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Health-related quality of life
in obese children and adolescents

Jaime Gabriel Hurtado-Valenzuela,! Gerardo Alvarez-Herndndez?2

SUMMARY

Obijective
To estimate health-related quality of life (HRQol) in a group of obese
children and adolescents from the city of Hermosillo, Mexico.

Methods

A cross-sectional study was performed using the PedsQL® question-
naire to compare the HRQol of 200 children and adolescents with
obesity and their parents, with two control groups: one from the com-
munity (n=400) and another group of service users (n=200) at the
Hospital Infantil del Estado de Sonora. The differences in HRQol were
assessed using a Kruskal-Wallis test and their relationship with so-
cio-demographic variables and physical status was examined with
logistic regression.

Results
HRQol was lower in obese subjects. Social and emotional Qol were
lower in obese subjects. Parents’ perception of HRQol was lower than
that of their children. Some 37.5% of obese subjects perceived their
HRQoL as “very bad”, which was lower than control groups. The risk
of poor HRQol was 2.2 times higher in the obese group.

Conclusions
Obesity impairs HRQol in children and adolescents. PedsQL® is a
useful tool for the systematic assessment of HRQol in children with

obesity.

Key words: Quality of life related to health, obesity, children, ado-
lescents.

INTRODUCTION

Obesity is a global health problem. In children and adolescents
it behaves epidemically; in 2010 more than 43 million children
under five were overweight or obese, 35 million of whom lived
in developing countries.! In adolescents the numbers are less
clear, but in some developed countries, prevalence oscillates
between 9% and 18%.? In Mexico in 2006, 9.4% of boys and
8.7% of girls between 5 and 11 years old were obese. Between
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RESUMEN

Obijetivo
Estimar la calidad de vida relacionada con la salud (CVRS) en un gru-
po de nifios y adolescentes con obesidad de la ciudad de Hermosillo,
Sonora, México.

Métodos

Se realizé un estudio transversal utilizando el cuestionario PedsQL®
para comparar la CVRS de 200 nifios y adolescentes con obesidad al
igual que a sus padres, con dos grupos de control, uno de la comuni-
dad (n=400) y otro grupo de usuarios (n=200) del Hospital Infantil del
Estado de Sonora. Las diferencias en la CVRS fueron evaluadas median-
te una prueba de Kruskal-Wallis, y su relacién con variables sociodemo-
gréficas y de estatus corporal se examiné con regresién logistica.

Resultados
La CVRS fue menor en los sujetos obesos y las funciones mds deteriora-
das fueron la emocional y la social; la percepcién de los padres acerca
de la CVRS fue inferior a la de sus hijos. El 37.5% de los sujetos obesos
percibe su CVRS como “muy mala”, una cifra inferior a los ofros grupos.
El riesgo de mala CVRS fue 2.2 veces mayor en el grupo de obesos.

Conclusiones
En nuestra poblacién, la obesidad se asocié negativamente con la
CVRS de nifios y adolescentes. El PedsQL ® es un instrumento 0til
para la evaluacién sistemdtica de la CVRS en nifios con obesidad.

Palabras clave: Calidad de vida relacionada a la salud, obesidad,
nifos, adolescentes.

1999 and 2006, there was an alarming increase of 77% (5.3 to
9.4%) in males and 47% (5.9 to 8.7%) in females.?

Many factors have been linked to this behavior, for
which the design of preventative and integrated solutions
has been recommended.* Although a large part of the sci-
entific interest in childhood obesity has been centered on its
medical effects, an inverse association has been recognized
with functional and psychosocial aspects in children and
adolescents, which reduces their quality of life.>®
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The concept of Health-related Quality of Life (HRQoL)
has been coined to examine this relationship. It refers to the
way in which a person perceives their physical and men-
tal health. HRQoL has been used to measure the effects of
chronic illnesses and the way in which these interfere in the
daily life of an individual.” Various investigations have doc-
umented the relationship between the HRQoL of children
and adolescents with conditions such as obesity, cancer,
asthma, diabetes, and cystic fibrosis.”

