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The impact of adipose tissue content on the range of motion
of the upper limb among children aged 7-11 years

Wptyw zawartosci tkanki ttuszczowej na zakres ruchomosci konczyny gornej wsrod
dzieci w wieku 7—-11 lat

Patrycja Paszek!(AB.D.EF) Matgorzata Domagalska-Szopa?2(C.0:E)

1Zaktad Promocji Zdrowia i Pielegniarstwa Srodowiskowego Katedry Pielegniarstwa, Slgski Uniwersytet Medyczny w Katowicach/
Department of Health Promotion and Community Nursing, Medical University of Silesia in Katowice, Poland

2Zaktad Rehabilitacji Leczniczej Katedry Fizjoterapii, WNOZK, SUM w Katowicach/
Departament of Medical Rehabilitation, Department of Physiotherapy, Medical University of Silesia in Katowice, Poland

Abstract

Introduction. The problem of excessive adipose tissue among children and adolescents is becoming more common every
year. Obesity leads to gradual impairment of the skeletal and muscular system. It is important to detect abnormalities at
the earliest possible stage so that appropriate actions can be taken as soon as possible in order to restore the proper
functioning of the body.

Aim of the study. The aim of the study was to analyze the impact of adipose tissue content on the range of motion of the
upper limb among school children.

Material and methods. The research was conducted from October 2019 to September 2020. The research group consisted
of 112 children aged 7-11 years, including 68 girls and 44 boys. The non-invasive bioimpedance method was used in the
study of body mass composition, while the range of flexion and abduction of the upper limb in the shoulder joint was
measured using a GYKO device.

Results. Out of 112 examined children, 62 participants had excess adipose tissue. Statistically significant differences in the
mobility of the shoulder joint (flexion and abduction) were noted between children with excess body fat and the other
group with normal adipose tissue (p < 0,05).

Conclusions. It was showed, that children whose body fat norm was definitely exceeded had a smaller range of motion of
the upper limb, compared with people with normal body fat.

Key words:
range of motion, obesity, children

Streszczenie

Wprowadzenie. Problem nadmiernej tkanki ttuszczowej wsrod dzieci i mtodziezy staje sie z kazdym rokiem bardziej
powszechny. Otyto$¢ prowadzi do stopniowego uposledzenia uktadu szkieletowo-mie$niowego. Bardzo wazne jest, aby
wykrywa¢ nieprawidtowosci na jak najwczesniejszym etapie, umozliwi to podjecie odpowiednich dziatan majacych na
celu przywrdcenie wtasciwego funkcjonowania organizmu.

Cel. Celem pracy byta analiza wptywu zawartosci tkanki ttuszczowej na zakres ruchomosci w stawie ramiennym wsrod
dzieci szkolnych.

Materiat i metody. Badania zostaty przeprowadzone w okresie od pazdziernika 2019 do wrzesnia 2020 roku. Badaniem
zostato objetych 112 dzieci w wieku od 7 do 11 lat, w tym 68 dziewczynek i 44 chtopcéw. W badaniu sktadu masy ciata
wykorzystano bezinwazyjna metode bioimpedancji, natomiast zakres ruchu zgiecia i odwiedzenia konczyny gornej

w stawie barkowym zmierzono przy pomocy urzadzenia GYKO.

Wyniki. Sposrod 112 badanych dzieci u 62 0s6b wykazano nadmiar tkanki ttuszczowej w organizmie. Zanotowano istotne
statystycznie réznice w zakresie ruchomosci stawu barkowego (zgiecie i odwiedzenie) pomiedzy dzieémi, u ktérych
zawartosc tkanki ttuszczowej byta przekroczona, a drugg grupg, w ktorej tkanka thuszczowa byta w normie (p < 0,05).
Whnioski. Wykazano, Ze osoby z przekroczong zawartos$cia tkanki ttuszczowej w organizmie majg mniejszy zakres
ruchomosci koniczyny gérnej w poréwnaniu z osobami o normalnej zawartosci tkanki thuszczowe;.

Stowa kluczowe:
ROM, otytos¢, dzieci
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Introduction

The problem of excessive adipose tissue in the body
becomes more common every year and more and more
often affects children and adolescents up to 18 years of age.
Currently, children show reluctance towards any physical
activity and most often spend their free time in front of
computer screens or telephones. What is even more
important, in the current epidemiological situation, when
learning has been going on for a long time at home
(including physical education classes), spending many
hours sitting at a desk in front of a screen becomes justified
both by the children themselves and by their parents or
guardians.

Due to the overall development of the situation, the problem of
excessive adipose tissue among children is becoming more and
more common. Many authors point to the alarmingly rapidly
increasing number of children who struggle with the problem
of overweight and often even obesity [1, 2, 3, 4]. Research
shows that children who were overweight in their early
development (between the age of two and five years old) —
often around the age of eight, will struggle with obesity [5,6].
Research shows that the problem of excess body weight does
not only concern rich, highly developed countries, but also
developing countries [7].

