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Abstract: Background: Health-related quality of life (HRQoL) in childhood is a multidimensional
construct with many sub dimensions of subjective experience, including physical activity (PA),
psychological well-being, social interaction, and school performance, that represents a fundamental
health outcome to assess a child’s physical and psycho-social functioning. Our study aims to explore
the potential predictors of children’s health-related quality of life, using a convenience sample
from the Imola Active Break Study (I-MOVE), considering demographic, anthropometric measures,
PA level measured by Actigraph accelerometers, parent-reported/self-reported HRQoL, and body
image. Methods: A cross-sectional analysis was conducted among 151 primary school children in
Italy. HRQoL was assessed using the Italian version 4.0 of the Paediatric Quality of Life (PedsQL)
questionnaire. Results: Children who spent more time partaking in moderate PA were associated
with a higher total PedsQL score (p < 0.03). Mother’s body mass index (BMI) was the only variable
statistically significant associated with the physical health domain of PedsQL. Parent’s proxy-report
perception concerning children’s psychosocial health was statistically relevant. The children’s gender,
age, and BMI had no association with any of the HRQoL outcomes. Discussion: Parent proxy-
report psychosocial health and mother’s BMI should be considered as predictors of HRQoL for the
psychosocial and physical domain. PA should be implemented in order to improve the HRQoL of
primary school children.

Keywords: health-related quality of life; parent’s proxy report; children; physical sctivity; PedsQl
questionnaire; BMI; Actigraph; body image

1. Introduction

Interest in health-related quality of life (HRQoL) has been growing, especially as z
health outcome among children and adolescents, in order to assess their physical and social
functioning, mental health, and well-being [1]. Measures of health-related quality of life
(HRQoL) assess important aspects of health that are not detected by traditional physiolog-
ical and clinical measurements. The World Health Organization (WHO) defines quality
of life as “the individual’s perception of their position in life in the context of the culture
and value systems in which they live and in relation to their goals, expectations, standards
and concerns”, in other words, a global view that considers many dimensions of human
beings [2]. Health-related quality of life (HRQoL) is a multidimensional construct with
many sub dimensions of subjective experience, including physical activity, psychological
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well-being, social interaction, and school performance. In summary, the HRQoL reflects a
personal self-evaluation and perception of well-being, enjoyment, and satisfaction with
life, general health and functioning [3,4].

Many factors are associated with HRQoL in children, such as demographic (i.e., age
and gender) and socio-economic characteristics of the family environment (i.e., parental ed-
ucation level, working situation’s parents, family wealth, housing status, and urbanization
rate). Williams et al. described that children of mothers with a low educational level had
lower HRQoL scores associated with higher weight categories than children with mothers
of a higher education [5]; Costa et al. confirmed that father’s and mother’s educational
level and current work status is associated with lower mean scores for all dimensions of
HRQoL [6].

Regarding age and gender, Keating et al. showed that adolescents report a lower
HRQoL than children, and girls have a lower HRQoL than boys [7].

Wu et al. suggested that elevated levels of physical activity are associated with
higher HRQoL, whereas a low level of PA and higher time spent in sedentary behavior are
inversely related to health-related quality of life among children and adolescents [8]. Given
that HRQoL is multidimensional, it is feasible that some dimensions may be more affected
by the weight condition or PA level.

Many well-established studies have reported the benefits of physical activity (PA),
including obesity prevention, skeletal health, mental, and emotional and psychological
health in children [9–15]. The World Health Organization recommends children and adoles-
cents aged 5–17 perform at least 60 min of moderate-to-vigorous PA (MVPA) per day [16].
However, this PA guideline recommendation has not been achieved by the majority of
young people worldwide [17–23]. In many European Union countries, the number of
inactive children (not compliant to recommendations) is constantly growing, particularly
in Italy: it is estimated that only 9.5% of boys and 2.6% of girls reach the daily amount of
PA [24]. Children and adolescents spend more time engaging in sedentary activities than
a decade ago because of the increasing use of screen-based electronic devices (e.g., smart
phones and laptops) and widespread access to the internet [25]; this type of sedentary
behavior may have a significant impact on health, as it is independently associated with
weight status and obesity [26]. Nowadays, obesity is a public health problem in many
countries, not only among adults, but also in children. In Italy, the most recent data from
the national surveillance system reported 21.3% of children as overweight and 9.3% of
children as obese, including 2.1% of children being severely obese [24,27]. The prevalence
of overweight and obesity among children, although there has been a decrease from 2008
to 2016, still remains one of the highest in Europe. In 2015, the United Nations established
“The Sustainable Development Goals”, in order to identify the prevention and control
of non-communicable diseases as one of the most important priorities. Among the non-
communicable disease risk factors, obesity is particularly concerning and has the potential
to negatively interfere with many of the health benefits that have contributed to increased
life expectancy [28]. Currently, it is widely known that overweight and obesity entail
health consequences, not only limited to physical health, but to other problems including
body dissatisfaction, negative body image, low self-esteem, depression, stigmatization,
and social marginalization, which can influence psychological and social health issues [29].
Body image is a multidimensional construction reflecting a mental representation of one’s
own body appearance, not linked to the actual physical appearance, that is likely to affect
other domains of psychological health; [30,31] furthermore, body image distortion cannot
allow for perceiving the objective size of body [32], and this occurs when the perception of
a body or parts of a body do not satisfy the image determined culturally or socially [33].

Obesity-related complications and comorbidity represent major public health concern,
even in children, but also have nonmedical short-term consequences such as impacting
on psycho-social well-being and quality of life, which may be relevant [34,35]. A recent
review suggests that a higher weight status has a moderate to strong negative influence
on overall HRQoL in paediatric populations [36]; Tsiros et al. found an inverse linear
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relationship between HRQoL and body mass index (BMI) for most of their included
studies. Other potential determinants of children’s health-related quality of life could be
parents’ perspective about their child’s health, because it is likely to be a strong driver. The
parent–child agreement regarding health-related quality of life in general is low–moderate
and appears to change as the child ages. Clearly, there is an increasing need to take into
account parents’ evaluation about their children’s quality of life in order to be able to detect
and take action in case of signs of decreased HRQoL in children at an early stage [37].

To the best of our knowledge, few studies have evaluated parents’ and children’s
perspective Quality of Life [5] and none have been performed in Italian community samples
of primary school children.

Considering the importance of investigating HRQoL in these types of populations,
we decided to conduct a cross-sectional study, which forms part of the multiple targeted
research protocol for a quasi-experimental trial in primary school children based on an
active break intervention—the Imola Active Breaks (I-MOVE) Study [38].

