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Abstract—Obesity is a health problem in Indonesia. Data 

shown by Basic Health Research (Riskesdas) in 2013 described 

the prevalence of obesity in Indonesia as increasing annually. 

Obesity becomes a risk factor for many diseases, the example of it 

is a musculoskeletal disorder in the cause of mobility disorder. 

Victims of obesity are known to have limited movement and joint 

range of motion (ROM) reduction caused by mechanical 

hindrance in joint movement. This research is focusing on 

discovering the relationship between obesity and hip joint ROM 

reduction in students at the Faculty of Medicine Jenderal 

Achmad Yani University. This research is also using a correlation 

analytical layout with a cross-sectional approach. The research 

subject is consisting of 20 males and 38 females student members 

with a body mass index (BMI) of ≥ 25 kg/m2. Anthropometrical 

data and hip joint ROM are obtained from direct measurement 

of the subject. The data are descriptively analyzed then continued 

with Spearman correlation assessment. The result of this 

research is stating that there is a significant negative correlation 

between obesity and hip joint ROM flexion, extension, abduction, 

adduction, and exorotation (p < 0.05), except for hip joint ROM 

abduction in female (p > 0.05)also a significant positive 

correlation between obesity and hip joint ROM endorotation (p < 

0.05). In conclusion, this research is showing that there are 

relations between obesity and hip joint ROM reduction in 

flexion, extension, abduction, adduction, and exorotation 

movements. Therefore, in a female group, there is no relation 

between obesity and hip joint ROM reduction in adduction. 
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I. INTRODUCTION

Obesity is a public health problem around the world. The 
World Health Organization (WHO) declared that in 2016, 39% 

of adults in the world over the age of 18 are overweight and 
13% are obese. The prevalence of obesity is not only 
increasing in developed countries but also in developing 
countries including Indonesia. According to the 2013 Basic 
Health Research (Riskesdas) data, the prevalence of obesity in 
Indonesia is relatively high, as much as 19.7% in men over 18 
years of age and 32.9% in women over 18 years. In the obesity 
problem in West Java in 2016, there were as many as 138,965 
people. The prevalence of obesity in medical faculty students is 
higher in males than females concerning physical activity and 
diet. The increasing prevalence of obesity shows that obesity in 
Indonesia will become a new problem that needs serious 
attention [1-5]. 

Obesity occurs because of an imbalance between food 
intake and physical activity. Measurement of body mass index 
(BMI), a simple measure of body weight, is often used to 
classify overweight and obesity in adults. The results of BMI 
measurement ≥25 kg / m2, included in the classification of 
obesity. Obesity can increase risk factors for several diseases 
such as hypertension, heart disease, diabetes mellitus, 
musculoskeletal disorders, mobility disorders, and even 
psychiatric disorders. Musculoskeletal disorders that occur in 
obese sufferers are caused by various kinetics and kinematics 
disorders. Obese people are reported to have functional 
limitations in carrying out their daily activities, especially those 
requiring high flexibility. Several studies have stated that the 
prevalence of musculoskeletal disorders in obese patients 
generally occurs in the lower limb regions [6-8]. 

Obesity is characterized by the accumulation of excess 
body fat in adipose tissue, including around the joints. Also, if 
you have arthritis, the role of pro-inflammatory adipokines 
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derived from adipose tissue can aggravate the disease. This 
results in motion limitations resulting in mechanical resistance 
in joint movement. Obese people also tend to have low 
physical activity and sit more so that their muscle strength is 
low. This can cause a change in the range of motion (ROM) 
value in the joint [8-12]. 

Range of motion (ROM) is the quantity of motion distance 
when the joint is fully moved. ROM can be measured with a 
goniometry instrument that is measured in angles. The normal 
ROM value is very important to know because it provides a 
standard to determine the balance between mobility and 
stability. The value of ROM describes the flexibility of a joint. 
The greater the ROM value of a joint, the lower the chance of 
injury to the joint. The ROM value is affected by age, the ROM 
value is determined based on age levels, the older the ROM 
value will decrease. Also, gender can affect the ROM value. In 
women, the ROM value is greater than men, this is related to 
hormonal factors and differences in the anatomy of the hip 
joint [13-15]. 

The hip joint is one of the joints of the inferior limb. The 
hip joint plays an important role in supporting the human body, 
standing, and walking. The hip joint consists of the head of the 
femoris and the acetabulum of the pelvis. The movement in 
this joint consists of 3 pairs of movements, namely flexion-
extension, abduction-adduction, and endorotation-exorotation 
[13,14]. 

In Joao et al's study, it was reported that there was a 
significant correlation between BMI with flexion and hip joint 
adduction which indicated a decrease in ROM values for hip 
joint flexion and adduction in obese subjects. Various 
movements of the hip joint are needed in everyday life, 
therefore a decrease in the ROM value of the hip joint will 
cause a decrease in mobility function. If the hip joint ROM is 
reduced, it will experience difficulty in carrying out daily 
activities such as walking, going up and downstairs, going up 
and down the car, sitting, standing, affecting gait and balance. 
This can increase the risk of falling and fracturing. About 10% 
of adults are obese, have serious injuries such as fractures, head 
injuries, and joint dislocations [11,15-19]. 

