 ± 6.6 0.585 70.2 ± 6.6 69.1 ± 6.1 0.487 71.5 ± 6.5 68.9 ± 6.1 0.112

*BMI = body mass index [BMI]. **WC =Waist Circumference
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Table 3 Logistic univariate regression model predicting exact odds ratios [OR] for determinants of perception of overweight

Adjusted for overweight ISO-BMI* Adjusted for age ≥13 years

OR [CI] for perception of overweight P-value OR [CI] for perception of overweight P-value OR [CI] for perception of overweight P-value

Boys [n = 104] Overweight/obese ISO-BMI* 26.7 [6.2 - 114.7] 0.000 24.4 [5.6 – 106.7] 0.000

Boys < 13 years [n = 65] 65.3 [9.4 - 454.2] 0.000

Boys≥ 13 years [n = 39] 0.01]

Overweight/obese WC** 8.8 [2.3 - 32.7] 0.001 1.8 [0.3 - 11.9] 0.547 7.6 [2.0 - 28.9] 0.003

Boys < 13 years [n = 65] 14.9 [2.8 - 80.5] 0.002 2.0 [0.2 – 24.9] 0.587

Boys≥ 13 years [n = 39] 0.01] 0.01]

Age ≥ 13 years 0.3 [0.1 - 1.6] 0.163 0.4 [0.7 - 2.4] 0.322

Maternal SES*** higher education 0.5 [0.1 – 1.7] 0.251 0.7 [0.1 – 3.2] 0.619 0.3 [0.1 – 1.3] 0.101

higher occupation 0.5 [1.3 - 1.6] 0.212 1.1 [0.2 - 5.4] 0.926 0.4 [0.1 – 1.4] 0.153

Paternal SES*** higher education 0.4 [0.1 – 1.4] 0.146 0.6 [0.1 – 3.6] 0.617 0.3 [0.1 – 1.2] 0.093

higher occupation 0.4 [0.1 - 1.3] 0.122 0.8 [0.1 - 4.1] 0.743 0.4 [0.1 – 1.5] 0.152

Girls [n = 157] Overweight/obese ISO-BMI* 6.8 [2.7 - 17.5] 0.000 20.4 [5.1 - 81.0] 0.000

Girls < 13 years [n = 83] 66.3 [7.2 - 611.5] 0.000

Girls≥ 13 years [n = 74] 5.7 [1.1 - 30.0] 0.039

Overweight/obese WC** 3.3 [1.5 - 7.2] 0.003 1.4 [0.5 – 4.0] 0.562 4.6 [1.9 – 11.2] 0.001

Girls < 13 years [n = 83] 0.01] 0.01]

Girls≥ 13 years [n = 74] 2.1 [0.7 - 5.9] 0.162 1.1 [0.3 – 3.9] 0.890

Age ≥ 13 years 5.5 [2.4 - 12.9] 0.000 13.9 [4.0 – 48.7] 0.000

Maternal SES*** higher education 1.3 [0.6 – 2.9] 0.515 1.2 [0.5 – 2.9] 0.621 1.2 [0.5 – 2.8] 0.724

higher occupation 0.9 [0.4 - 2.1] 0.808 0.8 [0.3 – 2.0] 0.822 0.8 [0.3 – 2.1] 0.696

Paternal SES*** higher education 1.2 [0.6 – 2.6] 0.645 1.2 [0.5 – 2.6] 0.707 1.2 [0.5 – 2.8] 0.663

