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Abstract

Background: The negative impact of childhood overweight on psychosocial well-being has been demonstrated in
a number of studies. There is also evidence that psychosocial well-being may influence future overweight. We
examined the bidirectional association between childhood overweight and psychosocial well-being in children
from a large European cohort.
The dual aim was to investigate the chronology of associations between overweight and psychosocial health
indicators and the extent to which these associations may be explained by parental education.

Methods: Participants from the IDEFICS study were recruited from eight countries between September 2007 and June
2008 when the children were aged 2 to 9.9 years old. Children and families provided data on lifestyle, psychosocial
well-being, and measured anthropometry at baseline and at follow-up 2 years later. This study includes children with
weight, height, and psychosocial well-being measurements at both time points (n = 7,831). Psychosocial well-being
was measured by the KINDL® and Strengths and Difficulties Questionnaire respectively. The first instrument measures
health-related quality of life including emotional well-being, self-esteem, parent relations and social relations while the
second measures well-being based on emotional symptoms, conduct problems and peer-related problems. Logistic
regression was used for modeling longitudinal associations.

Results: Children who were overweight at baseline had increased risk of poor health-related quality of life (odds ratio
(OR) = 1.23; 95 % confidence interval (CI):1.03–1.48) measured 2 years later; this association was unidirectional. In
contrast to health-related quality of life, poor well-being at baseline was associated with increased risk of overweight
(OR = 1.39; 95 % CI:1.03–1.86) at 2 year follow-up; this association was also only observed in one direction. Adjustment
for parental education did not change our findings.

Conclusion: Our findings indicate that the association between overweight and psychosocial well-being may be
bidirectional but varies by assessment measures. Future research should further investigate which aspects of
psychosocial well-being are most likely to precede overweight and which are more likely to be consequences
of overweight.

Keywords: Childhood overweight, European cohort, Health-related quality of life, KINDL®, Strengths and
Difficulties Questionnaire

* Correspondence: monica.hunsberger@gu.se
1Section for Epidemiology and Social Medicine (EPSO), The Sahlgrenska
Academy, University of Gothenburg, Box 453, 40530 Gothenburg, Sweden
Full list of author information is available at the end of the article

© 2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Hunsberger et al. BMC Public Health  (2016) 16:949 
DOI 10.1186/s12889-016-3626-4

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Ghent University Academic Bibliography

https://core.ac.uk/display/84042563?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-016-3626-4&domain=pdf
mailto:monica.hunsberger@gu.se
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Background
Childhood overweight is pervasively stigmatized in
Western society, which may lead to psychological conse-
quences [1, 2]. A number of studies have demonstrated
that obesity and mental health disorders are comorbid
conditions in adolescents [3–5] and adults [6–9]. There
is also growing support for a bidirectional relationship
[10–13]. However, in a systematic review of obesity and
depression Luppino et al. reported that depression pre-
dicted the odds of future obesity but not overweight,
mainly in adult populations [6]. Further, this same study
reported that the cross-sectional association between
depression and overweight was more pronounced in
Americans than in Europeans [6].
While most previous prospective studies of depression

and body weight have been conducted in adults, Herva
et al. [14] studied European teens, and one study in the
United States studied 11-year olds [15]. It is important
to keep in mind that a child may experience poor well-
being long before a clinical diagnosis of depression [16].
Childhood weight status and psychosocial well-being are
associated with each other cross-sectionally [17, 18];
however, as in adults, less is known about the longitu-
dinal association [19]. A reasonable foundation exists to
hypothesize that the relationship between obesity and
psychological well-being could be bidirectional, that is,
obesity increasing the risk of future poor psychosocial
well-being and even mental health problems and poor
childhood psychosocial well-being increasing the risk of
future obesity [6, 19]. Mental distress and/or behavioral
problems [20–22] have been identified as risk factors for
future obesity. Also, childhood obesity has been ob-
served to be associated with future mental health prob-
lems such as depression [23] and emotional problems
[24]. However, other studies have found no longitudinal
associations between emotional problems and childhood
obesity [25, 26].
Psychological health and health-related quality of life

