
OR I G I N A L R E S E A R CH AR T I C L E

Socioeconomic inequalities in children's health-related
quality of life according to weight status

Diogo Costa1 | Marina Cunha2 | Cláudia Ferreira2 | Augusta Gama1,3 |

Aristides M. Machado-Rodrigues1,4 | Vítor Rosado-Marques1,5 |

Larissa L. Mendes6 | Helena Nogueira1,7 | Milene Pessoa6 |

Maria-Raquel G. Silva1,8 | Gustavo Velasquez-Melendez9 | Cristina Padez1

1Research Centre for Anthropology and
Health, Department of Life Sciences,
University of Coimbra, Coimbra, Portugal
2CINEICC - Center for Research in
Neuropsychology and Cognitive and
Behavioral Intervention, Faculty of
Psychology and Educational Sciences,
University of Coimbra, Coimbra, Portugal
3Department of Animal Biology, Faculty
of Sciences of the University of Lisbon,
Lisbon, Portugal
4High School of Education, Polytechnic
Institute of Viseu, Viseu, Portugal
5Faculdade de Motricidade Humana,
Universidade de Lisboa, Lisbon, Portugal
6Department of Nutrition, Federal
University of Minas Gerais, Belo
Horizonte, Brazil
7Department of Geography and Tourism,
University of Coimbra, Coimbra, Portugal
8Faculty of Health Sciences, University
Fernando Pessoa, Porto, Portugal
9Departamento de Enfermagem Materno-
Infantil e Saúde Pública, Escola de
Enfermagem, Universidade Federal de
Minas Gerais, Belo Horizonte, Brazil

Correspondence
Diogo Costa, Research Centre for
Anthropology and Health, Department of
Life Sciences, University of Coimbra,
Calçada Martim de Freitas, Edifício S~ao
Bento, 3000-456 Coimbra, Portugal.
Email: diogo.costa@uc.pt

Funding information
Fundaç~ao para a Ciência e a Tecnologia,
Grant/Award Number: PTDC/DTP-
SAP/1520/2014

Abstract

Objectives: This study explores the association between socioeconomic posi-

tion (SEP) and health-related quality of life (HRQoL) among Portuguese chil-

dren according to their weight status.

Methods: A total of 1215 primary school-aged children (mean age 8.78 years)

from three Portuguese districts (Lisbon, Porto, Coimbra) were assessed during

2016/2017. Father and mother's education (low, medium, high) and work sta-

tus (employed, unemployed/retired) were used as SEP indicators. Self-reported

HRQoL was assessed with the KIDSCREEN-27. Height and weight were objec-

tively measured and body mass index categorized in normal, overweight or

obese. Age, sex, and district-adjusted linear regression models were fitted to

estimate associations between SEP indicators and HRQoL dimensions,

according to weight status.

Results: We found that 24.9% of children were categorized as having over-

weight/obesity. The mean scores of the Physical Well-Being, and School Envi-

ronment dimensions of HRQoL were lower among children classified with

overweight/obesity compared to children with normal weight (57.21 vs 54.11,

P < .001 and 57.85 vs 56.04, P = .010, respectively). Father's education was sig-

nificantly associated with all HRQoL dimensions in children with a normal

weight, but the same was not observed among children presenting overweight/

obesity. An increase in the level of maternal education was also significantly

associated with all HRQoL dimensions among children classified with a nor-

mal weight, and only for the School Environment dimension among children

classified with overweight/obesity.

Conclusions: These results suggest the presence of socioeconomic inequalities

in self-reported HRQoL from early age, particularly among children with nor-

mal weight.
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1 | INTRODUCTION

Taking into consideration a holistic model of the human
being (Ventegodt, Merrick, & Andersen, 2003), quality of
life (and health-related quality of life [HRQoL], more
specifically), has been defined by the World Health Orga-
nization (WHO) as a complex, multidimensional concept
that incorporates individuals subjective evaluation of
their position in life, regarding their expectations and
concerns, and encompasses their physical and psycholog-
ical health, independence, social relations, beliefs and
relationship with the environment (Department of Mental
Health - World Health Organization, 1999). The assess-
ment of HRQoL, as a relevant patient-reported outcome,
allows to monitor the relative effectiveness of interven-
tions that aim to enhance life conditions. Furthermore,
HRQoL assessment has been facilitated through the
development of standardized and reliable tools, that are
also applicable to children (Ravens-Sieberer et al., 2008).