higher occupation 0.8 [0.3 - 1.7] 0.499 0.8 [0.3 – 1.8] 0.545 0.6 [0.3 – 1.5] 0.311
1] Exact OR was zero because of one empty cell
*ISO-BMI = age and gender-specific body mass index [BMI] for children up to 18 years. Cut-off point for overweight/obesity according to ISO-BMI defined by Cole et al. [19]. **WC =Waist Circumference. Cut-off points
for overweight/obesity according to WC percentiles produced by McCarthy et al. [20]. ***SES = Socioeconomic status regarding educational and occupational level respectively
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was a significant determinant for perception of over-
weight [p < 0.01]. Adjusting for age ≥ 13 years showed that
ISO-BMI and WC were still significant determinants.
Separate regression models for measured overweight
among boys younger and older than 13 years, respectively,
revealed that the model could not be run for boys ≥ 13 years
because of an empty cell in the model, implying the exact
OR to be zero. Among younger boys, the OR for perception
of overweight increased for both measured overweight
according to ISO-BMI and to WC compared with all boys
[p < 0.01] [Table 3]. Among boys, measured overweight
according to WC was no longer a significant determinant
for perception of overweight after adjusting for measured
overweight according to ISO-BMI. Neither age nor parental
SES was found to be related to perception of overweight
in boys.
For girls, measured overweight according to ISO-BMI

and/or WC, as well as age ≥ 13 were significant determi-
nants for perception of overweight [p < 0.01]. Similarly
to the boys, the OR for perception of overweight when
measuring overweight according to WC was no longer
significant when adjusted for overweight according to
ISO-BMI. However, the OR for perception of overweight
increased among girls who were overweight according to
ISO-BMI and WC when adjusted for age and showed
that measured overweight was a stronger determinant in
the younger age group of girls, <13 years [p < 0.01]. Age-
specific models for girls confirmed this finding for
perception of overweight in the presence of measured
overweight according to ISO-BMI with ORs of 66.3 [CI
7.2-611.5; p < 0.001] and 5.7 [CI 1.1-30; p < 0.05] for
the younger and older girls, respectively [p < 0.05]. Age
≥13 years as a single determinant for perception of
overweight was found to be significant and the OR that
age ≥ 13 years influences perception of overweight in-
creased significantly when adjusted for measured over-
weight according to ISO-BMI [p < 0.001]. As in the
case of boys, parental SES was not a significant deter-
minant for perception of overweight in girls.
The results described above show that age and gender

differences were associated with the prevalence of
misconception 1. Girls ≥ age 13 significantly more often
perceived themselves as overweight, despite measured
non-overweight according to ISO-BMI and WC, than
did boys of any age [p < 0.05] and girls < age 13 [p <
0.01] [Table 4]. No significant gender or age differences
were found for misconception 2, where overweight was
measured, but not perceived.

Discussion
This study showed social inequality in overweight and
obesity, especially among boys < 13 years, but not in re-
gard to perception of overweight, which was commonly
found among girls ≥ 13 years. These age- and gender-

specific findings might contribute to a better under-
standing of the developmental pathways leading to
weight-related disorders.

Age and gender-specific social inequality in
overweight/obesity
The higher prevalence of overweight and obesity found
among younger children of low-SES parents, especially
among those with low-SES mothers, could be explained
by lifestyle characteristics in addition to strong heredi-
tary predisposition [9]. In families and especially among
mothers with lower SES, less emphasis on, as well as
limited access to, healthy eating habits and physical ac-
tivity may be important risk factors for developing over-
weight and obesity [5, 9, 22, 23]. In addition, since lower
SES has been found to be associated with higher preva-
lence of overweight among adults [24], parental over-
weight/obesity may affect perception of their children’s
weight and motivation for their children to avoid further
weight gain [25, 26]. It has been suggested that over-
weight mothers in particular have greater difficulty
assessing weight in younger children when using them-
selves as a reference point [27, 28]. The greatest mater-
nal misperceptions of weight status among children
were observed among those children categorized as
overweight/obese [28]. One study shows that parents be-
lieve that being “chubby” at a young age is “cute” and
that overweight in childhood is not a problem prior to
adolescence [29]. Moreover, research suggests that some
physicians may lack the confidence to identify childhood
overweight and do not always inform mothers that their
children’s weight is of concern [30].
In addition, younger children spend more time with