The present cross-sectional study aims to explore anthropometric measures, parent’s
education, physical activity level, parent-reported/self-reported HRQoL, and body image
as potential predictors of children’s health-related quality of Life, using a convenience
sample from the Imola Active Break Study project (I-MOVE). We hypothesized that chil-
dren’s HRQoL is mostly influenced by objectively measured physical activity and BMI.
In particular, we expected that, in our sample, children spending more time engaging in
physical activity and/or with a lower BMI would have a better HRQOL.

The innovative component and added value of this study consisted firstly of assessing
parents’ HRQoL and the parents’ perspective of their child’s quality of life, as well as
exploring body image as potential determinants of children’s HRQoL, and secondly, of
analyzing the physical activity levels using objective parameters from accelerometers,
which allowed for analyzing not only the amount of 60-min recommended per day, but also
the different intensities as well as other measures (moderate, vigorous, light intensity of
physical activity, MVPA, sedentary time, and step count). This is an important added value
as most of the literature regarding this field assessed the PA level using only self-reported
methods [8].

2. Materials and Methods
2.1. Study Design and Participant

The present study is a cross-sectional analysis employed using baseline data collected
from the I-MOVE quasi experimental study [38] conducted between October 2019 and
December 2019, set in a primary school of the Emilia Romagna region, Imola (Italy).

The I-MOVE study was endorsed by the University of Bologna (Italy). The Uni-
versity of Bologna Bioethics Committee, on 18 March 2019, approved the study (Prot.
n. 0054382 of 18 March 2019—(UOR: SI017107-Classif. III/13)). The study was conducted
following the Declaration of Helsinki and was approved by the school board. We used
the following inclusion/exclusion criteria: (i) attending from the 1st to 5th grade (aged
6–11 years); (ii) not having health problems or physical disability, which might limit PA
performance; and (iii) having obtained informed consent of parents and permission for
personal data processing.

We enrolled 151 children aged 6–10. A total of 110 children had all of the variables
we assessed. If children were absent or unavailable during the study period, they were
classified as “missing” [38].

2.2. Study Variables and Instruments

Data were collected using different tools, namely: questionnaires, and anthropometric
and physical activity assessments. All of the children and parents who agreed to participate
in the study underwent evaluations. The questionnaires could be filled by both parents.
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2.2.1. Health-Related Quality of Life

Health-related quality of life was assessed using the Italian version 4.0 of the Pediatric
Quality of Life Inventory (PedsQL) [39]. Children self-completed the PedsQL questionnaire
in classroom after instructions given by the research team.

We used self-reported children’s HRQoL, self-reported adult HRQoL total score and
parents perceived children’s HRQoL total score diversified according to the children’s age
(8–12- and 5–7-year-old children) [40–42]. Khairy et al. study recommended the use of
PedsQL questionnaire as a simple, easy and reliable measurement model for assessment of
Health-Related Quality of Life [43].

The PedsQL questionnaire had 23-items (Total PedsQL) divided into 4 domains that
were used to assess the children’s level of difficulty in Physical Functioning (PF-8 items) and
Psychosocial health divided into Emotional Functioning (EF-5 items), Social Functioning
(SF-5 items) and School Functioning (SchF-5 items).

As stated by Varni et al., every item was reversely scored and linearly transformed
to a 0–100 scale, so that higher scores indicate better HRQoL (Health-Related Quality of
Life) [39]. To reverse score, we transformed the 0–scale items to 0–100 as follows: 0 = 100,
1= 75, 2 = 50, 3 = 25, and 4 = 0.

2.2.2. Demographic Variables

Parents or guardians answered to a series of socio-demographic and anthropometric
questions (e.g., gender, education level, weight and height) inside the ZOOM8 validated
Questionnaire [44,45].

2.2.3. Body Image Perception

To evaluate the parent’s body image perception about their children, each family was
invited to choose among a set of silhouettes which one best identified the body image of
their children [46]. Parents selected two different silhouettes: the first regarded the image
that they believed was the most similar to their children (‘actual figure’) and the second
was the image that parents desired for their children (‘ideal figure’). Mother’s Feel Ideal
Difference (FID) index was calculated by subtracting the score of the ideal figure chosen by
the parents (mother) from the figure chosen as representative for their child. A positive
FID score indicates the actual figure was bigger than the ideal figure and a negative score
indicates the actual figure was thinner than the ideal figure. A FID score of 0 indicates no
discrepancy (same figure chosen as actual and as ideal).

Improper perception of weight status of their children was evaluated by means of
Mother’s FAI (Feel weight status minus Actual weight status Inconsistency): we calculated
the inconsistency score FAI by subtracting the conventional code assigned to the actual
weight status of the participant (1 = underweight; 2 = normal weight; 3 = overweight;
4 = obese) from the code that her/his mother perceived. A FAI score of zero indicates no
inconsistency in weight status perception; a positive score indicates that weight status is
overestimated whereas, a negative score indicates that weight status is underestimated.

2.2.4. Anthropometric Variables

Six anthropometric characteristics (height, weight, waist and hip circumferences,
triceps and subscapular skinfold thicknesses) were collected according to standardized
procedures [47,48]. In particular, height was measured to the nearest 0.1 cm using a portable
stadiometer (SECA 217, SECA: Hamburg, Germany). Body weight was measured to the
nearest 0.1 kg (light indoor clothing, without shoes) using a calibrated electronic scale
(SECA 877: Hamburg, Germany).

Waist circumference (WC) was measured to the nearest 0.1 cm with a non-stretchable
tape (GPM measuring tape; DKSH Switzerland Ltd.: Zurich, Switzerland): WC was
measured between the lowest rib and the iliac crest.

Waist and height were used to calculate the Waist/height ratio (WtHR) to stratify
children in two categories (0.5 and >0.5); the value of 0.5 is chosen as the cut-off of cardio-
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vascular risk [49–51]. BMI was calculated as weight (in kilograms) divided by the square
of height (in meters). This index was used to assess the weight status of each participant
according to Cole cut off values by sex and age [52,53].

Triceps (TSF) and subscapular (SSF) skinfold thickness was measured to the nearest
0.1 cm on the left side with a Lange caliper (Beta Technology Inc.: Santa Cruz, CA, USA).
TSF was measured midway between the tip of the acromion and olecranon processes,
while SSF raising an oblique skinfold below the inferior angle of the scapula at 45◦ to
the horizontal plane following the natural cleavage lines of the skin. TSF and SSF were
evaluated according to the Frinsancho cut off (2008) [54]. Body composition parameters
(percentage fat (%F), fat mass (FM) and fat free mass (FFM)) were calculated using the
skinfolds equations of Slaughter et al. (1988) [55].

2.2.5. Physical Activity Variables

The time spent in physical activity and sedentary behaviour was monitored through
Actigraph accelerometers (Actigraph, LLC, Pensacola, FL, USA) (ActiLife6 wGT3X-BT set
to 10-s epochs). The accelerometer data were analysed through ActiLife 6.13.3 software
(ActiGraph, LCC, Pensacola, FL, USA), with an epoch length set to 10 s to allow a more
detailed estimate of PA intensity [56].