have been much less studied in relation to obesity than
lifestyle factors [27, 28], although they may have funda-
mental importance in the etiology or/and consequences
of obesity. Good health-related quality of life, defined as
a state of psychological wellness that is free from depres-
sion and behavioral or emotional problems, [27] could
be protective of future overweight or may be a conse-
quence of current weight status. Similarly, psychological
health or well-being, which describes individuals’positive
emotions or satisfaction with life, may also be a cause or
consequence of overweight [29]. Two instruments that
can be used to measure psychosocial health include the
KINDL® and the Strengths and Difficulties Question-
naire. These two instruments capture different aspects
of well-being and are only partially redundant. It is po-
tentially important for prevention as well as treatment of

obesity to better understand temporal relationships with
different indicators of psychosocial health.
Socioeconomic conditions are well-known determi-

nants of both obesity and psychosocial health in early
life [30]. Low-income children are also more prone to
exhibit psychological and behavioral problems as a result
of exposure to psychological stressors [28]. Thus, the
dual aim of this study is to investigate the chronology of
associations between overweight and psychosocial health
indicators, and the extent to which these associations
may be explained by parental education, a proxy for
socioeconomic position.

Methods
Participants from the Identification and prevention of
Dietary and lifestyle induced health Effects In Children
and infants Study (IDEFICS) is a prospective cohort
study with an embedded intervention, including children
from eight centers in Europe (Belgium, Cyprus, Estonia,
Germany, Hungary, Italy, Spain and Sweden). The aim
of the IDEFICS study was to assess the health status of
European children with special focus on overweight and
related co-morbidities. From September 2007 to June
2008, 16,228 children aged 2 to <10 years old underwent
baseline examinations, followed by a setting-based
community-oriented intervention with key health mes-
sages about diet, physical activity, sleep, and spending
time together as a family. From September 2009 to
March 2010, the majority of these children participated
in a 2-year follow-up examination.

Data collection
The details of the study design and instruments can be
found in Ahrens et al. [31]. In brief, during baseline,
children were recruited via schools and kindergartens.
According to a standardized study protocol, parents
reported socio-demographic, behavioral, medical, nutri-
tional, family life and other lifestyle information, which
was complemented by physical examinations of the chil-
dren including anthropometry, blood pressure, and a
number of other biological measures. As attrition is
common in longitudinal studies, a detailed analysis of
participants lost between baseline and 2-year follow-up
was conducted [32]. Children attending the baseline
examination who had a migrant background, lower par-
ental education, poorer well-being, and overweight were
more likely to not participate in follow-up examina-
tions [32]. Descriptive statistics have been published
for the entire cohort, including psychosocial health
and anthropometry (for further details refer to [33]).
The present study includes 7,831 children with an-
thropometric and psychosocial well-being measure-
ments at both time points.
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Psychosocial health measures
Psychosocial health was assessed by two instruments,
both at baseline and 2-year follow-up. Health-related
quality of life was assessed with the KINDL® question-
naire and well-being was assessed with the Strengths
and Difficulties Questionnaire.

Health-related quality of life
KINDL® was originally designed for measuring health-
related quality of life in children and adolescents with
disabilities and later validated for healthy populations
[34]. The instrument was tested in 13 European coun-
tries for cross-cultural validity [35]. The IDEFICS study
included a version that was developed for parental re-
sponse on behalf of children and adolescents between 7
and 17 years of age. Parents/guardians reported on their
children’s emotional well-being, self-esteem, parent rela-
tions and their social contacts. Each of these dimensions
consists of four items. Using self-esteem as one example,
the statements include: During the last week my child…
(1) had fun and laughed a lot, (2) didn’t feel much like
doing anything, (3) felt alone, and (4) felt scared or
unsure of itself [34]. The answer categories ranged from
0 ‘not at all’ to 3 ‘often or always’. For calculating health-
related quality of life, items were reversed where ne-
cessary, e.g., items (2), (3) and (4) in the self-esteem
dimension; we then calculated the sum-scores for
each dimension and a total composite score with potential
values ranging from 0 to 48 – such that high values indi-
cate a better health-related quality of life. For investigating
the association with overweight including obesity, we
dichotomized the composite score which ranged from
15–48 in our cohort by subdividing the composite score
into four quintiles and assigning only those in the lowest
quintile to poor health-related quality of life.