Based on the explanation above, it is known that one of the 
factors that influence the decline in ROM value is obesity. The 
medical school student schedule is busy, allowing students not 
to have time to exercise. Also, students tend to consume more 
foods high in fat and carbohydrates than fruits and vegetables. 
So that there may be an imbalance between energy intake and 
energy expended [4,5]. Therefore, the authors are interested in 
researching the relationship between obesity and range of 
motion (ROM) of the hip joint in students of the Faculty of 
Medicine, General Achmad Yani University. 

II. METHODS 

The design of this study is an observational study with a 
cross-sectional approach that uses correlation analytic methods 
to see the strength of the relationship between one variable and 
another. 

The subjects in this study were students of Faculty of 
Medicine Jenderal Achmad Yani University class 2018-2015, 
who met the inclusion and exclusion criteria for the study. The 
study inclusion criteria were students with a BMI ≥ 25 kg / m2 
(obesity) with low physical activity and willing to be the 
subject of research. The study exclusion criteria were students 
with a history of local and systemic joint disease, fractures 
around the hip and knee, a history of neuromuscular disease, 
and muscle atrophy. 

This study started from the preparation of research subjects, 
preparation of tools and materials, BMI examination, and ROM 
measurements of flexion, extension, abduction, adduction, 
endorotation, and exorotation of the hip joint. The preparation 
of research subjects started from collecting data from all 
Faculty of Medicine, Jenderal Achmad Yani University 
students by filling out a data form containing identity, weight, 
height, BMI, and a questionnaire. After obtaining the 
measurement results, then selecting subjects who meet the 
study inclusion criteria is carried out. Research subjects will 
get an explanation of the research objectives, research 
procedures, the inconvenience that will arise, and then will be 
asked for approval to participate in the research and sign a 
statement of approval. The examination starts with the BMI 
examination which consists of measuring body weight, height, 
and calculating BMI. After confirming the BMI ≥ 25 kg/m2 
(obesity), then continued with ROM measurements of flexion, 
extension, abduction, adduction, endorotation, and exorotation 
of the hip joint. The results of the examination and 
measurement are then recorded on the research form. 

III. RESULTS AND DISCUSSION 

A. Age Characteristics 

Characteristics of age in the study can be seen in table 1. 
Age can affect the value of the range of motion (ROM) of the 
hip joint, the older the ROM value decreases. This is related to 
a sedentary lifestyle and degenerative processes. ROM values 
are determined based on the age range. In this study, the age 
range of student respondents at the Faculty of Medicine Unjani 
was between 17-22 years, so that the age characteristics of the 
respondents were similar [10,14]. 

TABLE I.  AGE CHARACTERISTICS 

Age 
Total Percentage 

Male Female Male Female 

17 1 2 5 5,3 

18 7 6 35 15,8 

19 6 8 30 21,1 

20 4 13 20 34,2 

21 2 8 10 21,1 

22 0 1 0 2,6 

Total 20 38 100 100 

 

Based on the age characteristics in this study, the most male 
respondents were at the age of 18 years, namely 7 people 
(35%), the youngest age (17 years) as many as 1 person, and 
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the oldest age (21 years) as many as 2 people. Most of the 
female respondents were at the age of 20, namely as many as 
13 people (34.2%), the youngest age (17 years) as many as 2 
people, and the oldest age (22 years) as many as 1 people. 

B. Antropometri and BMI Characteristics 

Analysis of body weight, height, and body mass index of 
the respondents in this study can be seen in Table 2. The 
average body weight of male respondents was greater than that 
of female respondents, namely 92.65 kg with a standard 
deviation of 17.43 kg and a median of 92 kg. The average body 
weight of female respondents was 75.05 kg with a standard 
deviation of 11.44 kg and a median of 73.50 kg. 

The average height of the male respondents was greater 
than the female respondents, namely 167.90 cm with a standard 
deviation of 6.34 cm and a median of 169.25 cm. The average 
height of the female respondents was 156.04 cm with a 
standard deviation of 4.86 cm and a median of 156 cm. 

The average body mass index in this study belongs to the 
second classification of obesity, namely ≥ 30 kg/m2. The body 
mass index (BMI) of male respondents had a greater average 
than female respondents, namely 33.10 kg/m2 with a standard 
deviation of 5.17 kg / m2 and a median of 32 kg/m2. The 
average BMI of female respondents was 30.93 kg/m2 with a 
standard deviation of 3.84 kg/m2 and a median of 30.55 kg/m2. 