The data processing procedures to evaluate total time spent in sedentary behaviour
and PA at different intensities are consistent with previous studies on children and ado-
lescents [17,57,58]. The children wore the accelerometers, around the waist in the right
side, with an elastic belt [59], over a seven-day period (five weekdays and two weekend
days), and removed them only when bathing, swimming and showering. We computed
the accelerometer’s data only when children were complying with some specific inclusion
criteria such as: having worn the accelerometer for at least 10 h every day (sleeping hours
included) during 3 weekdays and 1 weekend day). The Evenson cut points were used to
calculate the minutes spent in physical activity (light, moderate and vigorous) per day [60].

2.3. Statistical Analysis

All analyses were carried out using SPSS, version 22 (Statistical Package for Social
Science) (SPSS Inc. Chicago, IL, USA) and STATA, version 13 (StataCorp 2013. Stata
Statistical Software Release 13. College Station, TX: StataCorp LP). Categorical variables
are presented as frequency (percentage) and continuous variables are presented as means
and standard deviation (SD).

We applied multiple linear regression to determine the associated factors of health-
related quality of life. Using backwards stepwise analysis all variables were tested for
use in the final multiple linear regression based not only in univariate analysis but also
on principles of parsimony and biological plausibility. The significance level was set to
p ≤ 0.05.

3. Results
3.1. Study Participants

Table 1 shows the main participants’ characteristic.

Table 1. Baseline characteristics of the participants.

Characteristics Total Sample (n = 151)
N (%) or Mean ± DS

General Information
Age 7.77 ± 1.42
Gender (male) n = 83 (54.2%)
Mother’s education

Low n = 21 (16.2%)
Medium n = 60 (46.2%)
High n = 49 (37.7%)
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Table 1. Cont.

Characteristics Total Sample (n = 151)
N (%) or Mean ± DS

Father’s education
Low n = 26 (20.3%)

Medium n = 71 (55.5%)
High n = 31 (24.2%)

Mother’s BMI 22.68 ± 3.15
Father’s BMI 26.52 ± 3.59

Anthropometric measures
BMI 17.74 ± 2.72

Normal-weight n = 102 (67.5%)
Over-weight n = 33 (21.9%)
Obese n = 16(10.6%)

%F 16.83 ± 4.98
WtHR 0.46 ± 0.04

Non at risk n = 125 (83.9%)
At risk n = 24 (16.9%)

Body Image
Under n = 44 (34.4%)
Correct n = 74 (57.8)
Overestimation n = 8 (7.8%)

Physical Activity Outcome
Daily MVPA

Meet the recommended level n = 57 (38.3%)
Not meet the recommended level n = 92 (61.7%)

Weekly MVPA 328.14 ± 127.22
Weekly Light PA 1661.54 ± 388.77
Weekly Moderate PA 214.31 ± 78.00
Weekly Vigorous PA 113.82 ± 58.33
Weekly Sedentary time 6655.44 ± 489.08
Weekly Total Steps 54,557.73 ± 16,681.01

HRQoL Children
PedsQl Children Total score 72.02 ± 13.28
PedsQl Physical Health 74.25 ± 13.83
PedsQl Psychosocial Health 70.79 ± 15.87
PedsQl Emotional Functioning 67.26 ± 21.19
PedsQl Social Functioning 74.97 ± 18.71
PedsQl School Functioning 70.18 ± 19.09

HRQoL Parent proxy-reports
PedsQl Total score 79.19 ± 10.86
PedsQl Physical Health 82.73 ± 13.29
PedsQl Psychosocial Health 77.25 ± 11.87
PedsQl Emotional Functioning 72.96 ± 13.47
PedsQl Social Functioning 81.42 ± 15.15
PedsQl School Functioning 77.29 ± 16.26

HRQoL Adult self-reports
PedsQl Total score 77.92 ± 9.88
PedsQl Physical Health 77.77 ± 12.55
PedsQl Psychosocial Health 77.97 ± 10.68
PedsQl Emotional Functioning 66.86 ± 15.57
PedsQl Social Functioning 85.71 ± 12.30
PedsQl Work Functioning 81.33 ± 11.45

BMI—body max index; %F—percentage fat mass; WtHR—waist to height ratio; PA—physical activity counts per
minute; PedsQl—Pediatric Quality of Life Inventory.

Mean age was 7.77 (SD = 1.42) with 54.2% male. The prevalence of normal-weight and
overweight/obese were 67.5% and 32.5% respectively.
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The 46.2% of mother and 55.5% of father had a medium education level.
PedsQL Total Score in the sample was 72.02 (SD = 13.284); the average score of

Physical Health domain was 74.25 (SD = 13.83), the Psychosocial Health domain was 70.79
(SD = 15.87) the Emotional Functioning was 67.26 (SD = 21.19), the Social Functioning
was 74.97 (SD = 18.71) and the School Functioning was 70.18 (SD = 19.09). Using Cole
cut-off, the sample was stratified in three categories [52,53]. The 67.5% of the sample was
normal weight, 21.9% overweight and 10.6% obese. Stratifying children with WtHR, the
83.9% were categorized as not at risk and 16.9% were at cardiovascular risk. Considering
Actigraph parameters, the mean daily MVPA was 54.67 (SD = 21.24) in fact exclusively the
38.8% of children met the recommended level of 60 min of PA per day.

Considering body image, the 57.8% of parents have an adequate body image percep-
tion of their child, the 34.4% underestimated while the 7.8% overestimated.

3.2. Linear Regression Analysis

A stepwise analysis was performed in order to investigate the variables that were
to be used in the final regression represented in the adjusted conditions in Tables 2 and
3A,B. As is usually done, the variables of age, BMI, and gender were used in all of the
regression analyses.

Table 2. The associated factors of health-related quality of life in children for the total score domain.

Total Score (n = 109) Reg. Coeff. (95% CI) p-Value *

Gender −3.26 (−8.46; 1.94) 0.22
Age 0.38(−1.47; 2.4) 0.68
BMI 0.35 (−0.58; 1.28) 0.46

Mother’s BMI −0.54 (−1.24; 0.15) 0.123
Sedentary a 0.03 (0.00; 0.57) 0.04 *
Light PA a 0.03 (0.00; 0.05) 0.09

Moderate PA a 0.075 (−0.01; 0.14) 0.03 *
Total Parent proxy-reports 0.17 (−0.03; 0.38) 0.10

Body image 3.51 (−0.44; 7.46) 0.08
* Significant p-value < 0.05; a accelerometer measured count per minutes calculated as weekly total minutes spent
in sedentary, light, and moderate activity.