Well-being
The well-being indicator used here is based on the
Goodman et al. Strengths and Difficulties Questionnaire,
which has been widely used in epidemiological studies
to assess emotional and behavioral difficulties in children
aged 4 to 16 years [36]. The IDEFICS study used the
informant-rated version in which parents filled in the
questionnaire on the child’s behalf. The Strengths and
Difficulties Questionnaire score includes three dimen-
sions: emotional symptoms, conduct problems and peer
problems with 5, 3 and 5 items respectively from the 5
dimension scale. Parents responded to a series of state-
ments with answer categories from 0 ‘not true’ to 2 ‘cer-
tainly true’. The total score ranges from 0 to 30 where a
high value indicates more difficulties or life struggles. In
accordance with Goodman et al. the composite score
was divided into three categories: 0 – 11.25 ‘inconspicu-
ous’, >11.25 – 14.25 ‘borderline’ and >14.25 ‘abnormal’.

In this analysis we created a dichotomized variable
consisting of inconspicuous, or no detectable poor well-
being, versus poor well-being, which includes both
borderline and abnormal categories.

Anthropometric measurements
Weight was measured using an electronic scale (BC 420
SMA; Tanita Europe GmbH) to the nearest 0.1 kg in
light underclothing. Height was measured to the nearest
0.1 cm using a stadiometer (Seca 225). BMI was calcu-
lated and converted to BMI-z-scores according to IOTF
2012 criteria [37]. In this study, children were catego-
rized as either non-overweight (including normal weight
and underweight) or overweight (referring to overweight
including obesity).

Covariates
Date of birth reported by parents was used to calculate
the child’s exact age at baseline examination. Children
were further classified as pre-school age (2 years old to
<6 years old) or school age (6 years old to <10 years
old). Socioeconomic position of the family was deter-
mined by a proxy measure using the highest educational
level achieved in the household, classified according to
the International Standard Classification of Education
(ISCED) [36]. The original levels were defined as low
(levels 1 and 2; ≤9 years of education), low-medium
(level 3), medium (level 4) and high (levels 5 and 6). We
further dichotomized those with high education (levels 5
and 6; ≥2 years of education after high school) and those
without (levels 1–4) for analyses, hereafter referred to as
lower and higher ISCED.

Statistical analysis
Descriptive statistics are given for the prevalence of all
three indicators of poor health: overweight, poor health-
related quality of life and poor well-being at baseline and
at follow-up. Background characteristics including age,
sex, parental education, and country by each health indi-
cator are shown by prevalence and row percentages and
compared using chi-square tests.
Associations between weight status and both dichoto-

mized indicators of poor psychosocial health were ana-
lyzed using chi-square tests, and mixed effects logistic
regressions adjusted for age, sex, and ISCED as fixed ef-
fects, and survey country as random effects. In separate
models we tested for potential effect modification by
country, age, and child’s sex, as well as interactions
between poor health-related quality of life and poor
well-being, by including product terms in the models.
To further examine how poor psychosocial health at base-
line predicted incident overweight at follow-up we per-
formed mixed effects logistic regression of overweight
status at follow-up as a function of poor psychosocial
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health (poor health-related quality of life or poor well-
being) at baseline in the subsample of children without
overweight at baseline (Table 3a, model 1a and 1b). Con-
versely, we calculated whether overweight at baseline pre-
dicted incident poor psychosocial health in children
without poor psychosocial health at baseline (Table 3a,
model 2 and 3). We also investigated whether absence of
poor psychosocial health predicted recovery from over-
weight in the subsample of overweight children at baseline
(Table 3b, model 1a and 1b), or whether no overweight at
baseline predicted recovery from poor psychosocial health
in the subsample of children with poor psychosocial
health at baseline (Table 3b, model 2 and 3). In our ana-
lyses, we also adjusted for the variable describing whether
each child was in the intervention or control community.
Odd ratios (OR) with 95 % confidence intervals (CI) are

reported for logistic regression analyses. All statistical tests
were two-sided, and results with p-values < 0.05 were

considered as statistically significant without adjustment
for multiple comparisons.
Statistical analyses were conducted with STATA IC

version 11.2 (StataCorp College Station, Texas 77845
USA).