Similar to several health outcomes, HRQoL follows a
socioeconomic gradient, with disadvantaged groups (ie, in
lower, compared to higher, socioeconomic position [SEP])
presenting poorer reports (Rajmil, Herdman, Ravens-
Sieberer, Erhart, & Alonso, 2014). These inequalities might
bemore serious in places struck bymacroeconomic financial
crisis (Clause-Verdreau, Audureau, Leplege, & Coste, 2019;
Mechili, Kalokairinou, Kaitelidou, & Diomidous, 2015),
which was the case of Portugal, although limited evidence
exists documenting the consequences of the economic
crisis to this country's population health (Legido-Quigley
et al., 2016). A review of studies published during 2012 to
2017, showed that socioeconomic inequalities in health
either increased or remained stable from precrisis to post-
crisis years in Europe (Heggebo, Toge, Dahl, & Berg, 2018).
The detrimental effects to the social and health conditions of
the population resulting from a socioeconomic crisis (and
the subsequent adopted austerity policies) might be more
strongly felt by the lower socioeconomic groups, who have
fewer resources to deal with their (already) poor health
condition.

Besides, even after the worst years of the economic
crisis in Portugal, 24% of children were still at risk of pov-
erty in 2018 (Eurostat, 2019). This suggests that a large
proportion of children may not have sufficient conditions
to achieve a balanced physical and mental health
development.

Childhood obesity is currently a major public health
concern, associated with a range of chronic conditions
(Kumar & Kelly, 2017). The problem varies widely across
regions: prevalence estimates of obesity in children and
adolescents (aged 5-19 years) in Europe for 2016 were
11.3% for girls in Malta and 16.7% for boys in Greece, rep-
resenting the highest estimates, while the lowest were

found for girls and boys in Moldava, 3.2% and 5.0%,
respectively (Abarca-Gómez et al., 2017). In Portugal,
28.8% of children aged 6 to 8 years were estimated to
have overweight/obesity (and 8.9% obesity only) (Rito,
Wijnhoven, Rutter et al., 2012) placing the country
among the five European countries with the highest prev-
alence (Wijnhoven, van Raaij, Spinelli et al., 2014). In
high-income or industrialized populations, obesity tends
to be more frequent among those classified with a low
SEP, while in low and middle-income countries, the
highest wealth and education groups (high SEP) still
have the highest prevalence of overweight and obesity, as
demonstrated in a study using data from 39 countries
(Jones-Smith, Gordon-Larsen, Siddiqi, & Popkin, 2012).
There is, thus, an influence of macroeconomic character-
istics on individually measured overweight and obesity
(Wells, 2012), that must also be accounted for, especially
in places where the overall economic situation suffered
significant changes following, for example, a global eco-
nomic crisis.

The mechanisms relating inequality to childhood
obesity and overweight are still not fully understood
(Shrewsbury & Wardle, 2008; Ulijaszek et al., 2016). Most
evidence comes from studies conducted with adult sam-
ples and considers the different levels of determinants that
may influence the relation between SEP and overweight/
obesity, better understood through a socioecological model
framework (Pereira, Padez, & Nogueira, 2019). At the
microlevel, studies have shown an influence of maternal
nutrition, starting before and during pregnancy, and
influencing child health outcomes several years later
(Litvak, Parekh, & Deierlein, 2020). Such epigenetic effects
are still poorly understood in terms of their underlying
mechanisms of influence, but might be mediated by proxi-
mal determinants (eg, diet) or more distal factors (eg, envi-
ronmental stress or chronic poverty) (Ulijaszek
et al., 2016). Interpersonal and area level socioeconomic
inequalities have also been associated with childhood obe-
sity. The concept of “obesogenic” environment has been
the focus of several studies, showing how structural factors
may predispose individuals to overweight and obesity,
essentially by encouraging high caloric food consumption
(and more affordable, particular for low SEP groups), and
discouraging physical activity (Guthman, 2013). However,
several studies testing such “obesogenic” environment
have produced inconclusive findings and the ecologic
methodological approaches often taken by these studies,
do not allow to rule out the possibility of reverse causation
(Guthman, 2013).

