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SUMMARY

OBJECTIVE: To analyze the use of a mobile physical activity application and its influence on body composition and sleep quality in

overweight children.

METHODS: Prospective study with 37 patients from the Child and Adolescent Obesity Clinic at Unicamp Hospital das Clinicas, between

2018 and 2019. Anamnesis and anthropometry were performed. We oriented the use of the application for six weeks, five days/week

for ten minutes.

RESULTS: Among 37 patients, 28 (mean age 10.7+2.0 years, 50% boys) used the application. The average use of the application ranged

from 1.9342.18 to 3.25+1.84 times/week, with a peak in the second week and a progressive decrease during follow-up. The paired
t-test showed, on average, lean mass (t (27)=-2.91), weight (t (27)=-3.11) and height (t (27)=-3.79). After using the application, these
were higher than before (all p<0.05). There was a significant difference in the proportion of children who presented difficulty sleeping

(2 (1)=5.143) and insomnia (32 (1)=4.167).

CONCLUSIONS: There was an improvement in sleep quality and an increase in lean mass, but no significant changes in BMI z-score,

waist circumference, and body fat percentage.
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INTRODUCTION

Prevention and control of obesity among children and ado-
lescents present a challenge to healthcare professionals as they
involve improvement in dietary behavior, physical activity, and
sleep quality. New technologies, such as mobile health appli-
cations, have emerged as an aid in this process'. These appli-
cations allow users to customize their goals and plans, and to
switch between activities’. Most patients can benefit from these

services, even if they live in remote communities and have lim-
ited access to places that provide care, because they are reliable,
accurate, and inexpensive’.

Mobile-health applications present an effective and sustain-
able solution that can help users promote significant and con-
sistent changes in their behavior towards an active and healthy
lifestyle®. Studies indicate that they offer a fun alternative for
users to improve their physical condition, concentration, and
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Workout app on body composition and sleep quality of overweight children

sleep. These applications can motivate users to play sports, and
can be used outdoors as well as in groups®’.

Given the current concerns regarding weight-management
and increased screen time among children, this study aimed at
evaluating the effect the use of a mobile application, by pro-
moting physical activity, might have on the body composition

and sleep quality of overweight children.

METHODS

This prospective, interventional study was conducted between
February 2018 and August 2019, and included male and female
patients who were in follow-up care at the Child and Adolescent
Obesity Clinic of the Unicamp Hospital das Clinicas. Ten new
cases of children between the ages of two and seventeen were
admitted to the clinic every month.

Cases that met the inclusion criteria were selected. We selected
37 patients between the ages of seven and thirteen who had a
suitable smartphone, were able to understand the application’s
functionality and the exercises, and were either overweight
or obese. Patients signed an Informed Consent or a Minor
Informed Consent form. Among the exclusion criteria were
the presence of former psychiatric disorders, other concomitant
illnesses such as endocrine, renal, pulmonary, or cardiovascular
diseases, and girls who had started menstruating.

For the intervention, we used the Tabata Timer® applica-
tion for physical activity, and instructed patients to use the
application at least five days a week, for six consecutive weeks.
This application is available for free on several platforms, and it
helps users to structure and modify the intensity of their exer-
cises, supporting short-duration workout sessions. We helped
patients set up the application, the time settings, and structured
the proposed activities. We selected the following age-appro-
priate motor coordination and strength exercises, which were
performed sequentially in timed intervals: jumping jacks; sta-
tionary single-leg hop exercises (hopscotch); squats; and the
plank. The activities were structured as follows (with time set
in seconds): 10s preparation — 20s jumping jacks — 10s pause
— 20s stationary single-leg hop exercises — 10s pauset — 20s
squats — 10s pause — 20s plank — 50s pause to end the cycle.
This sequence was performed in a set of four cycles, totaling
ten minutes a day. During this period, the researcher and the
children’s parents communicated via WhatsApp Messenger® to
receive a brief report of the activities. Right after each session,
the Borg Rating of Perceived Exertion® scale was presented:
1-2 easy, 3—5 moderate, and 26 very difficult. We took anthro-
pometric (physical) and bioimpedance (body-composition)

measurements at the beginning and at the end of the six-week
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period. We assessed sleep quality before and after patients used
the application by asking the following questions:
1) Do you have trouble sleeping? and
2) Do you have or have ever had insomnia? We considered
sleep time to be the reported in the number of hours

between sleep onset and wakefulness.