Table 3. (A) The associated factors of health-related quality of life in children for the physical health
domain. (B) The associated factors of the health-related quality of life in children for the psychosocial
health domain.

(A)

Physical Health (n = 114)
Reg. Coeff. (95% CI) p-Value *

Gender −1.90 (−6.70; 2.89) 0.43
Age −1.62 (−3.46; 0.22) 0.08
BMI 0.43 (−0.54; 1.39) 0.38

Mother’s BMI −0.91 (−1.68; −0.15) 0.02 *
Physical health from the adult

self-reports −0.16 (−0.36; 0.03) 0.1

(B)

Psychosocial Health (n = 115)
Reg. Coeff. (95% CI) p-Value *

Gender −0.24 (−6.20; 5.72) 0.9

Age 1.87 (−0.27; 4.01) 0.09

BMI −0.84 (−2.33; 0.66) 0.27
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Table 3. Cont.

(B)

Psychosocial Health (n = 115)
Reg. Coeff. (95% CI) p-Value *

Sedentary a 0.03 (−0.01; 0.06) 0.10

Moderate PA a 0.06 (−0.02; 0.13) 0.14

Light PA a 0.02 (−0.01; 0.06) 0.17

Psychosocial health parent
proxy-reports 0.40 (0.18; 0.61) 0.00 *

Body image perception 3.60 (−0.89; 8.18) 0.12
* Significant p-value < 0.05; a accelerometer measured count per minutes, calculated as weekly total minutes spent
engaging in sedentary, light, and moderate activity.

Regarding the total score of the PedsQL, a stepwise analysis revealed that the mother’s
BMI, parent’s proxy-reports PedsQL total score, levels of physical activity, and body image
were relevant to include in the model. Indeed, adjusted linear regression showed that a
moderate PA was statistically significant positively associated with the total PedsQL score
(p < 0.05). Moreover, concerning sedentary time, the regression analysis results reported a
positive significant association (p < 0.05) with total PedsQL score (Table 2). The R-square
was 0.1421.

In the physical health domain (Table 3A), the regression analysis was adjusted for
mother’s BMI, and adult self-reported physical health after performing stepwise in reverse.
Mother’s BMI was the only statistically significant variable negatively associated with the
physical health domain of the children (p = 0.02). The R-square was 0.1945.

Table 3B shows the psychosocial health domain adjusted for body image, parent proxy-
reports of psychosocial health, and levels of physical activity showed a significant (p < 0.01)
positive association between parent’s proxy-report and the children’s psychosocial Health
domain. The R-square was 0.1421.

Interestingly, the children’s gender, BMI, and age had no association with any of the
HRQoL outcomes.

4. Discussion

The aim of this study was to investigate the anthropometric measures, parent’s edu-
cation, physical activity level, parent-reported/self-reported HRQoL, and body image as
potential predictors of children’s health-related quality of life from a sample of primary
school children.

The main significant finding of this study was that a higher time spent in moderate
intensity physical activity was positively associated with a higher health-related quality of
life in children measured by the total PedsQL score. These results were in line with previous
studies [8,19,61]. Indeed, the systematic review by Wu et al. of meta-analyses confirmed
that children with higher levels of physical activities had a better HRQoL [19]. Furthermore,
this PA and HRQoL’s positive association was consistent, regardless of weight status, age,
socio-economic characteristics, and sex [8]. Within our sample, weekly moderate physical
activity levels, measured by objective tools, were significant predictors of health-related
quality of life considering the PedsQL total score.

In addition, Wafa et al. found a positive relationship between HRQoL and MVPA, indi-
cating that children who were physically active had a better quality of life [19]; although in
their regressions, after the adjusted analyses, the relationship seemed to not be significantly
relevant. Conversely, in our study, the relationship between the total PedsQL score and
higher levels of moderate intensity physical activity was still significantly confirmed by
the adjusted linear regression.

Contrary to most of the studies focused on quality of life, we found that gender and
age were not a significant factor associated with variations in HRQoL. Our results are in
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accordance with Khairy et al. [43], who found that gender differences in HRQoL were
probably not very relevant in childhood, but started to appear or increase in adolescence,
especially among girls; in addition, they found that for age, adolescence most likely affects
the quality of life rather than primary school age. As suggested by Tsiros et al. [36], it is
essential to take into account the parent’s perceived HRQoL for their child. Indeed, in
our sample, it was observed that the parent’s proxy-report child’s psychosocial health
was significantly positively associated with the child’s self-reported psychosocial health.
Williams et al., however, found less agreement between parent proxy and child-reported
HRQoL in a 12-year-old age group compared with younger children [5]. Therefore, HRQoL
perceptions between children and parents likely begin to differ when their age increases,
as the child develops a more complex and independent understanding of the world, rather
than accepting their parental opinions [36]. Regarding the physical health domain, we
found a statistically significant inverse association between mother’s BMI and child’s
physical health. To the best of our knowledge, there are no studies that consider parent’s
anthropometric measures as predictive factors of quality of life in the physical health
domain. The scientific literature confirms that the parent’s BMI is associated with children’s
BMI [62] and health behavior [63]; therefore, considering that the family and environmental
contexts affect children’s lifestyle, it was not misleading to believe that the mother’s BMI
might be considered as a predictor of the children’s health-related quality of life.

Concerning the weight status scope, the majority of the studies in this field showed
that a higher weight status had a moderate to strong negative influence on the overall
HRQoL in pediatric populations [3,19,36]. Nevertheless, the children’s sample in our study
did not report a significant difference in quality of life related to different BMIs. Similarly,
some smaller USA studies did not find a significant relationship between BMI and quality
of life [64–66]. This controversial result may likely be due to some limitations, such as the
small sample size, which presents a bias in favor of normal-weight subjects. Indeed, only a
small part of our sample presented with obesity, and this probably influenced our results.
A further finding not in line with the literature was the positive association between time
spent engaging in sedentary behavior and the total PedsQl score. A possible explanation
might be related to the method used to assess the time spent participating in sedentary
activities, which was not detected from the child’s daily sleep hours. It is likely that, for
this reason, there was no inverse association between time spent in sedentary behavior and
children’s health-related quality of life. Nevertheless, the use of accelerometers is the most
widely accepted method of objectively measuring time spent engaging in PA in youth [67].

5. Conclusions

The findings from this cross-sectional study suggest that parent’s proxy-report of
child’s psychosocial health and mother’s BMI are potential predictors of a child’s health-
related quality of life for the psychosocial health and physical health domains, respectively.

For these reasons, future research should consider parent’s proxy-report and parent’s
anthropometric characteristics as factors potentially associated with HRQoL in children.

Furthermore, in our primary school children sample, moderate physical activity
was positively associated with the general PedsQL score, confirming itself as a predictor
of HRQoL.