Results
Participant characteristics including presence of over-
weight, poor health-related quality of life and poor well-
being at baseline and 2-year follow-up are shown in
Table 1. Girls and boys were similarly represented in the
sample. At baseline, 1419 out of 7831 children (18 %)
were overweight. School children were more likely than
pre-schoolers to be overweight. Prevalence of overweight
at baseline varied by survey country; overweight was
lowest among children in Belgium (6.1) and the highest
among children in Italy (42.5 %). The prevalence of over-
weight as well as poor psychosocial health was lower in

Table 1 Descriptive characteristics in analytic sample (n = 7,831 measured at baseline, 2007/08 and 2 year follow-up, 2009/10), in subjects
with poor health outcome (overweight including obesity (OWOB), poor well-being (PWB), and poor health related quality of life (PHRQL)

Poor health outcome at two time points

OWOB, n (row %) PWB, n (row %) PHRQOL, n (row %)

Year 2007/2008
(n = 1,419)

2009/2010
(n = 1,790)

2007/2008
(n = 616)

2009/2010
(n = 586)

2007/2008
(n = 2,380)

2009/2010
(n = 2,436)

Background variable

Sex

Boys 661 (16.7) 873 (22.0) 370 (9.3) 342 (8.6) 1,259 (31.8) 1,291 (32.6)

Girls 758 (19.6) 917 (23.7) 246 (6.4) 244 (6.3) 1,121 (29.0) 1,145 (29.6)

Age

Pre-school 2- < 6 years 430 (12.3) 609 (17.4) 262 (7.5) 218 (6.2) 874 (25.0) 879 (25.1)

School age 6- < 10 years 989 (22.8) 1,181 (27.2) 354 (8.2) 368 (8.5) 1,506 (34.7) 1,557 (35.9)

Parental education (ISCED)

Level 1 167 (37.8) 183 (44.7) 62 (15.2) 60 (14.7) 173 (39.1) 148 (36.2)

Level 2 569 (21.4) 701 (27.3) 228 (8.9) 207 (8.1) 883 (33.2) 838 (32.6)

Level 3 208 (15.5) 283 (20.6) 110 (8.0) 110 (8.0) 373 (27.8) 438 (31.8)

Level 4 460 (13.9) 594 (17.6) 197 (5.8) 198 (5.9) 918 (27.6) 975 (28.8)

Country

Belgium 59 (6.1) 95 (9.8) 79 (8.2) 100 (10.3) 205 (21.2) 236 (24.4)

Cyprus 197 (25.1) 250 (31.9) 84 (10.7) 71 (9.0) 364 (46.4) 333 (42.4)

Estonia 158 (14.3) 186 (16.9) 79 (7.2) 89 (8.1) 270 (24.5) 356 (32.3)

Germany 103 (13.2) 125 (16.1) 73 (9.4) 72 (9.3) 191 (24.6) 166 (21.3)

Hungary 115 (13.0) 174 (19.7) 69 (7.8) 59 (6.7) 457 (51.8) 373 (42.2)

Italy 471 (42.5) 567 (51.1) 112 (10.1) 90 (8.1) 431 (38.9) 408 (36.8)

Spain 192 (19.3) 249 (25.0) 94 (9.5) 75 (7.5) 259 (26.0) 360 (36.2)

Sweden 124 (10.3) 144 (11.9) 26 (2.5) 30 (2.5) 203 (16.8) 204 (16.9)