The excess adipose tissue causes, that the skeletal and
muscular system does not function properly. Overweight and
obesity put a significant strain on the hips, knees and feet on
which too much body weight rests. Such burdened joints are
gradually get damaged [8]. The excess of adipose tissue is also
considered to be one of the causes of posture defects in
children [9]. Detecting abnormalities at an early age and early
stage of development, allows for quick intervention aimed at
reducing the content of adipose tissue in the body, increasing
muscle tissue and improving the range of motion not only in
the shoulder joint but also in other joints [10].

Aim of the study

The aim of the study was to analyze the impact of adipose
tissue content on the range of motion of the upper limb in
shoulder joints among children aged 7-11 years both gender.

Material and methods

The studies were conducted from October 2019 to September
2020 in John Paul II Pediatrics Center in Sosnowiec. 112
children aged 7 to 11 were included in the study. The study
group consisted of 68 girls and 44 boys. The inclusion criterion
for the study was the age between 7 and 11 years and the
written consent of the parents or legal guardians of children.
On the other hand, the exclusion criterion: age below 7 or
above 11 years or lack of consent of the parents / legal
guardians of the children.

Participants in the presence of parents were measured, and then
examined the body mass composition using the bioimpedance
method on the Tanita MC780 analyzer. Based on the analysis
of the body mass composition, the participants were divided
into two groups: people who did not show excess body fat (33
girls and 17 boys) and the second group of people whose body

www.fizjoterapiapolska.pl 191
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composition analysis showed excess body fat (35 girls and 27
boys) — data are collected in Table 1.

Table 1. Number of children studied, divided by gender and body fat in the body

Gender

Fat tissue not exceeded

Fat tissue exceeded

192

Female

Male

33
17

The most common method of determining overweight and obesi-
ty among children is the calculation of their BMI and reading the
WHO recommended standard deviation from percentile grids.
However, the BMI does not take into account how much body
weight is an adipose tissue and how much is muscle tissue [11].
Therefore, in the case of people with high muscle mass, the Body
Mass Index will classify them as overweight or even obese. The
analysis of the body composition provides complete information
on the content of adipose and muscle tissue in the body, and the-
reby makes it possible to determine whether a person is struggling
with the problem of excessive fat tissue [12]. Therefore, in order
to make the impact of the adipose tissue content on the range of
motion in the joints as credible as possible, it was decided that the
child would be classified in one of the two groups based on the
results of the bioimpedance analysis.

After completing the body mass composition analyzes, a range of
motion in the right and left shoulder joint during two movements:
abduction and flexion was tested in both groups. The range of mo-
tion in the shoulder joint was examined using the non-invasive, in-
ertial GYKO device, in accordance with the methodology of
measuring the range of motion in this joint [13]. This device wire-
lessly transmits the read data directly to the computer with the Re-
power software installed. All participants performed the abduction
and flexion movements, first with the right hand, then with the left.
All respondents declared the right upper limb as the dominant side.
Statistical analysis was done using the Statistica 13.3 program, the
normality of the distribution was checked with the Shapiro-Wilk
test, and then the collected results were subjected to the T-test for
dependent samples.

Results

Performing the test on the Tanita MC780 analyzer, using
the bioimpedance method, allows to precisely determine
body weight, body fat (percentage and kilograms), muscle
tissue (kilograms) and total body water content. Data on
these indicators, additionally extended by the height of
children measured before the analysis, are presented in
Table 2.

The obtained results show that out of the group of 112
examined people — 62 children had excess body fat. Girls were
the majority of these people. These data are not optimistic —
they show that almost every second child in the study suffers
from the problem of excessive body fat. Then the children
have been assessed for the range of motion in the right and left
shoulder joint.

35
27

www.fizjoterapiapolska.pl
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Table 2. Body weight composition of the examined children divided according to their qualification to one of two groups

Indicator Fat tissue not exceeded Fat tissue exceeded
Mean SD SD

Height [cm] 136 6.62 <0.05* 131 5.22 <0.05*
Weight [kg] 29.7 4.90 <0.05% 382 6.90 <0.05%

Fat tissue [%] 18.7 2.47 <0.05% 33.9 4.04 <0.05%

Fat tissue [kg] 5.6 1.59 <0.05% 13.1 3.58 <0.05%

Muscle mass [kg] 22.8 3.32 0.02* 23.8 3.72 0.03*

Total Body Water [TBW %] 59.5 1.88 0.04* 48.3 2.94 <0.05%*

In statistical analysis, using the test for independent samples,
the data were grouped according to the criterion of excess or
norm of the body fat. The results are summarized in two tables
— Table 3 and Table 4.

