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Abstract: Although fatigue is a frequently occurring symptom in young patients with obesity,
relatively few studies have assessed their perception of fatigue and its impact on their quality of
life so far. Comparisons between the reports of fatigue in children/adolescents with obesity and
their parents were assessed using the Pediatric Quality of Life Inventory-Multidimensional Fatigue
Scale (PedsQL-MFS). One hundred Italian children/adolescents (36 males; 64 females), aged between
11 and 17 (mean age = 15.3; SD = 1.61) with severe obesity [mean Body Mass Index (BMI: kg / m?) = 38;
SD = 5.48] and their caregivers were enrolled. Perception of fatigue did not change by sex and rates of
obesity in adolescents, while there was a difference (p = 0.040) in parents’ reports of cognitive fatigue
between parents of children/adolescents of Group 1 (BMI SDS 2-2.99) and Group 2 (BMI SDS > 3),
with a higher perception of fatigue in parents of the less heavy obese children. Significant differences
in reports of general fatigue subscale were found between children/adolescents and their parents,
being higher in their parents than in the young subjects with obesity (p < 0.001). Significant moderate
correlations between all the subscales of PedsQL-MFS for children and parents were found with
Pearson’s coefficients ranging from 0.529 to 0.571 (p < 0.001). The perception of fatigue measured
with the PedsQL-MFS was comparable between obese children and their parents, thus indicating that
this symptom is not hidden by children and is clearly perceived by their parents.
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1. Introduction

The World Health Organization recently estimated that the prevalence of obesity nearly
tripled over the last forty years, worldwide. Over 340 million children and adolescents
aged 5-19 were overweight or obese in 2016, and 38.2 million children under the age of
5 years were overweight or obese in 2019 [1].

Childhood obesity is associated with several comorbidities, such as type 2 diabetes,
insulin resistance, other metabolic diseases, cardiovascular and respiratory diseases (such
as obstructive sleep apnoea), and musculoskeletal problems. However, the effects of
childhood obesity are not only restricted to physical health, but they have an impact
on psychological functioning [2], as childhood obesity severely impacts all the domains
composing the so-called health-related quality of life. Obesity in children and adolescents
is also associated with low self-esteem, poor body image [3], depression [4], and decreased
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cognitive performance [5]. Obese children are often bullied and face numerous social
consequences, such as victimization, stigmatization, and marginalization [6].

Fatigue is reported as an important psychological aspect for a significant number
of children and adults affected by different clinical conditions [7], including obesity [8].
Fatigue has been defined as an extreme and persistent feeling of tiredness, weakness, or
exhaustion that is experienced during physical or intellectual activities and is not reduced
or alleviated by resting [9]. In obesity, fatigue is usually associated with psychological
distress and disability, and, importantly, it negatively interferes with therapeutic physical
activities, making them more difficult to be performed and also reducing diet adherence [10].
Although fatigue represents a crucial factor in conditioning the course of obesity, little
research has been conducted evaluating the relationships between fatigue and obesity in
children/adolescents with obesity so far.

Pedjiatric obesity and fatigue have been previously associated [8], although the nature
and direction of such associations were not entirely clear. One possible explanation is
that people with higher levels of fatigue may be more susceptible to increasing BMI via
less physical activity and a more sedentary lifestyle [11]. In addition, taking into account
the link between pediatric and adult obesity, the evaluation of fatigue in pediatric obesity
becomes essential to monitor the progression of the disease, its impact on quality of life,
and treatment compliance [12]. Despite the well-known link between fatigue and obesity,
relatively few studies have objectively assessed patients’ perceptions of fatigue in their life.

The Pediatric Quality of Life Inventory-Multidimensional Fatigue Scale (PedsQL-
MEFS) [12] is the most used tool to investigate fatigue in pediatric age, assessing fatigue
in the cognitive, physical, and sleep/rest dimensions [13]. One of the most interesting
aspects of PedsQL-MFS is that it is designed to be administered as a child self-report
and, simultaneously, as a parent proxy report instrument, offering the opportunity to
be informed about fatigue from different points of view. For this reason, it should be
considered a valid tool to be adopted for studying fatigue in pediatric obesity. It is a
promising research area in which less effort has been made to investigate together the
child and parent reports about the perception of fatigue in pediatric obesity. Most of the
current studies assessing fatigue in children and adolescents with obesity involved only
the self-report form of PedsQL-MSF [14], while, on the other hand, parental perceptions in
the field of pediatric obesity were primarily assessed only via qualitative studies [15].