We took weight and height measurements’ and calculated
BMI and BMI z-scores for age and gender, in order to classify
the subjects as being overweight or obese®. We also measured
their waist circumference (WC)® and used tetrapolar bioimped-
ance with the Bioimpedance Analyzer — BIA 310°"°.

For statistical analysis, we used the SPSS® program, version
16, with a significance level of p<0.05. We used the Shapiro-
Wilk test to assess normality, and the paired t-test or McNemar’s
test to compare the variables.

RESULTS

Seven among the 37 patients did not use the application at any
time, and two patients were excluded due to irregular adherence
and drop-out. As a result, we examined 28 patients.

The average age was 10.722.0 years (11.0+1.9 for males and
10.412.2 for females), with 2 overweight and 26 obese children.

Figure 1 illustrates the patients’ average use of the applica-
tion and the Borg Rating over six weeks.

Table 1 presents a comparison of the body composition and
total sleep time before and after the subjects used the appli-
cation. The paired t-test showed that lean mass (¢(27)=-2.91,
p=0.007), weight (¢(27)=-3.11, p=0.004), and height (¢(27)=-
3.79, p=0.001) were statistically higher after the children used
the application. BMI Z-scores (t(2)=0.678), WC (t(27)=0.465),
body fat percentage (t(27)=1.04), and the total sleep time
(¢(27)=1.14) did not present statistically significant differences.

In Table 2, the exact McNemar test demonstrated a signif-
icant difference in the proportion of children who had trouble
sleeping (%2(1)=5.143; p=0.016) and those who had insomnia
(2(1)=4.167; p=0.03) before and after using the application.

DISCUSSION

In this study, we assessed the effect that the use of a physical-ac-
tivity mobile application has on the body composition and sleep
quality of overweight children. There was little compliance with
the recommended use of the application and a progressive decline
in activity during the week, resulting in almost zero activity on
weekends. However, participants who followed the recommen-
dations were able to perform the exercises with less effort, thus
increasing their lean mass and improving their sleep quality.
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Mean#SD: 2.82+1.47 - Minimum 0 - Maximum 5 —Vertical axis: sample (n). Mean#SD: 3.25+1.84 - Minimum 0 - Maximum 6 — Vertical axis: sample (n).

MeanzSD: 2.50+2.17 - Minimum 0 - Maximum 5 —Vertical axis: sample (n). Mean+SD: 2.1842.04 - Minimum 0 - Maximum 5 —Vertical axis: sample (n).

Mean+SD: 2.11+1.99 - Minimum 0 - Maximum 5 —Vertical axis: sample (n). Mean#SD: 1.93+2.18 - Minimum 0 - Maximum 6 — Vertical axis: sample (n).

Figure 1. Daily perceived exertion ratings on the Borg Scale for 6 weeks.

Table 1. Comparison of body composition variables and total sleep time before and after using the mobile application.

Before using the mobile After using the mobile
Variables application application
(n=28) (n=28)

Weight, kg 66.67£14.75 67.82+£15.32 0.004
Height, m 1.49+0.10 1.50£0.10 0.001
Height z-score 1.08+1.40 1.06+1.38 0.70
BMI, kg/m? 29.62+4.84 29.80£5.11 0.28
BMI z-score 2.2610.38 2.25+0.41 0.50
Waist circumference, cm 86.9949.40 86.6619.85 0.65
Total fat mass, kg 22.58+7.60 22.57+7.48 0.99
Total lean mass, kg 44.08+8.20 45.4249.20 0.007
Body fat percentage, % 33.1645.38 32.62+5.19 0.31

Sleep time, hours/day 9.5141.21 9.14+1.31 0.26

BMI: body mass index ®Paired t-test. Data presented as meantstandard deviation.
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Table 2. Sleep quality before and after using the mobile application.