Childhood obesity has also a detrimental impact on
HRQoL (Jalali-Farahani, Shojaei, Parvin, & Amiri, 2018;
Mollerup et al., 2017) as measured in both clinical
(Manion & Velsor-Friedrich, 2017; Wille, Bullinger, Holl
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et al., 2010) and population-based samples (Halasi, Lepes,
Dordic et al., 2018; Ottova, Erhart, Rajmil, Dettenborn-
Betz, & Ravens-Sieberer, 2012). HRQoL of school-aged
children and adolescents is impaired in children with
overweight/obesity compared to children with a normal
weight (Costarelli, Koretsi, & Georgitsogianni, 2013;
Halasi et al., 2018; Ottova et al., 2012). Furthermore, obe-
sity in childhood or adolescence is considered a determi-
nant of obesity in adulthood. It has also been shown that
female children with obesity are more likely to develop
depression, which persists into adulthood (Sutaria,
Devakumar, Yasuda, Das, & Saxena, 2019). One explana-
tion for the association between childhood obesity and
depression lies in the fact that being classified as over-
weight or obese during this period represents an
increased risk for being victim of teasing and bullying, as
demonstrated by a previous meta-analysis (van Geel,
Vedder, & Tanilon, 2014). As with depression, the nega-
tive impact of childhood obesity on HRQoL is likely to
extend into adulthood.

HRQoL of school-aged children has been measured in
the scope of multicenter and national population-based
studies (Barriuso-Lapresa, Hernando-Arizaleta, &
Rajmil, 2012; Ravens-Sieberer et al., 2008). However, lit-
tle is known about existing socioeconomic inequalities in
the HRQoL reports of children with a normal weight and
children with overweight or obesity. Such associations
have not been described after a period of economic crisis
as the one impacting Portugal during 2008 to 2013
(Heggebo et al., 2018). Thus, the aim of the present study
was to assess the association between SEP and HRQoL of
Portuguese children according to their weight status.

2 | METHODS

2.1 | Participants and procedures

The present study is part of the “Inequalities in Child-
hood Obesity: the impact of the socioeconomic crisis in
Portugal from 2009 to 2015” project. Sampling procedures
were the same as those followed in a previous project
conducted during 2009 to 2010 to assess childhood obe-
sity prevalence and determinants (Jago et al., 2012;
Machado-Rodrigues, Fernandes, Gama et al., 2018). In
brief, the sampling procedure for the 2009 to 2010 cross-
sectional study was based on a stratified random design
that accounted for the number of children by age and sex
in each district, to provide a nationally representative
survey of children aged 3 to 10 years. In each district,
schools were randomly selected and then year groups
were selected within schools, with a total of 17 509
assessed at that time.

For the current study, schools participating in the 2009
to 2010 study from Coimbra, Lisbon and Porto districts
were selected (each district covers a large geographical
area encompassing several cities). Between November
2016 and April 2017 a total of 13 787 invitations were sent
and 8472 preprimary and primary school-aged children
(age range: 3.5-11.5 years, 50.8% male), were recruited
from 118 schools of the three selected districts. Participa-
tion rates were 58% in Coimbra, 67% in Lisbon and 60% in
Porto.

2.2 | Ethical procedures

The study protocol was approved by Direç~aoGeraldo
Ensino (Portuguese Ministry of Education) and Comiss~ao
Nacional de Protecç~ao de Dados (CNPD), the Portuguese
Data Protection Authority (authorization number
745/2017).

Informed consent was obtained from children's par-
ents. Specific authorization was asked to parents of
children aged 7.5 years or older, so that children could
self-complete a specific section of the questionnaire in
the classroom that included the HRQoL measure. Chil-
dren aged 7.5 years or older were selected considering
the developmental level that would allow answering self-
reported measures.

2.3 | Measures

2.3.1 | Sociodemographics and body
mass index

The standardized questionnaire applied comprised par-
ents' sociodemographics (age, sex, education, work sta-
tus) and children health behaviors and characteristics
(physical activity, sleep, eating habits, common mental
health). Parents were asked to answer the sections per-
taining to sociodemographics, children's physical activity
and eating behaviors at home.