The objective of the present study is to describe the perception of fatigue in chil-
dren/adolescents with obesity and their parents, comparing the two versions of the Pedi-
atric Quality of Life Inventory-Multidimensional Fatigue Scale (PedsQL-MFS).

2. Materials and Methods
2.1. Participants and Procedures

This was a cross-sectional study on the association between obesity and a variety
of adolescent outcomes, including cognitive fusion, emotional eating [2], and fatigue
perception. One hundred and five Italian adolescents (38 males; 67 females) aged between
11 and 17 (mean age = 15.3; SD = 1.61) with severe obesity [mean Body Mass Index
(BMI) = 38; SD = 5.48] and their caregivers were initially screened for the participation at
the study. Obesity was defined as having a BMI standard deviation score (BMI SDS) for sex
and chronological age greater than 2, according to the Italian growth charts [16]. Young
patients and/or their caregivers with cognitive impairment and unable to understand
the questionnaire were excluded (n = 5). After completing both informed consent by
parents and written assent to participate by children, participants were asked to complete
a self-report questionnaire. The questionnaire was self-administered. Children and their
parents completed the questionnaire separately. The current study was approved by the
Ethical Committee of Istituto Auxologico Italiano, IRCCS, Milan, Italy (research project
code: 01C625; acronym: FATIPSICOB). The research was carried out according to the
Declaration of Helsinki and its advancements.
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2.2. Measures

The children and parent versions of the Pediatric Quality of Life Inventory-Multidimensional
Fatigue Scale (PedsQL-MFS) [12,17], a self-report questionnaire consisting of 18 items
describing symptoms of fatigue. Each item is rated on a 5-point Likert scale from 0 “almost
never” to 4 “almost always”. Italian child report versions for 8-12 year-olds and 13-18 year-
olds previously validated for use in pediatric obesity by our group were used. PedsQL-MFS
comprises three subscales: cognitive fatigue exploring difficulties in cognitive functions
(i.e.,”it is hard for me to maintain attention on things”; “it is hard for me to remember what
people tell me”), sleep/rest fatigue assessing sleep disorders (i.e., “I feel tired when I wake
up in the morning”; “I rest a lot”), and general fatigue assessing the general perception of
fatigue during the day (i.e., “I feel tired”; “I feel too tired to do things that I like to do”).

2.3. Statistical Analysis

Sample size calculation for mean comparisons was performed using G*Power software
(release 3.1.9.4).

Setting alpha to 0.05 and power to 0.80, a total sample of 200 (100 children and
100 parents) was considered sufficient to detect a small-to-medium effect size (d = 0.40).

Descriptive statistics were computed for all demographic, physical, and clinical vari-
ables. The normal distribution of the variables was assessed by skewness and kurtosis
indices. Differences between males and females, as well as different rates of obesity (Group
1: BMI SDS 2-2.99 vs. Group 2: BMI SDS > 3) and differences in PedsQL-MFS parent
versions according to sex and rates of obesity of their children, were evaluated using inde-
pendent sample t-tests. Relations between parents and children versions of PedsQL-MFS
subscales were also analyzed with Pearson’s correlation. Critical alpha was set to 0.05.

All analyses were performed with Jamovi (The jamovi project 2021). Jamovi (Version
2.3.2) [Computer Software] retrieved from https://www.jamovi.org.

3. Results
3.1. Description of the Sample

In this study, there were no missing data. From the initial screening, five participants
were excluded since they did not meet our inclusion/exclusion criteria. The final sample
was composed of one hundred Italian adolescents (36 males; 64 females), aged between 11
and 17 (mean age = 15.3; SD = 1.61) with severe obesity [mean Body Mass Index (BMI) = 38;
SD = 5.48], and their parents. Descriptive statistics of the sample are presented in Table 1.
Most of the participants had a secondary school degree (78%). All the subscales of PedsQL-
MEFS of both versions had a good-to-high internal consistency (x ranged from 0.727 to
0.920). Table 2 shows means and standard deviations for PedsQL-MFS subscales of both
versions by sex and rates of obesity of children/adolescents and their comparisons. Results
showed no statistically significant differences between reports of children/adolescents
according to their sex and rate of obesity (group 1: BMI SDS: 2-2.99; group 2: BMI SDS: >3).