Given this positive association found between children’s moderate weekly PA and
their HRQoL, these results indicate that supporting the implementation of PA intervention,
such as active commuting to and from school, active school recess, active breaks during
the curriculum and extra-curriculum time, and health-related homework programs on
physical activity, may provide benefits in terms of children’s quality of life.

Finally, we believe that there is a need to study the short and long-term effects of
structured physical activity interventions on health-related quality of life, especially using
school settings.



Int. J. Environ. Res. Public Health 2021, 18, 3251 10 of 12

Author Contributions: A.M., L.D., S.M., and D.G. conceived the study. L.D., A.M., S.M., D.G.; M.L.,
A.C., and S.T. contributed to the study design. A.M. drafted the manuscript, which was integrated
with important intellectual content by all authors. A.M., S.M., S.S., and F.E. collected and imputed
the data. A.M., S.M., D.G., L.D., F.C., and A.G. conducted the evaluation on the sample. A.M., D.G.,
S.M., and L.D. performed the statistical analysis. L.D., D.G., and S.T., supervised the study. The final
manuscript was read and approved by all of the authors. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines
of the Declaration of Helsinki, and approved by the Bioethics Committee (Prot. n. 0054382 of
18 March 2019—(UOR: SI017107-Classif. III/13)).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical and privacy reasons.

Acknowledgments: We would like to thank the School in Imola for agreeing to be part of this project.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Solans, M.; Pane, S.; Estrada, M.-D.; Serra-Sutton, V.; Berra, S.; Herdman, M.; Alonso, J.; Rajmil, L. Health-Related Quality of Life

Measurement in Children and Adolescents: A Systematic Review of Generic and Disease-Specific Instruments. Value Health 2008,
11, 742–764. [CrossRef]

2. Whoqol Group. Development of the WHOQOL: Rationale and Current Status. Int. J. Ment. Health 1994, 23, 24–56. [CrossRef]
3. Petracci, E.; Cavrini, G. The effect of weight status, lifestyle, and body image perception on health-related quality of life in

children: A quantile approach. Qual. Life Res. 2013, 22, 2607–2615. [CrossRef] [PubMed]
4. Zhang, L.; Fos, P.J.; Johnson, W.D.; Kamali, V.; Cox, R.G.; Zuniga, M.A.; Kittle, T. Body mass index and health related quality of

life in elementary school children: A pilot study. Health Qual. Life Outcomes 2008, 6, 77. [CrossRef]
5. Williams, J.; Wake, M.; Hesketh, K.; Maher, E.; Waters, E. Health-Related Quality of Life of Overweight and Obese Children.

JAMA 2005, 293, 70–76. [CrossRef]
6. Keating, C.L.; Moodie, M.L.; Swinburn, B.A. The health-related quality of life of overweight and obese adolescents—A study

measuring body mass index and adolescent-reported perceptions. Pediatr. Obes. 2011, 6, 434–441. [CrossRef] [PubMed]
7. Costa, D.; Cunha, M.; Ferreira, C.; Gama, A.; Machado-Rodrigues, A.M.; Rosado-Marques, V.; Mendes, L.L.; Nogueira, H.; Pessoa,

M.; Silva, M.G.; et al. Socioeconomic inequalities in children’s health-related quality of life according to weight status. Am. J.
Hum. Biol. 2021, 33, e23453. [CrossRef] [PubMed]

8. Wu, X.Y.; Han, L.H.; Zhang, J.H.; Luo, S.; Hu, J.W.; Sun, K. The influence of physical activity, sedentary behavior on health-related
quality of life among the general population of children and adolescents: A systematic review. PLoS ONE 2017, 12, e0187668.
[CrossRef] [PubMed]

9. Chimen, M.; Kennedy, A.; Nirantharakumar, K.; Pang, T.T.; Andrews, R.; Narendran, P. What are the health benefits of physical
activity in type 1 diabetes mellitus? A literature review. Diabetologia 2012, 55, 542–551. [CrossRef]

10. Metcalf, B.; Henley, W.E.; Wilkin, T. Effectiveness of intervention on physical activity of children: Systematic review and
meta-analysis of controlled trials with objectively measured outcomes (EarlyBird 54). BMJ 2012, 345, e5888. [CrossRef]

11. Müller-Riemenschneider, F.; Reinhold, T.; Nocon, M.; Willich, S.N. Long-term effectiveness of interventions promoting physical
activity: A systematic review. Prev. Med. 2008, 47, 354–368. [CrossRef]

12. Eime, R.M.; Young, J.A.; Harvey, J.T.; Charity, M.J.; Payne, W.R. A systematic review of the psychological and social benefits of
participation in sport for children and adolescents: Informing development of a conceptual model of health through sport. Int. J.
Behav. Nutr. Phys. Act. 2013, 10, 98. [CrossRef]

13. Longmuir, P.E.; Colley, R.C.; Wherley, V.A.; Tremblay, M.S. Canadian Society for Exercise Physiology position stand: Benefit and
risk for promoting childhood physical activity. Appl. Physiol. Nutr. Metab. 2014, 39, 1271–1279. [CrossRef]

14. Ortega, F.B.; Ruiz, J.R.; Castillo, M.J.; Sjöström, M. Physical fitness in childhood and adolescence: A powerful marker of health.
Int. J. Obes. 2007, 32, 1–11. [CrossRef] [PubMed]

15. Martínez-Vizcaíno, V.; Sánchez-López, M. Relationship between physical activity and physical fitness in children and adolescents.
Rev. Española Cardiol. 2008, 61, 108–111. [CrossRef]

16. WHO. WHO Guidelines on Physical Activity and Sedentary Behaviour; WHO: Geneva, Switzerland, 2020.
17. Troiano, R.P.; Berrigan, D.; Dodd, K.W.; Mâsse, L.C.; Tilert, T.; Mcdowell, M. Physical Activity in the United States Measured by

Accelerometer. Med. Sci. Sports Exerc. 2008, 40, 181–188. [CrossRef]
18. McLure, S.A.; Summerbell, C.D.; Reilly, J.J. Objectively measured habitual physical activity in a highly obesogenic environment.