Children's height and weight were measured by
trained researchers at school (SECA 220 scale, SECA
200 stadiometer), body mass index (BMI) was computed
as kg/m2 and categorized according to the International
Obesity Task Force (Cole, Bellizzi, Flegal, & Dietz, 2000)
cut-offs points into normal and overweight/obesity.

2.3.2 | Health-related quality of life

HRQoL was assessed with the Portuguese (translated and
validated) version of the KIDSCREEN-27 (Gaspar &
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Matos, 2008; Ravens-Sieberer et al., 2005; Ravens-
Sieberer et al., 2007; The KIDSCREEN Group
Europe, 2006) self-reported questionnaire, administered
to children at school.

The KIDSCREEN-27 has 27 items that evaluate five
HRQoL dimensions: Physical Well-being (5-item), Psy-
chological Well-being (7-item), Autonomy and Parent
Relations (7-item), Social Support and Peers (4-item), and
School Environment (4-item). The first item asks about
the general health status (“excellent/very good/good/fair/
poor”) and the remaining items present five answering
options (“not at all/slightly/moderately/very/extremely”
or “never/seldom/quite often/very often/always”)
(Costarelli et al., 2013).

Higher scores in each KIDSCREEN-27 dimension
indicate a better HRQoL. Cronbach alphas in this sample
were .755 for the Physical Well-being dimension, .773
for the Psychological Well-being dimension, .753 for the
Autonomy and Parent Relations dimension, .846 for
the Social Support and Peers dimension, and .813 for
the School Environment dimension.

2.3.3 | Socioeconomic position

Father and mother's education and work status were
used as indicators of SEP. Father and mother's education
were categorized in three levels, according to the years of
school completed, as follows: lower (less than or equal to
9 years of school completed), medium (from 10 to
12 years of school completed), high (university degree).

Father and mother's work status were assessed with
the question: “are you currently working,” and catego-
rized as “yes” (ie, currently working), and “unemployed”
or “retired” (retired and unemployed parents were col-
lapsed in one category because of the small size of the
retired group: only three mothers and six fathers were
retired in our sample).

2.4 | Data analysis

The KIDSCREEN-27 was answered by 1619 children, but
272 were excluded for having missing values. Further
132 cases were excluded due to missing data in father or
mother's education or father or mother's work status vari-
ables, thus a total of 1215 cases were analyzed.

The KIDSCREEN-27 items were coded according to
the instrument' manual (The KIDSCREEN Group
Europe, 2006). Each HRQoL dimension was transformed
into Rasch scales and then translated into T-values, using
a specific syntax developed by the KIDSCREEN group.

Chi-square tests were used to compare proportions
and t test to compare means, of each demographic and
socioeconomic characteristics and HRQoL mean dimen-
sion scores between children presenting a normal weight
and children presenting overweight/obesity.

Linear regression models were fitted to show the rela-
tive strength of association between SEP (father and
mother's education and father and mother's work status)
and the HRQoL dimensions (considering only the
increase in each dimension per change in SEP level from
low to high), adjusting for age, sex and district. The cate-
gories “retired” and “unemployed” of the father and
mother's work status individual variables were collapsed
to be fitted in the regression models (thus, each variable
presenting two levels: employed and unemployed/retired,
since only six retired cases existed for father work status
and three for mother work status). Models were stratified
for children with normal weight and children with over-
weight/obesity.

Generalized linear regression models were fitted to
estimate mean scores (SE) for each HRQoL dimension
according to the levels of the SEP variables (ie, father and
mother's three educational levels and father and mother's
two work status levels) and stratified by BMI classes (for
children with normal weight and children with over-
weight/obesity). Models were adjusted for age, sex, and
district. Pairwise comparisons for each estimated mean
were established between the SEP variables levels and
also between children with normal weight and those with
overweight/obesity, using a Bonferroni correction. The
significance level considered was 5% (P < .05). The analy-
sis was conducted using SPSS v.24.

3 | RESULTS

Overall, 24.8% of participating children were classified as
presenting overweight or obesity (18.9% overweight only
and 5.9% obesity only), with a higher proportion of girls
presenting overweight/obesity, compared to boys, as
shown in Table 1.