Footnote: Overweight including obesity (OWOB), defined according to Cole 2012 and poor health related quality of life (PHRQOL) measured by KINDL® and poor
well-being (PWB) measured by Strengths and Difficulties Questionnaire. Statistical testing included χ2-test of differences in the prevalence of a poor health
outcome (OWOB, PHRQOL, PWB, at baseline and 2 year follow-up) between categories of each of the 4 background variables (sex, pre-school v. school age,
parental education and country). All other associations were statistically significant, except for: sex and prevalent OWOB 2009/2010, p = 0.07 and pre-school versus
school age and PWB 2007/2008, p = 0.27
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children whose parents had higher levels of education
(p < 0.009 for all three associations) at baseline. There
was no difference between intervention and control
regions with regards to prevalence of overweight at
follow-up.
In Table 2 we show cross-sectional and prospective as-

sociations between overweight and both dichotomized
indicators of poor psychosocial health (poor health-
related quality of life and poor well-being) in the whole
sample. Regarding poor health-related quality of life,
none of the cross-sectional or longitudinal associations
with overweight was statistically significant. In contrast,
poor well-being at baseline predicted overweight at
follow-up (OR = 1.22; 95 % CI:1.00–1.48), and poor well-
being and overweight were cross-sectionally associated
at follow-up (OR = 1.26; 95 % CI:1.03–1.54). Overweight
at baseline was not statistically significantly associated
with poor well-being at baseline, nor at follow-up.
From baseline to follow-up, a relatively small propor-

tion of children changed from good to poor health sta-
tus, with 570 (8.9) moving into the overweight category,
735 (12.9) changing from good to poor well-being, and
347 (4.8 %) who initially had good health-related quality
of life changing to poor health-related quality of life.
To estimate the direct predictive effect of a health in-

dicator at baseline on another health indicator at follow-
up, we calculated incidence odds ratios of a particular
poor health outcome at follow-up in subsamples of
children without that poor health outcome at baseline
(Table 3a). In a second set of analyses, we calculated
odds ratios of recovery from poor health in subsamples
of children with poor health at baseline (Table 3b).
In Table 3 we present incidence of poor health (part A)

and recovery from poor health (part B). In the adjusted
models, poor health-related quality of life at baseline did
not predict incidence of overweight at follow-up whereas
overweight at baseline did predict poor health-related
quality of life at follow-up, (OR = 1.23; 95 % CI:1.03–1.48).
Poor well-being at baseline was predictive of over-
weight at follow-up (OR = 1.39; 95 % CI:1.03–1.86),
whereas overweight at baseline did not predict poor

well-being at follow-up (see Fig. 1). Examining the
joint effects of poor health-related quality of life and
poor well-being, we found that children with both
poor health-related quality of life and poor well-being
at baseline were most likely to become overweight at
follow-up (OR = 1.68; 95 % CI:1.16–2.42), but the
interaction between poor health-related quality of life
and poor well-being was not statistically significant.
Absence of poor health (no poor well-being, good
health-related quality of life, or no overweight) did
not predict recovery from poor health at follow-up in
those with poor health at baseline. The results of the
incidence analysis are summarized in Fig. 1.

Discussion
This study found that children with poor well-being
were more likely to become overweight 2 years later,
whereas children with overweight at baseline were more
likely to develop poor health-related quality of life.
These associations could not be explained by education,
a proxy for socioeconomic position. Further, among chil-
dren with poor health-related quality of life, the associ-
ation between poor well-being and overweight two years
later was even stronger compared to those with good
health-related quality of life, although the interaction be-
tween our two measures of psychosocial health predict-
ing overweight was not statistically significant.
Our study is unique in that we were able to examine

bidirectional associations between overweight and two
measures of psychosocial health in a pan-European sam-
ple followed longitudinally. Although we were able to
observe some longitudinal associations over the 2-year
period, it will be of interest to re-examine these findings
in the longer-term follow-up study that is ongoing. We
employed the same measures at both time points and
were therefore able to assess cross-sectional and longitu-
dinal associations, including both prevalence and inci-
dence of overweight and poor psychosocial health.
However the study is not without limitations, including
possible weaknesses in the proxy-reported indicators of
psychosocial health used here. Further, the instruments

Table 2 Cross-sectional and longitudinal associations between overweight including obesity (OWOB, and two dichotomized
indicators of psychosocial health, poor health related quality of life (PHRQOL), and poor well-being (PWB), in the entire sample of
children (n = 7,831) with measures at baseline (2007/08) and at follow-up (2009/10)