Child Care Health Dev. 2009, 35, 369–375. [CrossRef]

http://doi.org/10.1111/j.1524-4733.2007.00293.x
http://doi.org/10.1080/00207411.1994.11449286
http://doi.org/10.1007/s11136-013-0358-0
http://www.ncbi.nlm.nih.gov/pubmed/23423756
http://doi.org/10.1186/1477-7525-6-77
http://doi.org/10.1001/jama.293.1.70
http://doi.org/10.3109/17477166.2011.590197
http://www.ncbi.nlm.nih.gov/pubmed/21774577
http://doi.org/10.1002/ajhb.23453
http://www.ncbi.nlm.nih.gov/pubmed/32578372
http://doi.org/10.1371/journal.pone.0187668
http://www.ncbi.nlm.nih.gov/pubmed/29121640
http://doi.org/10.1007/s00125-011-2403-2
http://doi.org/10.1136/bmj.e5888
http://doi.org/10.1016/j.ypmed.2008.07.006
http://doi.org/10.1186/1479-5868-10-98
http://doi.org/10.1139/apnm-2014-0074
http://doi.org/10.1038/sj.ijo.0803774
http://www.ncbi.nlm.nih.gov/pubmed/18043605
http://doi.org/10.1157/13116196
http://doi.org/10.1249/mss.0b013e31815a51b3
http://doi.org/10.1111/j.1365-2214.2009.00946.x


Int. J. Environ. Res. Public Health 2021, 18, 3251 11 of 12

19. Wafa, S.W.; Hamzaid, H.; Talib, R.A.; Reilly, J.J. Objectively Measured Habitual Physical Activity and Sedentary Behaviour in
Obese and Non-Obese Malaysian children. J. Trop. Pediatr. 2013, 60, 161–163. [CrossRef]

20. Lee, S.T.; Wong, J.E.; Shanita, S.N.; Ismail, M.N.; Deurenberg, P.; Poh, B.K. Daily Physical Activity and Screen Time, but Not Other
Sedentary Activities, Are Associated with Measures of Obesity during Childhood. Int. J. Environ. Res. Public Health 2014, 12,
146–161. [CrossRef] [PubMed]

21. Colley, R.C.; Garriguet, D.; Janssen, I.; Craig, C.L.; Clarke, J.; Tremblay, M.S. Physical activity of Canadian children and youth:
Accelerometer results from the 2007 to 2009 Canadian Health Measures Survey. Health Rep. 2011, 22, 15. [PubMed]

22. Hallal, P.C.; Andersen, L.B.; Bull, F.C.; Guthold, R.; Haskell, W.L.; Ekelund, U.; Lancet Physical Activity Series Working Group.
Global physical activity levels: Surveillance progress, pitfalls, and prospects. Lancet 2012, 380, 247–257. [CrossRef]

23. Hubbard, K.; Economos, C.D.; Bakun, P.; Boulos, R.; Chui, K.; Mueller, M.P.; Smith, K.; Sacheck, J. Disparities in moderate-to-
vigorous physical activity among girls and overweight and obese schoolchildren during school- and out-of-school time. Int. J.
Behav. Nutr. Phys. Act. 2016, 13, 39. [CrossRef]

24. Konstabel, K.; IDEFICS Consortium; Veidebaum, T.; Verbestel, V.; Moreno, L.A.; Bammann, K.; Tornaritis, M.; Eiben, G.; Molnár,
D.; Siani, A.; et al. Objectively measured physical activity in European children: The IDEFICS study. Int. J. Obes. 2014, 38,
S135–S143. [CrossRef] [PubMed]

25. Chinapaw, M.J.M.; Proper, K.I.; Brug, J.; Van Mechelen, W.; Singh, A.S. Relationship between young peoples’ sedentary behaviour
and biomedical health indicators: A systematic review of prospective studies. Obes. Rev. 2011, 12, e621–e632. [CrossRef]
[PubMed]

26. Saunders, T.J.; Chaput, J.-P.; Tremblay, M.S. Sedentary Behaviour as an Emerging Risk Factor for Cardiometabolic Diseases in
Children and Youth. Can. J. Diabetes 2014, 38, 53–61. [CrossRef]

27. Lauria, L.; Spinelli, A.; Buoncristiano, M.; Nardone, P. Decline of childhood overweight and obesity in Italy from 2008 to 2016:
Results from 5 rounds of the population-based surveillance system. BMC Public Health 2019, 19, 618. [CrossRef] [PubMed]

28. WHO. Report of the Commission on Ending Childhood Obesity. Implementation Plan: Executive Summary; World Health Organization:
Geneva, Switzerland, 2017; (WHO/NMH/PND/ECHO/17.1). Licence: CC BY-NC-SA 3.0 IGO; Available online: https://apps.
who.int/iris/bitstream/handle/10665/259349/WHO-NMH-PND-ECHO-17.1-eng.pdf (accessed on 15 March 2021).

29. Apolloni, A.; Marathe, A.; Pan, Z. A Longitudinal View of the Relationship between Social Marginalization and Obesity; Metzler, J.B.,
Ed.; Springer: Berlin/Heidelberg, Germany, 2011; pp. 61–68.

30. Toselli, S.; Brasili, P.; Spiga, F. Body image, body dissatisfaction and weight status in children from Emilia-Romagna (Italy):
Comparison between immigrant and native-born. Ann. Hum. Biol. 2013, 41, 23–28. [CrossRef] [PubMed]

31. Gow, M.L.; Tee, M.S.; Garnett, S.P.; Baur, L.A.; Aldwell, K.; Thomas, S.; Lister, N.B.; Paxton, S.J.; Jebeile, H. Pediatric obesity
treatment, self-esteem, and body image: A systematic review with meta-analysis. Pediatr. Obes. 2020, 15, e12600. [CrossRef]
[PubMed]

32. Ferrer-García, M.; Gutiérrez-Maldonado, J. The use of virtual reality in the study, assessment, and treatment of body image in
eating disorders and nonclinical samples: A review of the literature. Body Image 2012, 9, 1–11. [CrossRef] [PubMed]

33. Casarrubias-Jaimez, A.I.; Legorreta-Soberanis, J.; Sánchez-Gervacio, B.M.; Serrano-de Los Santos, F.R.; Paredes-Solís, S.; Flo-res-
Moreno, M.; Andersson, N.; Cockcroft, A. Body image and obesity in children from public primary schools in Acapulco, Mexico:
A cross-sectional study. Bol. Med. Hosp. Infant. Mex. 2020, 77, 119–126. [CrossRef]

34. Wille, N.; Bullinger, M.; Holl, R.; Hoffmeister, U.; Mann, R.; Goldapp, C.; Reinehr, T.; Westenhöfer, J.; Egmond-Froehlich, A.;
Ravens-Sieberer, U. Health-related quality of life in overweight and obese youths: Results of a multicenter study. Health Qual. Life
Outcomes 2010, 8, 36. [CrossRef]

35. Ottova, V.; Erhart, M.; Rajmil, L.; Dettenborn-Betz, L.; Ravens-Sieberer, U. Overweight and its impact on the health-related quality
of life in children and adolescents: Results from the European KIDSCREEN survey. Qual. Life Res. 2012, 21, 59–69. [CrossRef]

36. Tsiros, M.D.; Olds, T.; Buckley, J.D.; Grimshaw, P.; Brennan, L.; Walkley, J.; Hills, A.P.; Howe, P.R.C.; Coates, A.M. Health-related
quality of life in obese children and adolescents. Int. J. Obes. 2009, 33, 387–400. [CrossRef]