their parents, especially their mothers. Parents shape so-
cial norms and serve as models for behavior, likely
reflecting the values of their social class [31]. However,
the type and extent of parental influence on the child
will vary in accordance with the perceived maturity of
the child [32]. Parental influence decreases, while peer
influence increases as children grow older, for which rea-
son parents are likely to have a stronger influence on
health behaviors in younger children [32]. It is well
known that girls mature earlier than boys, suggesting
that parents have less influence on girls than on boys of
similar age. The latter might explain why we only found
social inequality to be an influential factor in younger
boys, but not in younger girls.
Among boys ≥ 13 years, we only found a significantly

higher BMI and WC when their fathers had a low level
of education. Lower SES is associated with an increase
in prevalence of overweight and obesity among adults
in developed countries [24], suggesting that fathers
with a low level of education in this study are at
increased risk of being overweight themselves due to the
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social norms and behaviors of their social class. In
addition to hereditary factors, adolescent boys may be at
increased risk for overweight and obesity by adopting
their fathers’ norms and lifestyle when they serve as role
models [13]. This in turn could presumably lead to in-
creased social inequality as reflected by overweight that
continues into adulthood.

No social inequality, but age and gender differences
found in perception of overweight
From the perspective of obesity prevention, one positive
finding is that perception of overweight among boys and
younger girls was associated with actual overweight ac-
cording to both ISO-BMI and WC, and not with pater-
nal or maternal SES. This finding stands in contrast to
those of Park, who reported underestimation of over-
weight among boys, especially from low-income house-
holds [14]. Misconception 2, in which overweight is
underestimated, was not found in our study. In the
WHO HBSC study [33], no significant relationship be-
tween perception of body weight status and family SES
was seen in most participating countries, with the excep-
tion of a few countries and regions, especially in West-
ern Europe and North America, where the perception of
overweight/obesity was found to be related to low family
SES [33]. Our results show a realistic perception of
overweight even among children and adolescents from
low-SES backgrounds that had a higher prevalence of
overweight, thereby suggesting that the strongest pre-
dictor for body dissatisfaction is overweight prevalence,
at least among boys and younger girls [34].
Meanwhile, boys going through puberty have a natural

potential to become more muscular and develop broader
shoulders after their growth spurt, which both contrib-
ute to the positive ideal of the male body. Boys ≥ 13 years
may therefore develop a more positive self-image with
age and pubertal development [35, 36], which could
explain the lack of misconception 1 among boys.

At the same time, the increase in body fat that natur-
ally accompanies puberty in girls conflicts with stereo-
types of the ideal female body. Girls in puberty have
therefore been shown to develop a negative perception
of their body [37], confirmed strongly in this study by
the high prevalence of misconception 1. The WHO
HBSC study [33] also found that in many countries 15-
year old girls were significantly more likely to report that
they were too fat than 11-year olds. This age difference
in perception of overweight was not found among boys
neither in this study nor in the HBSC study [33]. Com-
pared with their mothers, adolescent girls have a less
realistic and more negative perception of their body
weight status [38]. However, the female desire to be thin
shared by both mothers and girls [39, 40] may have a
negative impact on perception of the body among girls.
Meanwhile, a comparison of prevalence of overweight

based on self-reports in the HBSC study and on mea-
sured ISO-BMI in the present study may indicate a
reporting bias among Swedish girls [41]. The prevalence
of overweight according to ISO-BMI based on self-
reports in the HBSC study was 9 % among Swedish girls,
compared with 15 % based on measured ISO-BMI in the
present study. This difference is not seen between self-
reported or measured ISO-BMI among boys [both 14 %]
[33]. The incongruence between perception of the body
and actual body size in girls, particularly at older ages, was
corroborated in the present study by the findings of a
lower OR for perception of overweight with regard to
measured overweight according to ISO-BMI and WC.
Also, the increased OR for perception of overweight for
age ≥13 when adjusted for measured ISO-BMI, along with
the high prevalence of misconception 1 among girls ≥ age
13, confirm that factors other than actual body size deter-
mine perception of overweight in adolescent girls.