One of the most widely-used instruments to measure
HRQoL in children and adolescents with different patholo-
gies, both acute and chronic, is the Pediatric Quality of Life
Inventory (PedsQL®)." The PedsQL 4.0® has various lan-
guage adaptations, including one for Mexico. The question-
naire allows for a standardized score of the perception of
HRQoL in various illnesses, which can provide information
relevant to decision makers in clinics and public health.!*?

Although it is recognized that one of the early conse-
quences of obesity in childhood is psychological and social
alterations, this has been investigated little in Mexico. The
objective of the present study was to document the relation-
ship between obesity and HRQoL in a group of school-aged
children in the city of Hermosillo, which may contribute to
identifying early effects of obesity on HRQoL, and help in the
design of preventative and care strategies for this problem.

METHODS

With the approval of the Secretary of Education and Culture
of Sonora State and the Ethics Committee of the Hospital
Infantil del Estado de Sonora (HIES), this study was carried
out with a transversal design. A probabilistic sample of chil-
dren and adolescents with obesity were compared with two
population groups and their respective parents. The case
group was made up of subjects between 8 and 15 years of
age and their parents, who attended the HIES Obesity and
Nutrition Clinic during 2008. This sample was compared
with two other groups matched by age; the first made up
of individuals randomly selected from public primary and
secondary schools in the city, enrolled during 2008-2009,
and the second including children and adolescents who at-
tended HIES outpatients for pathology other than that of in-
terest to this study. In both groups, the father or mother was
included. Both the subjects selected and the family member
responsible for them signed an informed consent form.
Patients with obesity secondary to another medical
condition and those who had received treatment for obe-
sity were excluded from the study. The 4% of patients with
incomplete or inadequate information on the questionnaire,
and/or those who declined somatometry were also exclud-
ed. Once chosen, information on age, sex, level of education,
weight, height, marital status, and occupation of the fami-
ly’s primary earner was collected from each father/mother
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- child/adolescent pairing. Anthropometry was carried out,
consisting of taking the body weight and height of both the
child/adolescent and their parent.

Type and size of sample

An estimated 16% of children and adolescents in Sonora are
obese,” and considering that the HIES sees some 4,000 out-
patients annually, a sample size of 200 subjects with obesity
was defined with confidence of 95%. To select the school
group, a multi-stage sample was used, using the sample
framework of public primary and secondary schools in the
area of the study. From these, ten primary and secondary
schools were randomly selected, stratified by socioeconomic
status. Within the schools, the school groups to participate
were randomly selected. The final stage included the ran-
dom selection of 400 participants from among the different
groups. The hospital control group (n=200) was randomly
chosen from patients who attended HIES outpatients for
various reasons other than nutritional problems. In all three
groups, the father, mother, or tutor of the selected subject
was included.

Measuring instruments

The PedsQL 4.0 questionnaire was used to measure HRQoL
in two formats: one for the child or adolescent’s answers
and one for their parent’s, and the pairing’s perception was
obtained from this. The questions in both formats were the
same but they differed in their grammatical construction and
were validated for the ages being investigated."'> The basic
instruction is to respond to the question: “in the past one
month, how much of a problem has this been?” The answer
is scored on a scale of five points: 0=never, 1=almost never,
2=sometimes, 3=often, 4=almost always. The responses are
inversely coded and transformed linearly on a scale of 0-100
(0=100, 1=75, 2=50, 3=25, 4=0), meaning that a higher score
indicates a better HRQoL."?*® Five strata of HRQoL were cre-
ated from the percentile distribution of the score: very poor
(lower than the 20th percentile); poor (between the 20th and
40th); regular (between the 40th and 60th), good (between
the 60th and 80th), and very good (above the 80th percen-
tile). The questionnaire was applied independently, in a
separate cubicle, to both the subject and their tutor. It was
applied to the school groups in their classroom.