Table 1. Descriptive statistics of the sample.

n Mean (SD) 104
Sex Males 36
Females 64
Age 15.3 (1.61)
Educational level SEE;?EZ;Z?ESLI %;
BMI 38 (5.48)

BMI SDS 3.05(0.51)
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Table 1. Cont.

n Mean (SD) 104
Cognitive fatigue 100 6.49 (4.98) 0.870
. Sleep/rest fatigue 100 7.98 (4.73) 0.727
PedsQL-MFS child General fatigue 100 7.34(4.11) 0.809
Total fatigue 100 21.81 (11.14) 0.878
Cognitive fatigue 100 7.83 (5.66) 0.920
Sleep /rest fatigue 100 9.00 (5.43) 0.868
PedsQL_MFS parent General fatigue 100 10.25 (4.57) 0.789
Total fatigue 100 27.08 (12.86) 0.913

Table 2. Means (SD) and Student’s t (p) of PedsQL-MFS child and parent versions between sex and
rates of obesity of children.

n Mean (SD) Student’s t (p) p
Males 36 6.06 (4.64)
Cognitive fatigue Females 64 6.73/5.18) 0.652 0.516
BMI SDS 2-2.99 45 7.40 (5.13)
BMI SDS > 3 55 5.75 (4.78) 1.667 0.099
Males 36 7.06 (4.55) s 0143
Sleep/rest fatigue Females 64 8.50/4.78)
BMI SDS 2-2.99 45 7.98 (4.60) 000 0,997
. BMI SDS > 3 55 7.98 (4.87) : :
PedsQL-MFS child
Males 36 6.44 (4.30) et 0102
General fatigue Females 64 7.84 (3.94) ) )
BMI SDS 2-2.99 45 7.89 (4.16)
BMI SDS > 3 55 6.89 (4.04) 1.211 0.229
Males 36 19.56 (10.73)
Total fatigue Females 64 23.08 (11.24) —1.528 0.130
BMI SDS 2-2.99 45 23.27 (10.92)
BMI SDS > 3 55 20.62 (11.27) 1.185 0.239
Males 36 7.92 (5.63)
Cognitive fatigue Females 64 7.78 (5.72) 0.114 0.509
BMI SDS 2-2.99 45 9.11 (5.43) 082 0,040
BMI SDS > 3 55 6.78 (5.67) : :
Males 36 8.50 (5.06) 0689 049
Sleep/ rest fatigne Females 64 9.28 (5.64)
BMI SDS 2-2.99 45 9.00 (4.94) 0,000 1000
PedsOL-MFS parent BMI SDS > 3 55 9.00 (5.84) : :
Males 36 9.28 (4.78) 1,608 0111
General fatigue Females 64 10.80 (4.39) ) ’
BMI SDS 2-2.99 45 1029 (4.58)
BMI SDS > 3 55 10.22 (4.61) 0.076 0.939
Males 36 25.69 (12.30)
Total fatigue Females 64 27.86 (13.20) —0.807 0422
BMI SDS 2-2.99 45 28.40 (11.90)
BMI SDS > 3 55 26.00 (13.61) 0.927 0.356

Note: * p < 0.05.

Similarly, no differences in parents’ reports of PedsQL-MFS based on sex and rates
of obesity of their children were found, except for cognitive fatigue (p = 0.040) which was
higher in parents of children/adolescents of group 1 than group 2.

3.2. Comparison between the Perceptions of Fatigue in Children/Adolescents vs. Their Parents

In order to compare the perceptions of fatigue in children/adolescents with obesity
vs. their parents, independent sample f-tests were run. Results are presented in Table 3.
Significant differences between children’s and parents’ reports in general fatigue (p < 0.001)
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and total fatigue (p = 0.002) were found, with higher means of both subscales being recorded
in parents rather than in their children/adolescents. By contrast, no significant differences
in the reports of sleep-rest and cognitive fatigue were found between children/adolescents
and their parents.

Table 3. Comparisons and correlations between child and parent versions of PedsQL-MFS.

Student’t (p) Pearson’s r (p)
Cognitive fatigue child Cognitive fatigue parent ~ —1.78 (0.077) 0.571 (p < 0.001)
Sleep /rest fatigue child Sleep /rest fatigue parent ~ —1.42 (0.158) 0.529 (p < 0.001)
General fatigue child General fatigue parent —4.74 (<0.001) 0.531 (p < 0.001)
Total fatigue child Total fatigue parent —3.10 (0.002) 0.557 (p < 0.001)

Beyond specific differences, similar trends were observed in perceptions of fatigue
in children/adolescents with obesity and their parents, as demonstrated by moderate
but significant Pearson’s correlations between all the subscales of PedsQL-MFS, with
coefficients ranging from 0.529 to 0.571 (p < 0.001).