Trouble sleeping after
usmg the appllcatlon Total

p-value?
Trouble sleeping before using Yes n (%) (22-2) ‘ 7(77.8) 9(100.0) 0.016
the application No n®%) | 0.0 |19 (100.0) 19 (100.0)
Insomnia after using the
application Total p-value?
Insomnia before using the Yes n (%) (14. 3) 6(85.7%) | 7(100.0) 0.031
application No n (%) 0 (0.0) 21(100.0) | 21(100.0)

3Exact McNemar test.

The lower than recommended adherence to the appli-
cation can be explained by the subjects’ resistance to begin
physical activities, the level of difficulty of the exercises, and
a disturbed routine. The low level of interest may also be due
to preferences for browsing or using other digital platforms''.
It has been found that personalizing the frequency and inten-
sity of the exercises, setting goals, knowing the benefits of
exercise, and self-monitoring in real-time can promote adher-
ence. Furthermore, encouragement from family members and
healthcare professionals also plays an important role to promote
children practicing physical activity>!'.

In this study, the decline in the use of the application on
weekends suggests little family involvement in the development
of healthy habits in children. Studies have shown a reduction
in physical activity and an increase in sedentary behavior in
obese parents and children on weekends, which indicates a dif-
ficulty in promoting games that are fun and stimulating for a
child’s healthy development'>"3. It must be noted that family
support is crucial for the development of healthy behaviors'.

The decrease in the level of difficulty and effort required to
perform the proposed exercises can be explained by the contin-
uous use of the application. Contact with the researchers via
WhatsApp Messenger® may also have facilitated the patient’s
compliance with the recommended exercises. The study suggests
that parents have a positive outlook towards messages that are
clear and objective, and which contain practical instructions'.

As for body composition, there was a statistically signifi-
cant increase in weight, height, and lean mass but no significant
changes in BMI and BMI z-scores. The mean waist circumfer-
ence, total fat mass, and body fat percentage were lower after the
evaluations, but there were no statistical differences. We noted
that the use of the application, even for just ten minutes a day
for six weeks, generated positive results. The increase in physical

activity led to an increase in energy expenditure and possibly
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reduced adiposity, since muscle activity is the primary form of
energy consumption. However, the rapid increase in height
may be related to weight gain, resulting in a decreased BMI®.

The average sleep time after the intervention was between
nine and eleven hours, which is appropriate for this age group'®.
The patients had less trouble sleeping and less insomnia, which
highlighted the effects of physical activity on sleep quality.
Children who sleep less than nine hours a day and have poor
sleep quality are more likely to increase their caloric intake and
sedentary activities, which consequently leads to an increase
in adiposity"’. Nevertheless, physical activity can have a direct
impact on these harmful habits and promote health benefits'®.

Aside from regular contact with the researcher, the positive
changes may also be related to consistent follow-up care at the mul-
tidisciplinary clinic. It has been found that lifestyle changes will have
a positive impact only when they are consistently maintained in
the long run, which indicates the importance of creating interven-
tion strategies that can be incorporated gradually and engagingly.

The strengths of the study included the use of a free and user-
friendly mobile application to promote the health of patients in
follow-up care, at a specialized outpatient clinic that was difficult
to access, under remote supervision of researchers. It is import-
ant to note that during the pandemic, when social distancing
was a safety measure, mobile applications emerged as a potential
tool for healthcare professionals to help children remain active.

One of the limitations of the study was that the application
was not specific to the age group of the study; it did not have
specific goals, nor was it very playful. In addition, the sample
size was small. These reasons may explain patients’ low adher-
ence to the use of the application and the progressive decline
in its use during the six weeks of the intervention, especially
on weekends. Those who followed the recommendations ben-
efited by being able to perform the exercises with less effort,
increasing their lean mass, and improving their sleep quality. We
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believe that playful applications with an interactive and “gam-

ified” interface could generate better results for this age group.

CONCLUSIONS

The patients’ use of the physical activity application led to an
improvement in their quality of sleep and an increase in their
lean mass, while there were no significant changes in BMI
z-scores, waist circumference, and body fat percentage.
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