Somatometry

The participants were weighed on a Seca brand electronic
weight scale, model 813. Height was measured using a Seca
brand portable stadiometer, model 214. The measurements
were taken at three nutrition appointments; the obese chil-
dren and the outpatient control group were measured in the
office, and the school group was weighed and measured in
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school. The somatometry was conducted in the usual way,
with everyday clothes and without shoes. The same instru-
ments and procedures were used to measure the parent par-
ticipants. Body Mass Index (BMI) was used to categorize the
bodily status of the participants; obesity was classified as a
BMI over 30 kg/m?2* The BMI percentiles from the World
Health Organization were used, also recommended by the
Mexican Clinical Practice Guides,” to form the strata for
obesity (over the 95th percentile), overweight (between the
85th and 95th percentile) and normal weight (between the
5th and 85th percentile).

Statistical analysis

The study subjects were characterized through descriptive
statistics. The differences between the different strata of
HRQoL were examined through the Kruskal-Wallis test and
in order not to over-estimate the value of p due to multiple
comparisons, adjustments were made with the Bonferroni
method. The response variable (HRQoL) was dichotomized
(Poor HRQoL <60; Good HRQoL >61) to examine its rela-
tionship to body weight (1=obese), sex (1=male), level of
education (1=primary), and age (1=8 to 10 years), through
bivariate logistic and multivariate analysis. The statistical
package used was the Number Cruncher Statistical System
(NCSS®) 2007, version 7.1.17.

RESULTS

In the population studied, males (n=418) were the great-
er proportion (52.0%), although there was no difference
(p=0.127) in respect to the females. Children from 8 to 10

years made up the greater proportion (44.8%), differences
being appreciable (p<0.01) when compared to the 11 to 13
(35%) and 14 to 15 (20%) groups. In terms of level of educa-
tion, 534 (66.8%) subjects attended primary school and 266
(33.2%) attended secondary school (p<0.01).

The prevalence of obesity in the total of the groups was
40.8%, while that of overweight was 10.8%. Some 20 (2.5%)
subjects had low BMI for their age and sex, while another
368 (46.0%) were of a normal height and weight.

Males generally had a greater prevalence of excess
weight (33.2%) than females (18.4%) (p<0.001). The aver-
age weight of subjects in the group with obesity was 72.2
kg, while it was lower in the hospital control (43.5 kg) and
school groups (47.9 kg) (p<0.01). Similarly, greater size and
BMI was observed in the obese group (p<0.01). In terms of
age, children between 8 and 10 years had a higher preva-
lence (22.0%) of overweight or obesity. Among the informer
group, differences were not apparent in age (median=37.2
years), but BMI (median=32.3) and average weight (82.3 kg)
were greater in the group of parents with obese children
(p<0.0001) (table 1).

Mothers were the primary informer 83% of the time,
while fathers were 7.5% of the time. Parents of the school
group had a higher level of education than the other two
groups (p=0.0097). In terms of occupation, the parents of
the group with obesity worked primarily (40.5%) in skilled
jobs, while in both the school and the hospital groups, the
parents more frequently reported working in various trades
(p<0.001).

In terms of HRQoL, we did not observe differences in ac-
cordance with the sex of the subjects (p=0.2579). Subjects with
obesity reached a median score of 72.2 out of a maximum
of 100, which was lower to that of other groups (p<0.001),

Table 1. Age distribution and somatometry of the study subjects and their parents. Hermosillo,

Sonora, Mexico. 2010

Median (Standard deviation)

Variable Obese children School children HIES o/ P/
Children (n=200) (n = 400) (n=200)

® Age in years 11.60 (2.30) 10.80 (2.20) 11.40 (2.30) 0.001
* Weight in kg. 72.20 (20.20) 43.50 (15.70) 47.90 (19.20) <0.001
e Height in m. 1.52 (0.12) 1.46 (0.14) 1.50 (0.15) <0.001
® Body mass index* 30.70 (5.20) 20.00 (4.60) 20.80 (5.80) <0.001
Informers (n=200) (n =300) (n=200)

® Age in years 38.80 (7.00) 37.40 (7.90) 37.50 (8.50) 0.102
® Weight in kg. 82.30 (18.50) 73.70 (16.40) 74.90 (15.60) 0.001
e Height in m. 1.59 (0.07) 1.62 (0.08) 1.61 (0.07) 0.002
® Body mass index* 32.30 (6.30) 29.10 (5.50) 29.00 (5.90) <0.001

1/ Based on an ANOVA test.