PHRQOL PWB

Study year 2007/08 2009/10 2007/08 2009/10

OR (95 % CI)a OR (95 % CI)a OR (95 % CI)a OR (95 % CI)a

OWOB at baseline (2007/08) 1.03 (0.90, 1.17) 1.10 (0.96, 1.25) 1.18 (0.95, 1.46) 1.04 (0.83, 1.30)

OWOB at follow-up (2009/10) 1.00 (0.89, 1.14) 1.07 (0.95, 1.21) 1.22 (1.00, 1.48) 1.26 (1.03, 1.54)

Footnotes: OR (95 % CI): odds ratio (95 % confidence interval)
Overweight including obesity (OWOB), defined according to Cole 2012 and poor health related quality of life (PHRQOL) measured by KINDL® and poor well-being
(PWB) measured by Strengths and Difficulties Questionnaire
alogistic regression of weight status on indicators of psychosocial health, adjusted for age, sex, parental education, intervention and country
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were designed for children slightly older than some of
the youngest children in our cohort and we examined
three of the five dimensions in the original Strengths
and Difficulties Questionnaire which has not been
validated. Also, our measurements are dichotomized for

bidirectional analyses and it is possible that stronger
associations may have been detected using continuous
variables. Finally, it is acknowledged that self-selection
may have occurred in the initial 2 years of the study, such
that participants with overweight and/or low psychosocial

Table 3 Bidirectional associations between overweight including obesity (OWOB) and two dichotomized indicators of psychosocial
health, poor health related quality of life (PHRQOL) and poor well-being (PWB)

A: Incidence of poor health

Modela Predictor at baseline Subsample Outcome
OR (95 % CI)

P-value

No OWOB at baseline (n = 6,412) OWOB at follow-up

1a PHRQOL 0.95 (0.78, 1.15) 0.58

1b PWB 1.39 (1.03, 1.86) 0.03

1cb PWB without PHRQOL 1.02 (0.56, 1.86) 0.95

PWB with PHRQOL 1.68 (1.16, 2.42) 0.006

PWB × PHRQOL 1.63 (0.81, 3.29) 0.17

No PHRQOL at baseline (n = 5,451) PHRQOL at follow-up

2 OWOB 1.23 (1.03, 1.48) 0.02

No PWB at baseline (n =7,213) PWB at follow-up

3 OWOB 1.05 (0.79, 1.41) 0.74

B: Recovery from poor health

OWOB at baseline (n = 1,397) No OWOB at follow-up

1a Good health related quality of life 0.87 (0.61, 1.24) 0.44

1b Good well-being 1.38 (0.84, 2.27) 0.21

PHRQOL at baseline (n = 2,343) No PHRQOL at follow-up

2 No OWOB 1.04 (0.84, 1.30) 0.70

PWB at baseline (n =597) No PWB at follow-up

3 No OWOB 1.33 (0.87, 2.02) 0.19

The top part of the table refers to the incidence of poor health in the subsample of children without symptoms at baseline (A). The bottom part of the table
considers the recovery from poor health in the subsample of children with corresponding symptoms at baseline (B)
Footnotes: OR (95 % CI): odds ratio (95 % confidence interval)
Overweight including obesity (OWOB), defined according to Cole 2012 and poor health related quality of life (PHRQOL) measured by KINDL® and poor well-being
(PWB) measured by Strengths and Difficulties Questionnaire
aLogistic regression adjusted for age, sex, parental education, intervention, and country
bModel 1c investigates the interaction between PWB and PHRQOL at baseline with respect to OWOB at follow-up in children without overweight at baseline

Odds ratios (OR) for incident BMI  status defined as overweight including obesity (OWOB) according to Cole 2012 and two dichotomized 

indicators of psychosocial health, poor health related quality of life (PHRQOL) measured by KINDL® and poor well-being (PWB) measured by 

Strengths and Difficulties Questionnaire and 95% confidence intervals (95% CI). Baseline refers to year 2007/2008 and follow-up to 2009/2010.