37. Helseth, S.; Haraldstad, K.; Christophersen, K.-A. A cross-sectional study of Health Related Quality of Life and body mass index
in a Norwegian school sample (8–18 years): A comparison of child and parent perspectives. Health Qual. Life Outcomes 2015,
13, 47. [CrossRef] [PubMed]

38. Masini, A.; Lanari, M.; Marini, S.; Tessari, A.; Toselli, S.; Stagni, R.; Bisi, M.C.; Bragonzoni, L.; Gori, D.; Sansavini, A.; et al.
A Multiple Targeted Research Protocol for a Quasi-Experimental Trial in Primary School Children Based on an Active Break
Intervention: The Imola Active Breaks (I-MOVE) Study. Int. J. Environ. Res. Public Health 2020, 17, 6123. [CrossRef] [PubMed]

39. Varni, J.W.; Seid, M.; Rode, C.A. The PedsQL™: Measurement Model for the Pediatric Quality of Life Inventory. Med. Care 1999,
37, 126–139. [CrossRef] [PubMed]

40. Varni, J.W.; Burwinkle, T.M.; Seid, M. The PedsQLTM 4.0 as a School Population Health Measure: Feasibility, Reliability, and
Validity. Qual. Life Res. 2006, 15, 203–215. [CrossRef] [PubMed]

41. Varni, J.W.; Seid, M.; Kurtin, P.S. PedsQL™ 4.0: Reliability and Validity of the Pediatric Quality of Life Inventory™ Version 4.0
Generic Core Scales in Healthy and Patient Populations. Med. Care 2001, 39, 800–812. [CrossRef]

42. Varni, J.W.; Limbers, C.A.; Burwinkle, T.M. Parent proxy-report of their children’s health-related quality of life: An analysis
of 13,878 parents’ reliability and validity across age subgroups using the PedsQL™ 4.0 Generic Core Scales. Health Qual. Life
Outcomes 2007, 5, 1–10. [CrossRef]

http://doi.org/10.1093/tropej/fmt093
http://doi.org/10.3390/ijerph120100146
http://www.ncbi.nlm.nih.gov/pubmed/25546277
http://www.ncbi.nlm.nih.gov/pubmed/21510586
http://doi.org/10.1016/S0140-6736(12)60646-1
http://doi.org/10.1186/s12966-016-0358-x
http://doi.org/10.1038/ijo.2014.144
http://www.ncbi.nlm.nih.gov/pubmed/25376215
http://doi.org/10.1111/j.1467-789X.2011.00865.x
http://www.ncbi.nlm.nih.gov/pubmed/21438990
http://doi.org/10.1016/j.jcjd.2013.08.266
http://doi.org/10.1186/s12889-019-6946-3
http://www.ncbi.nlm.nih.gov/pubmed/31113403
https://apps.who.int/iris/bitstream/handle/10665/259349/WHO-NMH-PND-ECHO-17.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/259349/WHO-NMH-PND-ECHO-17.1-eng.pdf
http://doi.org/10.3109/03014460.2013.822557
http://www.ncbi.nlm.nih.gov/pubmed/23937284
http://doi.org/10.1111/ijpo.12600
http://www.ncbi.nlm.nih.gov/pubmed/32020780
http://doi.org/10.1016/j.bodyim.2011.10.001
http://www.ncbi.nlm.nih.gov/pubmed/22119329
http://doi.org/10.24875/BMHIM.20000027
http://doi.org/10.1186/1477-7525-8-36
http://doi.org/10.1007/s11136-011-9922-7
http://doi.org/10.1038/ijo.2009.42
http://doi.org/10.1186/s12955-015-0239-z
http://www.ncbi.nlm.nih.gov/pubmed/25884676
http://doi.org/10.3390/ijerph17176123
http://www.ncbi.nlm.nih.gov/pubmed/32842483
http://doi.org/10.1097/00005650-199902000-00003
http://www.ncbi.nlm.nih.gov/pubmed/10024117
http://doi.org/10.1007/s11136-005-1388-z
http://www.ncbi.nlm.nih.gov/pubmed/16468077
http://doi.org/10.1097/00005650-200108000-00006
http://doi.org/10.1186/1477-7525-5-1


Int. J. Environ. Res. Public Health 2021, 18, 3251 12 of 12

43. Khairy, S.A.; Eid, S.R.; El Hadidy, L.M.; Gebril, O.H.; Megawer, A.S. The health-related quality of life in normal and obese children.
Egypt. Pediatr. Assoc. Gaz. 2016, 64, 53–60. [CrossRef]

44. Willett, W. Food-Frequency Methods. In Nutritional Epidemiology; Oxford University Press (OUP): Oxford, UK, 1998; pp. 74–100.
45. Martone, D.; Roccaldo, R.; Censi, L.; Toti, E.; Catasta, G.; D’Addesa, D.; Carletti, C.; D’Amicis, A.; Angelini, V.; Bevilacqua, N.;

et al. Food consumption and nutrient intake in Italian school children: Results of the ZOOM8 study. Int. J. Food Sci. Nutr. 2013,
64, 700–705. [CrossRef] [PubMed]

46. Collins, M.E. Body figure perceptions and preferences among preadolescent children. Int. J. Eat. Disord. 1991, 10, 199–208.
[CrossRef]

47. Weiner, J.S.; Lourie, J.A. Practical Human Biology; Academic Press: Cambridge, MA, USA, 1981; ISBN 0127419608.
48. Lohman, T.G.; Roche, A.F.; Martorell, R. Anthropometric Standardization Reference Manual; Human Kinetics Books: Champaign, IL,

USA, 1998.
49. Ashwell, M.; Hsieh, S.D. Six reasons why the waist-to-height ratio is a rapid and effective global indicator for health risks of

obesity and how its use could simplify the international public health message on obesity. Int. J. Food Sci. Nutr. 2005, 56, 303–307.
[CrossRef] [PubMed]

50. Maffeis, C.; Banzato, C.; Talamini, G. Waist-to-Height Ratio, a Useful Index to Identify High Metabolic Risk in Overweight
Children. J. Pediatr. 2008, 152, 207–213.e2. [CrossRef] [PubMed]

51. McCarthy, H.D.; Ashwell, M. A study of central fatness using waist-to-height ratios in UK children and adolescents over two
decades supports the simple message—‘Keep your waist circumference to less than half your height’. Int. J. Obes. 2006, 30,
988–992. [CrossRef]

52. Cole, T.J.; Flegal, K.M.; Nicholls, D.; Jackson, A.A. Body mass index cut offs to define thinness in children and adolescents:
International survey. BMJ 2007, 335, 194. [CrossRef] [PubMed]

53. Cole, T.J.; Lobstein, T. Extended international (IOTF) body mass index cut-offs for thinness, overweight and obesity. Pediatr. Obes.
2012, 7, 284–294. [CrossRef]

54. Frisancho, A.R. Anthropometric Standards: An Interactive Nutritional Reference of Body Size and Body Composition for Children and
Adults; University of Michigan Press: Ann Arbor, MI, USA, 2008; ISBN 9780472115914.