Table 3. Comparison of the range of abduction motion in the right and left shoulder joint

Fat tissue not exceeded Fat tissue exceeded
Arm/ Movement
Mean SD Mean SD
Right arm abduction [°] 166 7.06 158 14.77
Left arm abduction [°] 167 10.60 153 13.23
p=0.720 p=0.122

Table 4. Comparison of the range of flexion motion in the right and left shoulder joint

Arm/ Movement Fat tissue not exceeded Fat tissue exceeded
Mean SDMean SD
Right arm flexion [°] 161 10.08 160 15.19
Left arm flexion [°] 161 12.91 155 12.17
p=0.931 p=0.120

Regardless of the content of adipose tissue and even though
that all participants declared the right side as dominant, the
results did not show any statistically significant differences
between the range of motion in the right and left shoulder joint
during the abduction and flexion movement. In the case of
abduction, among people whose adipose tissue did not exceed
p = 0.720. On the other hand, in people with excess adipose
tissue, p = 0.122.

Similar results were obtained for the flexion movement —
among people with normal adipose tissue p = 0.931. However,
in the second group of people, p = 0.120.

In each of the above-mentioned cases, regardless of the
content of adipose tissue in the body, no statistically significant
differences were found between the range of motion in the
right and left shoulder joint, and therefore the dominant side
did not significantly affect the range of motion.
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In another statistical analysis, the data on the body fat content
were compared using the T test for dependent samples. The
results are presented in Table 5 and 6. A statistically significant
difference was demonstrated between the range of motion
during both movements in the right and left shoulder joint
depending on the body fat content (* statistically significant
differences at p < 0.05 — results in Tables 5 and 6).

Table 5. The range of abduction motion in the left and right shoulder joint depending on the level of adipose tissue In the body

Abduction [] Right arm
Mean 166
Fat tissue not exceeded
SD 7.06
p <0,05*
Mean 153
Fat tissue exceeded
SD 14.76
Abduction [’] Left arm
Fat tissue not exceeded Mean 167
SD 10.60
p <0,05*
Fat tissue exceeded Mean 153
SD 13.23

Table 6. The range of flexion motion in the left and right shoulder joint depending on the level of adipose tissue in the body

Flexion [°] Right arm

Mean 161
Fat tissue not exceeded
SD 10.08
p <0,05*%
Mean 160
Fat tissue exceeded
SD 15.19
Flexion [] Left arm
it . ded Mean 161
at tissue not exceede
SD 12.91 ER
. Mean 155
Fat tissue exceeded
SD 12.17

People with excess body fat showed less range of motion in
the right and left arm, regardless of whether they performed
the abduction or flexion movement. Among people with
normal body fat, mobility in both shoulder joints was much
better. Therefore, it has been shown that the content of adipose
tissue in the body has a significant impact on the range of
motion in the shoulder joint.

194 www.fizjoterapiapolska.pl
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Discussion

Research shows that the problem of excessive adipose tissue in
children is more and more common and has many
consequences, primarily for physical health. The conducted
research has shown that the excess of adipose tissue
significantly affects the range of mobility in the shoulder joint.
The authors also indicate that children with an abnormal body
mass composition are less physically fit and achieve lower
results in fitness tests [14].

Children who were part of the study group also participated in
other studies at the John Paul II Pediatrics Center in
Sosnowiec — assessment of the level of endurance and selected
motor skills, during which no differences in the development
of motor skills were found between children with excess body
weight and those with weight it was normal [15].

Our own study, carried out on a group of 112 children, showed
that children with normal adipose tissue had a greater range of
motion in the right and left shoulder joint. Similar results for
the lower limbs were obtained in Turkey (Pendik - Istanbul) —
it was shown that children with excess body weight have
a lower range of mobility in the lower limbs compared to
children with normal body weight (p < 0.05) [16].

The excess of adipose tissue negatively affects the skeletal and
muscular system, especially among the developing children,
and gradually lowers their motor skills, what is confirmed by
research conducted around the world [17,18].

On the other hand, other authors point to the negative
influence of excessive body weight on the range of motion in
the foot dorsiflexion [19]. An impairment of the skeletal and
muscular system has detrimental consequences for the proper
development of a child, therefore it is necessary to detect
abnormalities as early as possible and then take appropriate
measures to help the children. Similar results were also
obtained in studies on the balance and flexibility of the skeletal
and muscular system. Among overweight or obese children,
lower postural stability was found, and lower flexibility of the
calf muscles was indicated, which play an important role in
proper plantar flexion, inversion and adduction of the foot, as
well as supporting knee flexion [20]. This study also relates to
the previously mentioned study, in which it was found that
excess body weight limits mobility in dorsiflexion of the foot.
Another research also indicates that BMI has an influence on
the occurrence of posture defects, including valgus knees (p =
0.00056) [21]. These defects already appear among children at
an earlier school age, physiotherapeutic correction alone is
often not enough and simultaneous dictary measures are
necessary to reduce body weight, which has a significant
impact on the body of the developing child.

Summing up, the results of studies in Poland and around the
world indicate that the problem of excessive body weight and
adipose tissue among children is common and significantly
affects the skeletal and muscular system [22]. However, more
research is needed on the individual elements of this system,
which are impaired as a result of overweight or obesity.

Conclusions

1. It was demonstrated, that people with lower body fat had
a greater range of motion in the right and left shoulder joint.
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2. It was shown that the domination of body side did not
influence the occurrence of differences in the range of motion
of the right and left shoulder joint.
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