Footnote: *significant association (p < 0.05)

PWB | no OWOB

PHRQOL | no OWOB

OWOB

OWOB | no PWB

OWOB | no PHRQOL

PWB

PHRQOL

Baseline Follow-up

OR = 1.39 (1.03, 1.86)*

OR = 0.95 (0.78, 1.15)

OR = 1.05 (0.79, 1.41)

OR = 1.23 (1.03, 1.48)*

Fig. 1 Odds ratios (OR) for incident BMI status defined as overweight including obesity (OWOB) according to Cole 2012 and two dichotomized
indicators of psychosocial health, poor health related quality of life (PHRQOL) measured by KINDL® and poor well-being (PWB) measured by
Strengths and Difficulties Questionnaire and 95 % confidence intervals (95 % CI). Baseline refers to year 2007/2008 and follow-up to 2009/2010
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health may have been less likely to attend both examina-
tions and if they did participate at baseline, might have ex-
cess risk of being lost to follow-up.
Our findings can be compared and contrasted with a

study of the chronology of overweight and health-related
quality of life conducted with 3,898 Australian children
participating in the Longitudinal Study of Australian
Children (LSAC), assessed at four time points between
ages 4 and 11 years [38]. In contrast to our study, the
LSAC assessed health-related quality of life using the
pediatric quality of life inventory (PedsQL) rather than
the KINDL®. Further, the LSAC examined a longer-term
cumulative burden of poor health-related quality of life
and overweight based on multiple examinations. How-
ever, our results can be compared in some regards. Find-
ings from LSAC indicated that poor psychosocial health
was associated with an increased risk of overweight by
age 6–7 years with an odds ratio of 1.32. Similarly, we
found an association between poor well-being and over-
weight over a 2-year period in our cohort aged 2–9 years
at baseline with a similar odds ratio of 1.39. Though our
measurement instruments differ, the LSAC study re-
ported a strong relationship between poor social func-
tioning and overweight. This dimension of the PedsQL
includes five items (1. getting along with other children,
2. other kids not wanting to be his or her friend, 3. get-
ting teased by other children, 4. not able to do things
that other children his or her age can do, and 5. keeping
up when playing with other children) which is most
comparable to our measure of well-being based on the
Strengths and Difficulties Questionnaire [34]. This is in
support of our finding that poor well-being was associ-
ated with overweight 2-years later, although our time
horizon and measures of well-being differ. The LSAC
group further reported that overweight predicted poor
psychosocial health most strongly for subscales reflecting
social and emotional functioning [39]. This is similar to
our finding that overweight at baseline was associated
with poor health-related quality of life at 2-year follow
up. The KINDL® instrument includes both emotional
and friend relationship dimensions which may be com-
parable to the measures employed in the LSAC study for
emotional and social well-being. In a subsequent study
including 3197 children from the LSAC group of chil-
dren 4–11 years of age, the Strengths and Difficulties
Questionnaire was also used [40]. Here, the LSAC group
reported that more cases of overweight predicted higher
total difficulty scores using the same Strengths and Diffi-
culties Questionnaire as used in our study. However, the
LSAC group finding is in contrast with our finding that
poor well-being at baseline was predictive of overweight
at follow-up but overweight at baseline did not predict
poor well-being at follow-up. The difference in our find-
ings could be due to the fact that we considered only

three of the five dimensions included in the Strengths
and Difficulties Questionnaire.
Another study of changes in BMI and health related

quality of life from childhood to adolescence collected
data in children at three points in time: 1997 to 2000
and 2005 as part of the Health of Young Victorians lon-
gitudinal cohort study [41]. This study also used the
PedsQL and calculated BMI z-scores from measured
height and weight [41]. Williams et al. reported cross-
sectional, inverse associations between lower health-
related quality of life and higher BMI categories but did
not find convincing evidence for causality in either dir-
ection [41]. However, the parent-reported total PedsQL
score predicted high subsequent BMI, which is similar
to our finding that poor well-being was associated with
overweight 2 years later.
In a study of young people followed for 10 years in