¢/ Hospital Infantil del Estado of Sonora.
* Obesity: body mass index above 30 kg/m?
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o both in the psychosocial (median=68.3) and physical dimen-
|1 8 8 8 8 8 8 sions (median=73.5). Similarly, the parents of subjects with
al v 99999 obesity perceived a greater deterioration in HRQoL of their

8 < o v o000 children than thqse .of the other two groups (p<0.001). This
:f»} S8 & ® N NN perception was similar both for psychosocial and physical
=80 2 2 ¥ Y 11 aspects. The ratings given by the informers for emotional
_ o o and physical functions were even lower than those of their
s o o2 g ¥l children (table 2).
g g g Z z Z ; Z : When the HRQoL was stratified in accordance with its
Tl 59 5 28R 8 &8 percentile distribution, 37.5% of the subjects with obesity
g 7] o o o o o « were classified as having “very poor” HRQoL, constituting
£ R RRIRSI the largest proportion of the sample and differing from the
5 - - 5555 control groups: 12% and 19%, respectively (p=0.0021). There
E 5 . T I8N 9 9 were no differences between the three groups for the strata
>1268| « ¢ © S © o of “poor” and “regular” HRQoL. Furthermore, the stratum of
E S E O;C') 3 5 3388 & “very good” HRQoL was only reached by 6.5% of the subjects
H_E 2 - 222 g<cre with obesity, compared to 26.2% and 19.0% of the control
o ° NN e @ groups (p=0.0003) (table 3). A similar behavior was observed
é - 5 585 5 &5 in the informers. Some 39.5% of parents of the obese group
g LEo R R E\ 8 8 R placed their children in the strata of “very poor” HRQoL,
X 352l T 252 25 in stark contrast to the 14.3% and 9.5% of the other groups
z Oge|l ¥ T £ 2 33 (p<0.001). Only 4.5% of parents of the obese group perceived
§ g g_" % E % % E’ their children’s HRQoL as “very good”, in contrast to the
S 24.3% and 26.5% of the other two groups (p<0.001) (table 3).
o - _ On examining the bivariate relationship of HRQoL
2 N § § § § § § *% with the variables studied, it was observed that the subjects
g V.oV v v vV + with “poor” HRQoL were 2.1 times more exposed to obesity
ﬁ 8 e N N N N N N g (OR=2.13, CI95% [1.57, 2.91]). It was not found that HRQoL
= — :f; g g o\; 0\4 o!') ﬁ", CY, cY, s was linearly associated with the age, sex, or level of edu-
‘:C; S[= 3 el Yy vy v "g cation of the children or adolescents (table 4), nor with the
E g e e s 25 = b occupation or level of education of their parents (d?;a no;
G|E o N &8 @ e @ o g shown). When adjusted to a multivariate model, the effect o
_E a% g g : 3 Z g Z :‘\ é obesity on HRQoL was maintained (OR=2.24, CI95% [1.64,
7; E| s ‘T‘é 2 8§83 R 83 6 3.06]), but this was not the case with overweight (OR=0.85,
% é = 9 N9 w0 g CI95% [0.51, 1.41]) (table 5).
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. [%)
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218 £ g 39835 g 5 DISCUSSION
512|238 o s o o N |y 2
.;’ E S E 1&' R R38R IR fg, é Our findings show that the HRQoL of children and adoles-
= é 2 52222 3|z T_g cents with obesity is found to be more reduced than that
_g g ° ©® ® N o ® o7 % z of their non-obese counterparts. This is consistent with pre-
o | = - : : :
H 5 g g E —g ;o: Gj % £ P vious reports®®1¢ and sugge.sts.the pe.rtmence of assessing
2 %6 S & N & @ @|ETy additional areas when obesity is studied. Even if there is a
2 g.&g QA 8 22 2 8 22 global reduction of HRQoL of children and adolescents with
_é Ogi| & 22 2 9 9% 1‘3‘% obesity, the psychosocial aspect is more affected and this
o > g % % § g 5 3 g 3 would indicate the need to add multidisciplinary care to the
5 £ g2 medical management of obese patients; something that has
5 j‘; 5 % é 3 already been indicated in previous reports which included
a 3 5§ 6 _s|lzzse gravely obese children without medical attention.®" It has
5 o 5 :5) é 2 2 % 2 s also been documented that the deterioration in the psycho-
:- 5 23 S :5 £ls8 = social aspect particularly affects the self-esteem of minors
[’} 2| £ g 2 3 38 3|3 ?n%j and how they relate to their peers, independently of their
] ol § £ 8 5 |8Lo . : . . s
S |82 g 20 22SY socioeconomic stratum and racial or ethnic background.
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Table 3. Perception of Health-related Quality of Life (HRQol) of study subjects and their parents, in accordance with categories based on the