55. Slaughter, M.H.; Lohman, T.G.; Boileau, R.A.; Horswill, C.A.; Stillman, R.J.; Van Loan, M.D.; Bemben, D.A. Skinfold equations for
estimation of body fatness in children and youth. Hum. Biol. 1988, 60, 709–723. [PubMed]

56. Migueles, J.H.; Cadenas-Sanchez, C.; Ekelund, U.; Nyström, C.D.; Mora-Gonzalez, J.; Löf, M.; Labayen, I.; Ruiz, J.R.; Ortega, F.B.
Accelerometer Data Collection and Processing Criteria to Assess Physical Activity and Other Outcomes: A Systematic Review
and Practical Considerations. Sports Med. 2017, 47, 1821–1845. [CrossRef] [PubMed]

57. Colley, R.; Gorber, S.C.; Tremblay, M.S. Quality control and data reduction procedures for accelerometry-derived measures of
physical activity. Health Rep. 2010, 21, 63–69.

58. Ortega, F.B.; Konstabel, K.; Pasquali, E.; Ruiz, J.R.; Hurtig-Wennlöf, A.; Mäestu, J.; Löf, M.; Harro, J.; Bellocco, R.; Labayen, I.; et al.
Objectively Measured Physical Activity and Sedentary Time during Childhood, Adolescence and Young Adulthood: A Cohort
Study. PLoS ONE 2013, 8, e60871. [CrossRef] [PubMed]

59. Rich, C.; Geraci, M.; Griffiths, L.; Sera, F.; Dezateux, C.; Cortina-Borja, M. Quality Control Methods in Accelerometer Data
Processing: Identifying Extreme Counts. PLoS ONE 2014, 9, e85134. [CrossRef] [PubMed]

60. Evenson, K.R.; Catellier, D.J.; Gill, K.; Ondrak, K.S.; McMurray, R.G. Calibration of two objective measures of physical activity for
children. J. Sports Sci. 2008, 26, 1557–1565. [CrossRef] [PubMed]

61. Shoesmith, A.; Hall, A.; Hope, K.; Sutherland, R.; Hodder, R.K.; Trost, S.G.; Lecathelinais, C.; Lane, C.; McCarthy, N.; Nathan,
N. Associations between in-school-hours physical activity and child health-related quality of life: A cross-sectional study in a
sample of Australian primary school children. Prev. Med. Rep. 2020, 20, 101179. [CrossRef]

62. Toselli, S.; Zaccagni, L.; Celenza, F.; Albertini, A.; Gualdi-Russo, E. Risk factors of overweight and obesity among preschool
children with different ethnic background. Endocrine 2014, 49, 717–725. [CrossRef] [PubMed]

63. Lee, C.Y.; LeDoux, T.A.; Johnston, C.A.; Ayala, G.X.; O’Connor, D.P. Association of parental body mass index (BMI) with child’s
health behaviors and child’s BMI depend on child’s age. BMC Obes. 2019, 6, 11. [CrossRef]

64. Janicke, D.M.; Marciel, K.K.; Ingerski, L.M.; Novoa, W.; Lowry, K.W.; Sallinen, B.J.; Silverstein, J.H. Impact of Psychosocial Factors
on Quality of Life in Overweight Youth. Obesity 2007, 15, 1799–1807. [CrossRef]

65. Ingerski, M.L.M.; Janicke, D.M.; Silverstein, J.H. Brief Report: Quality of Life in Overweight Youth–The Role of Multiple
Informants and Perceived Social Support. J. Pediatr. Psychol. 2007, 32, 869–874. [CrossRef]

66. Stern, M.; Mazzeo, S.E.; Gerke, C.K.; Porter, J.S.; Bean, M.K.; Laver, J.H. Gender, Ethnicity, Psychosocial Factors, and Quality of
Life Among Severely Overweight, Treatment-Seeking Adolescents. J. Pediatr. Psychol. 2006, 32, 90–94. [CrossRef]

67. Zheng, Y.; Wong, W.K.; Guan, X.; Trost, S. Physical Activity Recognition from Accelerometer Data Using a Multi-Scale Ensemble
Method. In Proceedings of the Twenty-Fifth Innovative Applications of Artificial Intelligence Conference, Bellevue, WA, USA,
14–18 July 2013; pp. 1575–1581.

http://doi.org/10.1016/j.epag.2016.05.001
http://doi.org/10.3109/09637486.2013.775226
http://www.ncbi.nlm.nih.gov/pubmed/23480239
http://doi.org/10.1002/1098-108X(199103)10:2&lt;199::AID-EAT2260100209&gt;3.0.CO;2-D
http://doi.org/10.1080/09637480500195066
http://www.ncbi.nlm.nih.gov/pubmed/16236591
http://doi.org/10.1016/j.jpeds.2007.09.021
http://www.ncbi.nlm.nih.gov/pubmed/18206690
http://doi.org/10.1038/sj.ijo.0803226
http://doi.org/10.1136/bmj.39238.399444.55
http://www.ncbi.nlm.nih.gov/pubmed/17591624
http://doi.org/10.1111/j.2047-6310.2012.00064.x
http://www.ncbi.nlm.nih.gov/pubmed/3224965
http://doi.org/10.1007/s40279-017-0716-0
http://www.ncbi.nlm.nih.gov/pubmed/28303543
http://doi.org/10.1371/journal.pone.0060871
http://www.ncbi.nlm.nih.gov/pubmed/23637772
http://doi.org/10.1371/journal.pone.0085134
http://www.ncbi.nlm.nih.gov/pubmed/24454804
http://doi.org/10.1080/02640410802334196
http://www.ncbi.nlm.nih.gov/pubmed/18949660
http://doi.org/10.1016/j.pmedr.2020.101179
http://doi.org/10.1007/s12020-014-0479-4
http://www.ncbi.nlm.nih.gov/pubmed/25420642
http://doi.org/10.1186/s40608-019-0232-x
http://doi.org/10.1038/oby.2007.214
http://doi.org/10.1093/jpepsy/jsm026
http://doi.org/10.1093/jpepsy/jsl013

	Introduction 
	Materials and Methods 
	Study Design and Participant 
	Study Variables and Instruments 
	Health-Related Quality of Life 
	Demographic Variables 
	Body Image Perception 
	Anthropometric Variables 
	Physical Activity Variables 

	Statistical Analysis 

	Results 
	Study Participants 
	Linear Regression Analysis 

	Discussion 
	Conclusions 
	References

