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ABSTRACT

(OGS The aim of this study was to compare the range of motion of lower limb

Article Info: joints in overweight and obese individuals.

The statistical population of the present study consisted of 25 to 45 years
Received: 6 Dec 2022 old working and available women in Zanjan province. These people, who included
Accepted: 10 June 2022 57 people, were divided into two groups: 30 people with normal weight (mean age
Available Online: 2 Oct 2022 31.86+6.03 years and body mass index 21.61+1.71kg / m2) and 27 people with

overweight (With an average age of 35.35+6.03 years and a body mass index
27.86+1.40kg /m2). A goniometer was used to assess the range of motion of the hip,
knee and ankle. After determining whether the data were normal or abnormal by
Shapiro Wilk test, the normal data were analyzed through independent parametric
T-test and the data which were not distributed normally were analyzed via non-
parametric U Man-Whitney test.

The results showed that among the range of motion of the hip in both legs
in flexion, extension, abduction, internal rotation and external rotation, the range of
motion of the knee in both legs in flexion and the range of motion of the ankle in

Keywords: both legs there was a significant difference between dorsiflexion and plantar flexion

movements in the two groups, but the difference between the two groups in range
Range of motion, of motion in both legs was not significant in hip abduction and knee extension
Overweight, Lower limbs movements.

According to the present results, it seems that being overweight can
reduce the range of motion in some movements in the lower extremities. Regarding
the causes researchers have proposed various factors that need further studies.
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1. Introduction

Range of motion parameters is commonly used as indicator and predictor of physical performance [1]. If
external forces impact the body beyond its tolerance threshold, skeletal structures may deviate from their
normal direction, their natural balance may be disturbed, and their normal function may be reduced or
eliminated [3].

According to the World Health Organization, overweight and obesity are "abnormal or excessive
accumulation of fat that endangers health” [5]. In 2016, more than 1.9 billion adults (39% of the world's
adult population) were affected by overweight [6]. Obesity significantly increases the risk of diseases, one
of which is musculoskeletal disorders, especially in the lower limbs and legs [10]. In a systematic review
of 25 studies involving 93224 participants, it was concluded that obesity was strongly associated with
nonspecific foot pain in the general population [13]. In their study, Wearing et al. examined the effects of
obesity on the musculoskeletal system and found that obesity and overweight impose significant functional
and structural limitations on the autonomic motor system [14]. In a study, Jo et al. reported a decrease in
range of motion in the thighs and knees in obese children [15]. In the study of Butterworth et al., reduction
in ankle’s range of motion was mentioned as a consequence of obesity [16] Jeong et al. examined the range
of motion of the thigh, knee and ankle in both obese and non-obese groups which showed that the range of
motion of flexion and extension of the thigh, knee flexion and plantar flexion of the ankle decreased [18].
Various authors have suggested that excessive weight bearing due to overweight and obesity may be
harmful to the lower limbs and legs [21-22]. Despite significant advances in knowledge and understanding
of the multifactorial nature of overweight and obesity, much debate about the specific consequences of this
disease remains unanswered. The present study aims to answer the question of whether the range of motion
of the lower limbs is different in people with and without overweight or not.

2. Methods

The statistical population of the present study is non-athlete working women aged from 25 to 45 years with
and without overweight in Zanjan. In the present study, 57 people were selected as the sample based on
body mass index among working women in Zanjan using convenience sampling. Among them, 30 had
normal weight (body mass index between 18 to 24.9 kg / m2) and 27 were overweight (body mass index
between 25 to 29.9 kg / m2). To determine body mass index, a tape measure was used to measure height
and the EB9313H scale was used to measure weight. The range of motion of the thigh including flexion,
extension, abduction, reduction, internal rotation and external rotation and the range of motion of the knee
including flexion and extension and the range of motion of the ankle including dorsiflexion and plantar
flexion were measured by a plastic goniometer.

Descriptive and inferential statistical methods were used to analyze the obtained raw data. Shapiro-Wilk
test was used to determine the normality of data distribution. If the data were normal, the independent t-
test and if the data were not normal, the Mann-Whitney test would be used. SPSS21 and Excel 2010
software were also used to analyze the data in this study.

3. Results

Findings from independent t-test and Mann-Whitney test showed that there was a significant difference
between normal and overweight groups (P <0.05). They were different regarding the range of motion of
the thigh in flexion, extension, abduction, internal rotation and external rotation, as well as in the range of
motion of the knee in flexion and also in the range of motion of the ankle in plantar flexion and dorsiflexion.
However, there was no significant difference in the range of motion of the thigh in the movement of
adduction and the range of motion of the knee in the movement of extension (P <0.05).
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Table 2. Independent t-test results for between group comparison of hip joint range of motion in individuals with and
without overweight.

Mean T df Sig.
difference
Hip flexion (right) 17.818 8.344 55 0.001
Hip flexion (left) 17.711 8.457 55 0.001
Hip extension (right) 5.540 7.989 55.97 0.001
Hip extension(left) 4.696 7.504 55 0.001
Hip Abduction (right) 4.351 4711 55 0.001
Hip Abduction (left) 4.244 4577 55 0.001
Hip Adduction (right) 0.796 0.889 55 0.36
Hip Adduction (left) 0.518 0.564 55 0.57
Hip Internal rotation (right) 4.314 5.225 47.50 0.001
Hip Internal rotation (left) 4.203 5.188 55 0.001
Hip External rotation (right) 3.670 3.935 55 0.001
Hip External rotation (left) 3.511 3.725 49.33 0.001

4. Conclusion

Regarding the reduction of range of motion in overweight individuals, the results of the present study were
consistent with the findings of Jeong et al., Jo et al., Park et al., Unver et al., and Jankowicz. Jeong et al.
conducted a research on 674 healthy American male and female volunteers aged from 2 to 69 years’ old
who were divided into three groups (normal weight, overweight, and obese). The results showed that there
is a significant difference in the range of motion of flexion and extension of the hip in the overweight and
obese groups and the normal weight group and the range of motion of the two groups of overweight and
obese is significantly smaller than the range of motion of normal weight people. However, there was no
significant difference between the two groups of overweight and obese. Also, in the knee joint flexion
movement, the overweight and obese groups had a smaller range of motion than the normal weight group,
and the obese group had a significantly smaller range of motion than the overweight group. Finally, in the
plantar flexion range of motion of the ankle, the overweight and obese groups had a smaller range of motion
than the normal weight group, but no significant difference was observed between the two groups of
overweight and obese [18]. The reduction in range of motion associated with overweight and obesity,
which has been studied in some joint movements of the body, appears to have been due to excess body fat
or obesity [28]. It is also said that ankle joint stiffness may be caused by the penetration of fat into the
muscles of the lower limb and / or compensation for postural instability in overweight and obese people
[29]. In the intersection rotations of the joints of the body with such excess fat, a mechanical barrier is
created [30]. The observed reduction in range of motion of the joint may also reflect the effects of a change
in muscle mass, because the increase in body mass index can be due to an increase in muscle mass as well
as an increase in fat mass [30].
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