South Australia, health-related quality of life was
lower among those in overweight and obese com-
pared to normal weight participants. This study used
two questionnaires; the Short-Form Health Survey
(SF-36) and another quality of life instrument [11].
Although this study recruited older participants and
used different indicators of well-being from our study,
their finding that poor well-being in teens and young
adults was predictive of overweight is in line our find-
ings in younger children. Further, this study examined
major depression and reported that those with an un-
healthy BMI (underweight, overweight and obese) com-
pared to a normal BMI suffered more often from major
depression [11], which may indicate that those with co-
morbid overweight and poor psychosocial health early
in life are at increased risk for major depression in the
future. Although we were unable to measure this in
IDEFICS our observed associations between overweight
and psychosocial health mightbecome stronger as our
cohort approaches adulthood.
In a 2008 review of 24 studies examining the relation-

ship between obesity and depression, the authors
concluded that there was a weak level of evidence
supporting the hypothesis that overweight increases the
incidence of depression [10]. Though we have studied
children rather than adults and psychosocial well-being
rather than clinical depression, our findings add to the
sparse literature that attempts to examine causality be-
tween overweight and measures of psychosocial health.
Again not considering directionality as we have, Blane
combined data from over 33,000 individuals and con-
cluded that depressed compared with non-depressed
people are significantly more likely to be obese at
follow-up [13]. However, in contrast to our cohort,
most were adults and the youngest participants (9 years
old) were the same age as our oldest participants. Our
findings add to what little is known by investigating
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directionality within a younger cohort. A number of re-
views have reported an association between overweight
and various measures of psychosocial/mental health,
including major depression, in children [3–6, 27, 28]
but few have examined the bidirectional chronology
of the relationship between overweight and psycho-
social health in children.
Our finding that poor well-being increased the risk for

overweight and that overweight increased the risk for
poor health-related quality of life may reflect the
complex relationship between psychosocial health and
overweight. Parents of children who experienced early
overweight were more likely to report poor health-
related quality of life in their children 2 years later. Par-
ental reports of poor well-being significantly predicted
overweight 2 years later. Thus, it may be that children
with these problems are more likely to develop over-
weight and then once a child is overweight he/she is
more likely to have poor health-related quality of life.
Further, since we found that in those children with poor
scores for both indicators of well-being at baseline were
the most likely to become overweight at the second
measurement, it seems particularly important to identify
children with poor psychosocial health early in life.
Research with older youth and adults indicates that the
comorbidities of poor psychosocial health and over-
weight place a person at increased risk for major
depression. This suggests a strong need for multi-
disciplinary interventions that are aimed not just at
obesity prevention but also aimed at bolstering psy-
chosocial health. Further, it may be equally important
to utilize early screening for psychosocial health and
overweight as a complement to what is often con-
ducted in school-based settings; for example, dental,
hearing and vision exams.
The present results may have important implications

for future public health efforts. For example, identifying
young children who may be suffering from poor well-
being could allow for interventions aimed at primary
prevention of overweight and secondary prevention of
poor psychosocial health. Russell-Mayhew proposed a
detailed model of the potential mechanisms acting be-
tween childhood overweight and quality of life, which
may be useful in planning future interventions and re-
search [27]. While we have investigated just two of the
factors proposed in this model, emotional well-being and
self-esteem as components of the KINDL® questionnaire,
our findings support the existence of a bidirectional rela-
tionship between overweight and psychosocial well-being.
Future research should seek to understand critical devel-
opmental periods in childhood as well as optimal methods
for preventing both conditions of overweight and poor
psychosocial well-being at an early age. Our research pro-
vides evidence that it is important to begin at a young age.

Conclusion
In a large pan-European sample we have shown evidence
for a complex bidirectional relationship between over-
weight and psychosocial well-being that is dependent on
the instrument used. Poor well-being measured by the
Strengths and Difficulties Questionnaire was associated
with an increased risk for overweight 2 years later,
whereas children who were overweight at the start were
more likely to have developed poor health-related quality
of life measured by KINDL® at 2-year follow-up. Studies
with comparable measures of psychosocial health and
designs that allow for bidirectional analyses are needed
in order to better understand the mechanisms for rela-
tionships between overweight and comorbidities such as
poor psychosocial health.
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