Strengths and limitations
In the present study, perception of body weight status
was self-reported, but is nonetheless considered to be a

Table 4 Prevalence of misconception 1 and misconception 2 for boys and girls respectively

Boys Girls

All boys All girls <13 y ≥13 y <13 y ≥13 y

[n = 98] [n = 141] P- value [n = 62] [n = 34] P - value [n = 74] [n = 67] P-value

Misconception 11]:

ISO-BMI* 4.1 % 16.3 % 0.003 3.2 % 5.9 % 0.533 1.4 % 32.8 % 0.000

WC** 4.1 % 11.5 % 0.043 3.2 % 5.9 % 0.533 0.0 % 24.2 % 0.000

Misconception 22]:

ISO-BMI* 6,1 % 6,4 % 0.935 4.8 % 8.8 % 0.440 9.5 % 3.0 % 0.116

WC** 16.3 % 20.9 % 0.381 17.7 % 14.7 % 0.703 26.0 % 15.2 % 0.115
1]Misconception 1: Perception of overweight without being measured as overweight/obese according to ISO-BMI and WC respectively. 2] Misconception 2: Perception of
non-overweight despite being measured as overweight/obese according to ISO-BMI and WC respectively
*ISO-BMI = age and gender-specific body mass index [BMI] for children up to 18 years. **WC =Waist Circumference
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strength since self-reported perception of overweight is a
determinant for actual and future weight and health
behaviors [42]. In our study, the self-reported perception
of overweight was compared not only with actual body
size according to anthropometric measurements, but also
with the Swedish and international results of the WHO
HBSC study performed the same year [33]. The latter
compensated for the small study population regarding
perception of body weight status, but also confirmed the
importance of comparing physical measurements with
self-reported weight and height, especially in girls. In boys,
the comparison of self-reported weight and height in
the HBSC study [33] and the measurements in this
study led to the same prevalence of overweight and
obesity, implying that there was no clear bias in the
selection of participants regarding being overweight,
despite the small study population.
Our small study population limited generalization of

the results, and also allowed only classification into two
SES groups. Another limitation was the fact that paren-
tal SES was self-reported and not obtained through
high-quality register data for ethical reasons. In this
study, levels of parental education and occupational
status were treated as two separate indicators of SES,
despite the fact that they correlate with each other to
some extent. Consequently the results should be inter-
preted with caution. The same applies to the separate
analysis for paternal and maternal SES, even though pa-
ternal and maternal impact on children and adolescents
was a partial goal of this study.
The extent to which social inequality increases the risk

for overweight/obesity, and affects age and gender spe-
cific differences in perception of overweight, requires
further investigation through larger quantitative and
complementary qualitative studies. Age and gender dif-
ferences in awareness of social norms and behaviors for
development of overweight and perception of overweight
should receive special attention.

Conclusions
The association between social inequality and over-
weight in adolescence in this study is age- and gender-
specific. Low parental SES, especially among mothers, is
associated with overweight among boys in childhood,
while low paternal SES is associated with anthropomet-
ric measures in adolescence among both boys and girls.
Gender differences, especially in perception of over-
weight, tend to increase with age, indicating that adoles-
cence is a crucial period. A better understanding of the
developmental pathways involved, including from a
gender perspective, may help to identify ways to reduce
the impact of social inequality on weight gain in adoles-
cence and subsequent adult health.

In planning interventions to prevent overweight and
obesity among children and adolescents, the interplay be-
tween parental influences and pubertal development pro-
cesses related to overweight and perception of overweight
among boys and girls should be taken into account.

Abbreviations
BMI: Body Mass Index; CI: Confidence Interval; FORSS: Medical Research
Council of Southeast Sweden; HBSC: Health Behavior in School-aged
Children; HUBRO: Oslo Health Study; ISO - BMI: age and gender-specific BMI
for children up to 18 years; ISO – BMI 25: age and gender-specific BMI for
overweight defined by Cole et al. [19]; ISO – BMI 30: age and gender-specific
BMI for obesity defined by Cole et al. [19]; OR: Odds Ratio; SD: Standard
deviation; SES: Socioeconomic status; WC: Waist circumference; WHO: World
Health Organization.