Fathers of children presenting overweight/obesity
were less educated compared to fathers of children pre-
senting a weight classified as normal (35.1% vs 21.5%,
with less than 9 years of school completed, P < .001). The
same was observed regarding mother's educational level
(19.5% vs 11.8%, with less than 9 years of school com-
pleted, P < .001).

Children classified with a normal weight presented
higher mean scores than children classified with over-
weight/obesity, in the Physical Well-being dimension of
the KIDSCREEN-27 questionnaire (57.21 vs 54.11,
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P < .001), and in the School Environment dimension
(57.85 vs 56.04, P = .010).

The regression coefficients (estimating the increase in
each dimension per increase in educational level, from
low to high, and in work status, from currently working
to unemployed/retired, Table 2), show that father's edu-
cation was significantly associated with all HRQoL
dimensions in children with a normal weight, but the
same was not observed among children presenting over-
weight/obesity. An increase in the level of maternal edu-
cation was also significantly associated with all HRQoL
dimensions among children classified with a normal
weight, and only for the School Environment dimension
among children classified with overweight/obesity.

The association of father's work status with HRQoL
shows that father's retirement or unemployment (at the
time of interview) was negatively associated with
HRQoL, but a significant association in the adjusted
models was only observed for children with a normal

weight for the Autonomy and Parent Relations and the
Social Support and Peers dimensions. Mother's work sta-
tus (ie, unemployed/retired), however, showed significant
negative associations among children classified as normal
weighted for all HRQoL dimensions except Psychological
Well-being, and among children classified with over-
weight/obesity except for the Psychological Well-being
and the School Environment dimensions.

Among children classified with normal weight, a con-
sistent socioeconomic gradient was observed in the mean
scores of all HRQoL dimensions, as detailed in Table 3,
with lower mean scores for those whose father and
mother had low education levels, followed by medium
and high education levels. The differences in age-, sex-
and district-adjusted mean scores between the lowest and
the medium and higher father's education levels were
statistically significant for all HRQoL dimensions, except
for the Social Support and Peers dimension; in this case,
there was a statistically significant difference only

TABLE 1 Sociodemographic characteristics and KIDSCREEN-27 mean scores according to children body mass index (normal and

overweight/obese according to IOTF cut-offs)

Characteristics
Normal weight
(n = 913)

Overweight/obese
(n = 302) P*

Sex: n (%) Male 460 (50.4) 131 (43.4) .041

Female 453 (49.6) 171 (56.6)

Age: mean (SD) 8.78 (0.78) 8.76 (0.75) .654

District: n (%) Coimbra 506 (55.4) 154 (51.0) .120

Lisbon 294 (32.2) 97 (32.1)

Porto 113 (12.4) 51 (16.9)

Father education: n (%) Low: <9 y schooling 196 (21.5) 106 (35.1) <.001

Medium: 10-12 y of schooling 311 (34.1) 122 (40.4)

High: University degree 406 (44.5) 74 (24.5)

Mother education: n (%) Low: <9 y schooling 108 (11.8) 59 (19.5) <.001

Medium: 10-12 y of schooling 265 (29.0) 133 (44.0)

High: University degree 540 (59.1) 110 (36.4)

Father work status: n (%) Currently working 864 (94.6) 276 (91.4) .072

Unemployed 44 (4.8) 25 (8.3)

Retired 5 (0.5) 1 (0.3)

Mother work status: n (%) Currently working 827 (90.6) 261 (86.4) .123

Unemployed 84 (9.2) 40 (13.2)

Retired 2 (0.2) 1 (0.3)

KIDSCREEN-27: mean (SD) Physical Well-being 57.21 (10.98) 54.11 (10.42) <.001

Psychological Well-being 57.75 (11.42) 56.95 (11.22) .286

Autonomy and Parent Relations 52.24 (11.84) 50.89 (11.54) .079

Social Support and Peers 54.98 (10.86) 53.77 (10.62) .087

School Environment 57.85 (10.58) 56.04 (10.45) .010

Note: *P-value from chi-square test or t test.
Abbreviation: IOTF, International Obesity Task Force; SD, standard deviation.
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between the lowest and highest father's educational level
groups. Adjusted mean scores of each HRQoL dimension
according to mother's educational level, showed the same
pattern among children with a normal weight classifica-
tion. Among children classified with overweight/obesity,
however, there were no significant differences across
father and mother's educational levels, although the least
educated groups (lower than 9 years school completed)
presented lower mean scores compared to medium and
high levels.