PedsQL® questionnaire. Hermosillo, Sonora, Mexico. 2010

Children and adolescents [No. (%)]

Informers [No. (%)]

Group Group of Group Group of
HRQol Stratum with obesity  school children HIES* Group with obesity  school children HIES* Group

(n=200) (n=400) (1=200) PV (n=200) (n=300) (n=200) PV
Very poor 75 (37.5) 48 (12.0) 38 (19.0)  0.0021 79 (39.5) 43 (14.3) 19 (9.5  0.0000
Poor 47 (23.5) 75 (18.8) 40 (20.0) NS 53 (26.5) 54 (18.0) 34 (17.0)  0.0308
Regular 39 (19.5 81 (20.2) 38 (19.0) NS 37 (18.5) 54 (18.0) 43 (21.5) NS
Good 26 (13.0) 91 (22.8) 46 (23.0) 00134 22 (11.0) 73 (24.3) 51 (25.5)  0.0003
Very good 13 (6.5) 105 (26.2) 38 (19.0)  0.0003 9 (45 76 (24.3) 53 (26.5)  0.0000

'/ Based on a multinomial Chi-squared test for difference of proportions.
NS = Not significant. HRQol = Health-related Quality of Life.

* Controls that attended the outpatients of the Hospital Infantil, State of Sonora, for reasons other than weight control.

Furthermore, in our study some 60% of the parents with
obesity gave a lower score to HRQoL than their children,
particularly in the emotional and physical aspects; some-
thing that has been documented before.*? One explanation
that has been offered for this fact is that parents’ own excess
of weight leads them to minimize the effect that being over-
weight can have on the health of their children.*?*? Other
reports® have suggested that even the psychopathologies of
the parents can confuse or modify the perception they have
of the HRQoL of their children and consequently affect com-
pliance with medical, nutritional, and psychological advice
to resolve the problem.

Due to the discrepancies observed between the scores
of parents and children in the HRQoL, strategies have been
proposed to improve the reliability of the questionnaires
that measure them, whether by self-assessment procedures
or by “proxies”, usually the parents. The results are still un-
certain, and while some studies report low concordance be-
tween children and their parents,” others indicate an agree-

ment that oscillates between moderate and substantial.®**
Future studies in Mexico that incorporate the geographi-
cal and cultural diversity of the country could examine the
potential differences in the perception of HRQoL between
parents and children, controlling the effect of sociocultural
variables.

Although we did not observe that age modified the re-
lationship between obesity and HRQoL, it is possible that
the risk of poor HRQoL occurs from an early age; something
that has been raised in previous reports.*? It was particu-
larly interesting that there was no difference in HRQoL be-
tween children of 8 to 10 years and young people of 14 to 15
years, given that it has been proposed that in some groups
of adolescents, there is certain psychosocial instability that
could reduce HRQoL.%*

Similar to previous reports,'® we found no association
with other socioeconomic variables that merit more specific
study, such as civil status, mother’s level of education, so-
cioeconomic status, and occupation of the parents. This does

Table 4. Risk factors for poor Health-related Quality of Life in children and adolescents of Hermosillo,
Sonora, Mexico. 2010. Results of bivariate logistic regression

Variable Coefficient p Standard error  Odds Ratio '/ 95% CI OR
Body weight (1 = Normal)

® Obesity 0.758 0.157 2.13 (1.57,2.91)
e Overweight -0.163 0.258 0.85 (0.51, 1.41)
Sex (1 = Male)