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

Authors’ contributions
JSvV has been involved in the design of the study and the acquisition,
analysis and interpretation of data, as well as drafting the manuscript.
PAG has been accountable for the conception and design of the study,
the analysis of the data and made substantial contributions in revising the
manuscript. KD has been substantially involved in drafting this manuscript.
NN has as supervisor for JSvV made substantial contributions to the design,
the interpretation of the data and in drafting the manuscript. All authors
read and approved the final manuscript.

Authors’ information
JSvV is a PhD-student in pediatrics, has a Master’s degree in human nutrition
and behavior, and holds a position as the Regional director for Public Health
in Region Östergötland, Sweden.
PAG is professor in child and adolescent psychiatry and has high
competence in these fields, both in his research and in clinical work.
KD is associate professor of pediatrics and his main field of competence is
on overweight/obesity and pubertal development, both in research and in
his clinical work.
NN is professor in pediatrics and has her competence and experience both
in pediatrics and in research methodology.

Acknowledgements
The authors would like to thank the entire staffs of the enrolled schools for
their time and support in the data collection. We wish to express our
gratitude to the Erik Johan Ljungberg Educational Fund, the County Council
of Östergötland and the Medical Research Council of Southeast Sweden
[FORSS-233111] for financial support. We thank Susan Larsson, Swedish
Connection LLC, for editing the language that improved the understanding
of our manuscript further.

Author details
1Department of Clinical and Experimental Medicine, Division of Pediatrics,
Faculty of Health Sciences, Linköping University, Linköping SE-58185,
Sweden. 2Department of Clinical and Experimental Medicine, Division of
Child and Adolescent Psychiatry, Faculty of Health Sciences, Linköping
University, Sweden and County Council of Östergötland, Linköping SE-58185,
Sweden. 3Department of Pediatrics, University Hospital, County Council of
Östergötland, Linköping SE-58185, Sweden. 4Quality and Patient Safety,
Karolinska University Hospital, Stockholm SE-17176, Sweden.

Received: 5 February 2015 Accepted: 29 June 2015

References
1. Chung A, Backholer K, Wong E, Palermo C, Keating C, Peeters A. Trends in

child and adolescent obesity prevalence according to socioeconomic
position: protocol for a systematic review. Syst Rev. 2014;3:52.

2. Pigeot I, Barba G, Chadjigeorgiou C, de Henauw S, Kourides Y, Lissner L,
et al. Prevalence and determinants of childhood overweight and obesity in

Vliet et al. BMC Public Health  (2015) 15:628 Page 9 of 10



European countries: pooled analysis of the existing surveys within the
IDEFICS Consortium. Int J Obes (Lond). 2009;33:1103–10.

3. Marild S, Bondestam M, Bergstrom R, Ehnberg S, Hollsing A, Albertsson-
Wikland K. Prevalence trends of obesity and overweight among 10-year-old
children in western Sweden and relationship with parental body mass
index. Acta Paediatr. 2004;93:1588–95.

4. Shrewsbury V, Wardle J. Socioeconomic status and adiposity in childhood:
a systematic review of cross-sectional studies 1990–2005.
Obesity (Silver Spring). 2008;16:275–84.

5. Knai C, Lobstein T, Darmon N, Rutter H, McKee M. Socioeconomic
patterning of childhood overweight status in Europe. Int J Environ Res
Public Health. 2012;9:1472–89.

6. Currie C, Molcho M, Boyce W, Holstein B, Torsheim T, Richter M. Researching
health inequalities in adolescents: the development of the Health Behaviour
in School-Aged Children [HBSC] family affluence scale. Soc Sci Med.
2008;66:1429–36.

7. Due P, Damsgaard MT, Rasmussen M, Holstein BE, Wardle J, Merlo J, et al.
Socioeconomic position, macroeconomic environment and overweight
among adolescents in 35 countries. Int J Obes (Lond). 2009;33:1084–93.

8. Kawachi I, Kennedy BP. The relationship of income inequality to mortality:
does the choice of indicator matter? Soc Sci Med. 1997;45:1121–7.