Children presenting a normal weight, whose fathers
were employed, presented higher mean scores for all
HRQoL dimensions compared to those with fathers
unemployed/retired, but statistically significant differ-
ences in these means were noted only for the Autonomy
and Parent Relations and the Social Support and Peers
dimension. Among children classified with overweight,
there were no significant differences in the mean scores
of HRQoL dimensions according to father's work status.

Employed mothers, compared to unemployed/retired,
were associated with higher HRQoL scores, and statisti-
cally significant differences were noted for all dimensions
except Psychological Well-being among children with a
normal weight, and except for Psychological Well-being
and School Environment among children classified with
overweight/obesity.

When comparing the estimated means between chil-
dren classified with a normal weight and children classi-
fied with overweight/obesity within each category of
father's education, there was a statistically significant dif-
ference for the Physical Well-being dimension within the
medium education level group. For mother's educational
level, the adjusted mean score of the Physical Well-being
dimension differed significantly between children with a
normal weight and children with overweight/obesity
within the medium and higher educational level groups
and the Social Support & Peers dimension differed within
the higher educational level group.

This statistically significant difference (between chil-
dren classified with a normal weight vs overweight/obe-
sity) was also observed for the Physical Well-being and
for the School Environment dimensions, among children
whose father and mother were currently working.

4 | DISCUSSION

This study describes the relationship between SEP
indicators and self-reported HRQoL among Portuguese
school-aged children classified with a normal weight and
children classified as having overweight/obesity. The
results suggest the presence of a socioeconomic gradient,
particularly among children categorized as having aT
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normal weight, where a disadvantageous SEP, measured
through father and mother's educational level and cur-
rent work status, is associated with lower mean scores for
all dimensions of HRQoL, as measured by the
KIDSCREEN-27. Among children categorized as having
overweight/obesity, father and mother's low educational
level also represented lower mean scores across the
HRQoL dimensions, although nonsignificant. The Auton-
omy and Parent Relations and the Social Support and
Peers dimensions were significantly negatively related to
father unemployment among children with a normal
weight. These two HRQoL dimensions, together with the
Physical Well-being dimension, were negatively
influenced by mother unemployment in both groups of
children with a normal weight and children classified
with overweight/obesity.

This study revealed that the Physical Well-being
dimension of children HRQoL was lower in those catego-
rized as having overweight/obesity compared with those
categorized with normal weight, which is in line with
studies using clinical and community samples. The items
composing the Physical Well-being dimension, reflect the
child's general health status, if he/she has felt fit or well,
if he/she has been physically active (running, climbing,
biking), able to run well, and felt full of energy. It is thus
not surprising, that the Physical Well-being dimension
was significantly lower in children with overweight/obe-
sity considering the association between overweight and
high sedentary behavior rates and low physical activity
levels among Portuguese children (Bingham et al., 2013).

An Iranian study, using the Pediatric Quality of Life
Inventory (PedsQL) also found lower scores of HRQoL
among children with obesity compared with healthy chil-
dren (children with normal weight) and compared with
children with other chronic diseases (aged 8-12 years)
(Jalali-Farahani et al., 2018). The same was observed
among adolescents aged 13 from Kuala Lumpur, Malay-
sia (Loh, Moy, Zaharan, & Mohamed, 2015) and among
Iranian children and adolescents (aged 6-18 years)
(Hovsepian et al., 2017). In the United States, a study of
4824 children (mean age of 11.12 years) using the
PedsQL, found lower psychosocial HRQoL scores
according to higher classes of overweight, compared to
children with normal weight, and significantly lower
physical HRQoL scores among children with extreme
obesity (Wallander, Kerbawy, Toomey et al., 2013). Other
studies conducted with adolescent samples using the
PedsQL, found the same difference in the United States
(Swallen, Reither, Haas, & Meier, 2005), Australia
(Keating, Moodie, & Swinburn, 2011), and Jordan
(Al-Akour, Khader, Khassawneh, & Bawadi, 2012).