4. Discussion

Fatigue is a debilitating condition that aggravates the impact of obesity on HRQOL and
mental health [8]. Despite its recognized effects, there is a scarcity of studies addressing the
perception of fatigue in young obese individuals and their parents. Our study quantitatively
assessed fatigue in a pediatric sample suffering from obesity and their parents, comparing
the two versions of PedsQL-MFS.

According to our results, the perception of fatigue did not change by sex and rates of
obesity in adolescents, suggesting that fatigue is a common health-related condition associ-
ated with pediatric obesity. The lack of gender-related differences in fatigue perceptions
has not yet been extensively studied in the obese population, but finds partial confirmation
in the literature. Lassandro and colleagues [18] studied the perception of fatigue in young
patients with chronic immune thrombocytopenia and their caregivers via PedsQL-MFS
and no statistically significant differences in fatigue perception between the two genders
were found, thus indicating the predominant role of the disease per se. Similar results were
obtained by Ghajarzadeh and colleagues [19], who found that fatigue in multiple sclerosis
was not related to gender but was influenced by other factors, such as the duration of
the disease.

As far as parents’ reports are concerned, our results did not show statistically signifi-
cant differences according to the child’s sex and rate of obesity, with the only exception of
cognitive fatigue which was higher in parents of obese children with lower BMI.

Although our study allowed us to assess possible differences in the perception of
fatigue in relation to the different degrees of obesity (measured by BMI SDS), it does not
actually take into account additional factors that could have an impact on the perception of
fatigue, such as the duration of the disease and/or the individual psychological status, and,
therefore, it will require further additional studies for definitive confirmation.

Comparisons between children/adolescents and their parents’ reports showed similar
results, with no significant differences between children/adolescents and their parents
across sleep/rest and cognitive fatigue. However, parents showed a higher perception
of fatigue in their children with respect to general fatigue (i.e., “I feel physically weak”)
compared to their sons or daughters.

Correlations between PedsQL-MFS of children and parents showed moderate signifi-
cant associations between reports of young patients and those of their caregivers, suggesting
that the lower the level of fatigue perception in children, the lower the level of fatigue
in parents’ perceptions and vice-versa. Such results were in line with previous findings
suggesting similar perceptions of fatigue in children and their caregivers in chronic condi-
tions [20]. Our results are also in line with previous data collected by our research team
in the field of psychological adjustment of children/adolescents with obesity in which



J. Clin. Med. 2023, 12, 4268

60f7

References

parents/children agreement was evaluated with the Child Behavior Checklist (CBCL) for
parents and Youth Self-Report (YSR) for children (under review). Our results showed
positive and significant correlations between CBCL and YSR, thus suggesting a similar
trend between children’s and parents’ perceptions.

The present study has several limitations. The cross-sectional nature of the study
warrants caution in making causal conclusions about the relationships between fatigue
and obesity. Data available for analysis are limited to those collected in a single clinical
center, and are, therefore, less generalizable to the entire population. In addition, there is a
lack of demographic data about parents such as sex, age, socio-economic status, or other
clinical data that could influence the perception of their child and should be considered
for the study. Finally, the fact that we obtained future replications of this work will take
into consideration additional data from children and their parents. Furthermore, despite
the agreement in the reports by children and parents, we are unable to definitively detect
the ability of parents to perceive the child condition independently from the quality of
their relationship. Despite limitations, the study presents also some strengths. The study
employed a measure of fatigue that has been validated in pediatric obese populations. The
sample was relatively large for a clinical population and included participants of both
genders with a severe degree of obesity.

To address limitations and provide further knowledge about fatigue in youth obesity,
advancements of this study should include additional socio-demographic information,
including other clinical centers, and make comparisons with a control group of normal-
weight adolescents, as well as including longitudinal measures to detect eventual changes
over time of fatigue. In addition, future directions of the study should be moved toward
the implementation of treatments addressing fatigue in obese populations.

In conclusion, the perception of fatigue measured with the PedsQL-MFS was compara-
ble between obese children and their parents, thus indicating that, although this symptom
can be considered less visible [20], it is clearly perceived by parents of youth with obesity.
Since fatigue in pediatric obesity impacts heavily quality of life, ability to perform physical
activity, and adherence to diets, the adequate perception by parents of sleep/rest fatigue,
cognitive fatigue, and general fatigue in their children with obesity must represent a fur-
ther stimulus to embark on a multidisciplinary body weight reduction program for their
sons/daughters.
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