9. Veldhuis L, Vogel I, van Rossem L, Renders CM, Hirasing RA, Mackenbach JP,
et al. Influence of maternal and child lifestyle-related characteristics on the
socioeconomic inequality in overweight and obesity among 5-year-old
children; the “Be Active, Eat Right” Study. Int J Environ Res Public Health.
2013;10:2336–47.

10. Obesity and Overweight. WHO. 2012. http://www.who.int/mediacentre/
factsheets/fs311/en/index.html.

11. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al.
Global, regional, and national prevalence of overweight and obesity in
children and adults during 1980–2013: a systematic analysis for the Global
Burden of Disease Study 2013. Lancet. 2014;384(9945):766-781.

12. Sjoberg A, Lissner L, Albertsson-Wikland K, Marild S. Recent anthropometric
trends among Swedish school children: evidence for decreasing prevalence
of overweight in girls. Acta Paediatr. 2008;97:118–23.

13. Lien N, Kumar BN, Holmboe-Ottesen G, Klepp KI, Wandel M. Assessing social
differences in overweight among 15- to 16-year-old ethnic Norwegians
from Oslo by register data and adolescent self-reported measures of
socio-economic status. Int J Obes (Lond). 2007;31:30–8.

14. Park E. Overestimation and underestimation: adolescents’ weight perception
in comparison to BMI-based weight status and how it varies across
socio-demographic factors. J Sch Health. 2011;81:57–64.

15. Kosti RI, Panagiotakos DB. The epidemic of obesity in children and
adolescents in the world. Cent Eur J Public Health. 2006;14:151–9.

16. Juul A, Teilmann G, Scheike T, Hertel NT, Holm K, Laursen EM, et al.
Pubertal development in Danish children: comparison of recent European
and US data. Int J Androl. 2006;29:247–55. discussion 286–90.

17. Liu YX, Wikland KA, Karlberg J. New reference for the age at childhood
onset of growth and secular trend in the timing of puberty in Swedish.
Acta Paediatr. 2000;89:637–43.

18. Currie C, Nic Gabhainn S, Godeau E, International HBSC Network
Coordinating Committee. The Health Behaviour in School-aged Children:
WHO Collaborative Cross-National [HBSC] study: origins, concept, history
and development 1982–2008. Int J Public Health. 2009;54(2):131–9.

19. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition
for child overweight and obesity worldwide: international survey. BMJ.
2000;320:1240–3.

20. McCarthy HD, Jarrett KV, Crawley HF. The development of waist
circumference percentiles in British children aged 5.0-16.9 y. Eur J Clin Nutr.
2001;55:902–7.

21. MIS 1982:4 SEI, Socioekonomisk indelning [SEI]; 1984. http://www.scb.se/sv_/
Dokumentation/Klassifikationer-och-standarder/Socioekonomisk-indelning-SEI/.

22. Sjoberg A, Barrenas ML, Brann E, Chaplin JE, Dahlgren J, Marild S, et al. Body
size and lifestyle in an urban population entering adulthood: the ‘Grow up
Gothenburg’ study. Acta Paediatr. 2012;101:964–72.

23. O’Dea JA, Wilson R. Socio-cognitive and nutritional factors associated with
body mass index in children and adolescents: possibilities for childhood
obesity prevention. Health Educ Res. 2006;21:796–805.

24. Molarius A. The contribution of lifestyle factors to socioeconomic
differences in obesity in men and women–a population-based study in
Sweden. Eur J Epidemiol. 2003;18:227–34.

25. Boylan SM, Gill TP, Hare-Bruun H, Andersen LB, Heitmann BL. Associations
between adolescent and adult socioeconomic status and risk of obesity and
overweight in Danish adults. Obes Res Clin Pract. 2014;8:e163–71.

26. Christensen VT. Does parental capital influence the prevalence of child
overweight and parental perceptions of child weight-level? Soc Sci Med.
2011;72:469–77.

27. Dammann KW, Smith C, Richards R. Low-income minority and homeless
mothers’ perceptions of their 9–13 year-old children’s weight status, diet,
and health. Matern Child Health J. 2011;15:106–14.