There were no significant differences in the Social
Support and Peers dimension and in the Psychological

Well-being dimension between children with normal
weight and children with overweight/obesity, which
would have been expected considering other studies. For
example, in Serbia, an assessment of 182 children (aged
7-8 years), revealed a negative impact of obesity in the
Social Support & Peers dimension of the KIDSCREEN-
27 in boys (Halasi et al., 2018). In the KIDSCREEN
Health Interview Survey study (children/adolescents
aged 8-18 years from 10 European countries), children/
adolescents with overweight had lower mean HRQoL
scores than children/adolescents with normal weight,
particularly on the Physical Well-Being and Self-
Perception dimensions (Ottova et al., 2012).We did not
find differences in the Social Support & Peers and in the
Psychological Well-being dimensions in our data, which
suggest that weight status is not associated with the fac-
tors measured through these HRQoL dimensions, in this
group of children. Our sample differs in participant's age,
since we assessed younger children that might not be yet
as affected as adolescents by psychological correlates and
social relationships with their peers. Depressive symp-
toms that may arise from a desire to change weight and
impact HRQoL (Wynne, Comiskey, & McGilloway,
2016), may not be noticeable at this age.

We found lower scores for the School Environment
dimension among children with overweight/obesity com-
pared to children with normal weight. This may suggest
that children with overweight/obesity are influenced by
the factors that concern their school performance since
this dimension is composed of items assessing if the
child has been happy at school, got on well at school,
been able to pay attention, and got along well with the
teachers.

These results emphasizes the need to tackle childhood
obesity at early stages given its association with increased
frequency of mental health services attendance in later
childhood (Carsley, Tu, Parkin, Pullenayegum, & Birken,
2018), with depression (Sutaria et al., 2019) and its poten-
tial impact on school performance (Wu, Chen, Yang, &
Li, 2017), ultimately altering their developmental trajec-
tory. However, interventions to tackle weight gain early
should be sensitive and not contribute to increase children
stigmatization (Greenhalgh, 2015). There is scarce evi-
dence about early interventions to tackle childhood obe-
sity, and interventions derived from public health models,
which consider mainly individual-level behavior change as
targets, have been largely unsuccessful so far (Hardin,
McLennan, & Brewis, 2018). Interventions should, there-
fore, consider the contextual meanings attached to each
aspect of weight and its related behavior (Hardin
et al., 2018).

The lower scores found for the HRQoL dimensions,
particularly among children categorized with a normal
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weight and with low educated fathers, are congruent
with previous research, namely with the KIDSCREEN
multicenter study that explored socioeconomic inequal-
ities of children HRQoL across 11 European countries,
and found lower scores among disadvantaged groups
(Rajmil et al., 2014). However, the shortest KIDSCREEN
version was used in this 2003 multicenter study
(KIDSCREEN-10). Portuguese children were not
included, and the inequalities observed in this study
might have increased during the economic crisis that
affected Europe subsequently. Also, within a 2006 Span-
ish national survey, the KIDSCREEN-10 parents' version
was applied to 6414 children (aged 8-15) and no social
gradient was found for HRQoL, although children from
disadvantaged social classes had slightly worse HRQoL
scores than their peers from more advantaged classes
(Barriuso-Lapresa et al., 2012).

Our study did not reveal significant differences in the
dimensions of HRQoL explored among children with
overweight/obesity, using father's and mother's educa-
tional level as SEP indicators. However, the Autonomy
and Parent Relations and the Social Support and Peers
dimensions were negatively related to father's unemploy-
ment among children with normal weight and these two
dimensions, together with the Physical Well-being
dimension, were lower among children classified with
normal weight and children classified with overweight/
obesity whose mothers were unemployed. Unemploy-
ment is a particular important measure of financial strain
among families during periods of economic crisis
(Kondilis et al., 2013), with potential negative conse-
quences for the health of children and vulnerable groups
(Rajmil, Siddiqu, Taylor-Robinson, & Spencer, 2015). The
results of this study are, thus, consistent with the previ-
ously proposed mechanisms linking SEP with child
development that have focused on differences in access
to material and social resources, stress reactions in both
parents and children, and health-behavior or lifestyle
choices (Bradley & Corwyn, 2002).