* Female 0.182 0.144 1.20 (0.90, 1.59)
School level (1 = Primary)

e Secondary 0.222 0.154 1.25 (0.92, 1.69)
Age (1 = 8 to 10 afios)

® 11 to 13 years 0.429 0.164 1.54 (1.11,2.12)
® 1410 15 years 0.236 0.193 1.27 (0.87, 1.85)

17 Odds Ratio without adjustment.

95% Cl OR = Confidence Interval at 95% for Odds Ratio without adjustment.
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Table 5. Risk factors for poor Health-related Quality of Life in children and adolescents of Hermosillo,
Sonora, Mexico. 2010. Results of multivariate logistic regression

Adjusted

Variable Coefficiente p Standard error ~ Odds Rattio '/ 95% ClI OR
Body weight

(1.0 = Normal weight)

® Obesity 0.805 0.159 2.24 (1.64, 3.06)
e Overweight -0.168 0.260 0.85 (0.51, 1.41)
o Low weight 1.103 0.459 3.01 (1.23,7.41)
Obesity x age 1 0.108 0.306 111 (0.55, 2.25)
Obesity x age 2 -0.738 0.630 0.48 (0.14, 1.64)
Obesity x age 3 0.623 0.434 1.86 (0.25, 14.1)

1/ Odds Ration adjusted by age, sex, occupation of the head of the family and the socio-economic status of the family.
Age 1 = subjects from 8 to 10 years. Age 2 = subjects from 11 to 13 years. Age 3 = subjects from 14 to 15 years.
* The significance of the final model was assessed by a y? [Log likelihood] = 41.27 (value of p <0.001).

not mean that an association does not exist; indeed, it has
already been documented® that such a relationship is not
only possible, but that selection biases could conceal or miti-
gate potential relationships. For example, we only included
a population from a relatively low socioeconomic level, the
same geographic region, and from a public hospital, among
other factors. New regional studies are appropriate because
the relationship between HRQoL and childhood obesity
could be measured by paternal social class. This has been
observed in some groups such as African-Americans and
Mexican-Americans,®* proving that even in some affluent
regions, the poor strata of the population are the most af-
fected.” The effect of social class could be measured both by
environmental and behavioral factors as well as by psycho-
social variables.

On the other hand, the majority of studies that have
utilized PedsQL® categorize HRQoL in a binary fashion
-eg., as having a condition or a lower HRQoL- the latter
when the score reached moves away from standard de-
viation.'® We propose that stratifying the scores through
quartiles can provide a qualitative grade to the perception
of HRQoL. This stratification seems appropriate given that
the PedsQL® score derives from a discrete numeric scale.!
We therefore suggest that the results of the questionnaire
are analyzed through non-parametric statistical techniques;
something that we have observed is used little in the pub-
lished reports. %

As such, it was noted that one in three subjects with
obesity has a very poor HRQoL, while a very low percent-
age (6.5%) could be classified as having very good HRQoL.
This behavior was different to that of the other two groups,
inasmuch as the HRQoL decreases as body weight in-
creases, especially in subjects who already presented with
the problem of obesity. Further to this, HRQoL at different
levels of obesity remains to be analyzed by a future report.
Notwithstanding the above, we recommend caution in the

124

interpretation of these findings, due to the characteristics of
the sample and the design of the study. Because of this, it
would be appropriate to investigate HRQoL at a community
level, which would not only contribute to estimating the ef-
fect of certain pediatric illnesses, both acute and chronic, but
also to the construction of positive indicators of health.18%03

Finally, despite the possible bias due to the selection of
a hospital group of obese patients, the results are consistent
with other reports and corroborate findings that obesity re-
duces the HRQoL of children and adolescents, particularly
in the emotional aspect, and that obesity duplicates the
risk of having a poor HRQoL in schoolchildren of the city
of Hermosillo, Sonora. In this sense, the Mexican version
of the PedsQL® is a valid and easily-applied instrument
to examine the relationship between obesity and HRQoL.
The results indicate that that HRQoL can be systematically
assessed in children and adolescents with obesity, and that
new studies would contribute to broadening the knowledge
of researchers, healthcare staff, and managers around the
priorities for regional public health problems.
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