28. Manios Y, Moschonis G, Grammatikaki E, Anastasiadou A, Liarigkovinos T.
Determinants of childhood obesity and association with maternal
perceptions of their children’s weight status: the “GENESIS” study. J Am Diet
Assoc. 2010;110:1527–31.

29. Goodell LS, Pierce MB, Bravo CM, Ferris AM. Parental perceptions of
overweight during early childhood. Qual Health Res. 2008;18:1548–55.

30. Block JP, DeSalvo KB, Fisher WP. Are physicians equipped to address the
obesity epidemic? Knowledge and attitudes of internal medicine residents.
Prev Med. 2003;36:669–75.

31. Berge JM, Wall M, Loth K, Neumark-Sztainer D. Parenting style as a predictor
of adolescent weight and weight-related behaviors. J Adolesc Health.
2010;46:331–8.

32. Santrock J. Adolescence. 11th ed. New York: McGraw-Hill; 2007.
33. Currie C, Zanotti C, Morgan A, Currie D, de Looze M, Roberts C, etal.

Social determinants of health and well-being among young people. Health
Behaviour in School-aged Children [HBSC] study: international report from
the 2009/2010 survey. [Health Policy for Children and Adolescents, No. 6].
Copenhagen: WHO Regional Office for Europe; 2012.

34. Muris P, Meesters C, van de Blom W, Mayer B. Biological, psychological, and
sociocultural correlates of body change strategies and eating problems in
adolescent boys and girls. Eat Behav. 2005;6:11–22.

35. Smolak L, Stein JA. The relationship of drive for muscularity to sociocultural
factors, self-esteem, physical attributes gender role, and social comparison
in middle school boys. Body Image. 2006;3:121–9.

36. Neumark-Sztainer D, Levine MP, Paxton SJ, Smolak L, Piran N, Wertheim EH.
Prevention of body dissatisfaction and disordered eating: What next?
Eat Disord. 2006;14:265–85.

37. Van Vliet J,S., Rasanen L, Gustafsson PA, Nelson N. Overweight perception
among adolescent girls in relation to appearance of female characteristics.
Paediatrics and Health. 2014; 2. http://www.hoajonline.com/journals/pdf/
2052-935X-1-1.pdf

38. van Vliet JS, Kjolhede EA, Duchen K, Rasanen L, Nelson N. Waist
circumference in relation to body perception reported by Finnish
adolescent girls and their mothers. Acta Paediatr. 2009;98:501–6.

39. Fernandez S, Pritchard M. Relationships between self-esteem, media
influence and drive for thinness. Eat Behav. 2012;13:321–5.

40. Bergstrom E, Stenlund H, Svedjehall B. Assessment of body perception
among Swedish adolescents and young adults. J Adolesc Health.
2000;26:70–5.

41. Goodman E, Strauss RS. Self-reported height and weight and the definition
of obesity in epidemiological studies. J Adolesc Health. 2003;33:140–1.
author reply 141–2.

42. Ojala K, Tynjala J, Valimaa R, Villberg J, Kannas L. Overweight Adolescents’
Self-Perceived Weight and Weight Control Behaviour: HBSC Study in Finland
1994–2010. J Obes. 2012;2012:180176.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Vliet et al. BMC Public Health  (2015) 15:628 Page 10 of 10

http://www.who.int/mediacentre/factsheets/fs311/en/index.html
http://www.who.int/mediacentre/factsheets/fs311/en/index.html
http://www.scb.se/sv_/Dokumentation/Klassifikationer-och-standarder/Socioekonomisk-indelning-SEI/
http://www.scb.se/sv_/Dokumentation/Klassifikationer-och-standarder/Socioekonomisk-indelning-SEI/
http://www.hoajonline.com/journals/pdf/2052-935X-1-1.pdf
http://www.hoajonline.com/journals/pdf/2052-935X-1-1.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Materials and methods
	Comparisons and data analysis
	Ethical considerations

	Results
	Overweight and obesity
	Perception of overweight

	Discussion
	Age and gender-specific social inequality in overweight/obesity
	No social inequality, but age and gender differences found in perception of overweight
	Strengths and limitations

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References