Previous reviews have documented the inverse associ-
ation between parental socioeconomic status and child-
hood adiposity, although dependent on the type of
socioeconomic indicator used (Barriuso et al., 2015;
Shrewsbury & Wardle, 2008). In this study, we stratified
our analysis according to children weight status, in order
to clearly depict the influence of different socioeconomic
indicators (parental education and work status), on chil-
dren HRQoL, while controlling for the known association
between a low SEP and childhood adiposity, previously
documented in studies conducted in high-income
settings.

If socioeconomic inequalities in child's HRQoL were
not influenced (confounded) by weight status, we would

expect the same gradient present among children catego-
rized with a normal weight and children with over-
weight/obesity, when using the same SEP indicator.
However, our results suggest that parental education was
not as relevant to discriminate HRQoL among children
with overweight or obesity as it was for children with
normal weight. There may be different pathways through
which SEP indicators influence these relations, with edu-
cation, as a more stable indicator, being more closely
linked to parental knowledge and beliefs (Barriuso
et al., 2015), which will in turn impact children QoL and
well-being. Parental occupation and work status may
relate to different lifestyle choices and shared peer values
associated with children QoL, and thus, be more relevant
in families where children have overweight or obesity.
Future studies should, nonetheless, include more than
one SEP indicator where possible. Evidence is also
needed to further understand the mechanisms underly-
ing how higher-level contextual factors (eg, macroeco-
nomic indicators) impact the susceptibility and exposure
to the obesogenic niche (Wells, 2012), and how economic
policy changes could impact obesity trends worldwide,
and also how environmental or contextual factors (includ-
ing those directly linked to SEP) influence childhood obe-
sity prevalence in different settings (Guthman, 2013).

The proposal of interventions to tackle childhood obe-
sity should also deal with the potential for increasing
weight stigma (Greenhalgh, 2015). To address inequal-
ities and focus solely on eating and exercise, might not be
effective and prevention programs might benefit from
addressing the influence of stress, which may arise from
the individual's attempts to cope with negative emotions,
namely those arising from weight stigma. The experience
of weight stigma might be related, for example, with bio-
chemical modifications, such as an increase in cortisol
release or with behavioral reactions, namely the increase
in eating behaviors (eg, “comfort eating”) (Tomiyama,
2014), which, among other factors, might fuel a stress-
obesity-stigma cycle (Tomiyama, 2019).”

4.1 | Strengths and limitations

This study assessed a large sample of children using a
well-established standardized questionnaire, maximizing
comparisons. Children answered the questionnaire in the
classroom, not influenced by their parents' answers. The
school setting facilitated the selection of children whose
cognitive development is normally matured enough to
provide valid answers.

We used father's and mother's education as a proxy
measure of SEP, which has been considered an adequate
indicator of social class when assessing samples of
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children (Galobardes, Lynch, & Smith, 2007). Further-
more, we tested the distribution of father and mother
work status according to father and mother educational
level, and found that work status follows the same gradi-
ent as educational level, that is, proportionally there were
more unemployed/retired parents with <9 years of
school completed, than with 10 to 12 years of school com-
pleted and than parents with university degree. Neverthe-
less, future studies should consider other proxy measures
(eg, income or type of employment) that could provide a
deeper understanding of the dimensions of SEP associ-
ated with these health-related outcomes.

A bidirectional association has been documented
between weight change and HRQoL (Sahle, Slewa-
Younan, Melaku, Ling, & Renzaho, 2020). It is plausible
that poor HRQoL may increase the risk of weight gain
through its association with unhealthy lifestyle
(in particular, with physical inactivity). More evidence is
needed to explore the direction of these associations, and
the current study design does not allow to draw infer-
ences on the direction of causality.

Despite the large sample and the probabilistic sam-
pling design followed, the current analysis uses only cases
with valid (ie, nonmissing) information for the relevant
variables, resulting in a smaller group, thus we cannot
ensure that the included participants compose a represen-
tative sample of Portuguese preschool aged children.

5 | CONCLUSION

This study suggests that socioeconomic inequalities rep-
resent a significant burden in the reports of HRQoL, par-
ticularly among children with a normal weight.
Regardless of the limited evidence on the impact to
health of the socioeconomic inequalities observed follow-
ing the economic crisis in Portugal, prevention efforts to
combat inequalities are needed.
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