TABLE II.  ANTROPOMETRI AND BMI CHARACTERISTICS 

Variables 
Median Mean (SD) 

Male Female Male Female 

Weight 92,00 73,50 92,65 75,05 

Height 169,25 156,00 167,90 156,04 

BMI 32,00 30,55 33,10 30,93 

 

The results of this study are following the research of 
Ranggadwipa in 2014 and Sahin et al. in 2015 which explained 
that the prevalence of obesity in male medical faculty students 
was higher than that of women. The results of this study are 
following the research of Ranggadwipa in 2014 and Sahin et al. 
in 2015 which explained that the prevalence of obesity in male 
medical faculty students was higher than that of women. The 
habit of consuming foods high in fat and carbohydrates with 
light physical activity causes medical faculty students to be 
obese. Environmental and cultural factors play a role in the 
occurrence of obesity in students. Universities located in urban 
areas tend to provide less healthy food than fast food, in 
addition to the sedentary lifestyle of students who prefer to use 
vehicles rather than walk [4,5]. 

C. Range of Motion (ROM) Overview of the Pelvic Joint 

An overview of the range of motion (ROM) of hip joint 
movement in obese students of the Faculty of Medicine, 
General Achmad Yani University can be seen in Table 3. 

 

TABLE III.  RANGE OF MOTION (ROM) OVERVIEW OF THE PELVIC JOINT 

Variables 
Median Mean 

Male Female Male Female 

Right Flexion 86 90 83,90 90,76 

Left Flexion 89 90 84,35 91,34 

Right Extension 10 10 10,40 11,37 

Left Extension 10 10 9,85 11,18 

Right Abduction 30 30 31 30,11 

Left Abduction 29,50 30 31,45 31,03 

Right Adduction 18 18 16,75 17,84 

Left Adduction 18 18 16,70 17,26 

Right Endorotation 40 35 38 35,89 

Left Endorotation 40 33 38,05 34,03 

Right Exorotation 30 28,50 32,30 27,66 

Left Exorotation 30,50 28 31,20 27,29 

 

The results of the analysis showed that the mean ROM of 
flexion, extension, abduction, adduction, and exorotation of the 
hip joint decreased and the ROM increased in endorotation 
movements. The mean ROM of flexion, extension, abduction, 
and adduction movements was greater in female respondents, 
while the mean ROM of hip joint endorotation and exorotation 
movements was greater in male respondents. 

This result is following the research of Chung et al. in 2009 
in Thailand and Dehghan et al. in 2014 in Malaysia which 
stated that women tend to have greater ROM than men. In 
general, women have greater ROM than men. This is due to 
hormonal factors related to the type of muscle fibers. 
Testosterone in men can trigger an increase in muscle size and 
mass with fibers that tend to provide muscle strength and 
endurance, while in women there is the hormone estrogen 
which can make muscles more flexible because the muscle 
fibers are more able to stretch and recover quickly. Differences 
in hip anatomy in males and females also affect the ROM of 
the hip joint [20,21]. 

Another study stated that the percentage of upper limb fat 
distribution in women is greater than that of men with the same 
BMI so that the mechanical resistance of the hip joint in obese 
women is higher. This can lead to a greater decrease in hip 
joint ROM in women with the same BMI. In this study, it can 
be seen that the average body mass index in men is greater than 
in women so that the hip joint ROM in men decreases more 
[22]. 

TABLE IV.  TEST FOR DIFFERENT RANGES OF MOTION (ROM) OF THE 

RIGHT AND LEFT HIP JOINTS 

Variables 
P-value 

Male Female 

Hip Joint Flexion 0.544 0,719 

Hip Joint Extension 0,218 0,854 

Hip Joint Abduction 0,492 0,086 

Hip Joint Adduction 0,455 0,306 

Hip Joint Endorotation 0,686 0,741 

Hip Joint Exorotation 0,104 0,429 

 

Based on Table 4, analysis of the Wilcoxon ROM 
difference test of the right and left hip joints, the results 
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obtained are p> 0.05 in all hip joint movements, which means 
that there is no significant difference in right and left ROM so 
for the next analysis the researcher chose the right hip joint 
ROM. 

D. Relationship between Obesity and Decreased Range of 

Motion (ROM) of the Pelvic Joint 

The relationship between BMI obesity (≥ 25 kg/m2) and hip 
joint ROM can be seen based on the results of the analysis 
from the Spearman Correlation Test with a 95% degree of 
confidence in Table 5. 

TABLE V.  THE ASSOCIATION OF OBESITY WITH HIP JOINT RANGE OF 

MOTION (ROM) 

 HF HE HAb HAd Hen Hex 

Male 
P-

Value 
0,000 0,013 0,000 0,001 0,003 0,016 

Female 
P-

Value 
0,004 0,028 0,115 0,007 0,000 0,015 

HF: Hip Flexion; HE: Hip Extension; HAb: Hip Abduction; HAd: Hip Adduction; Hen: Hip 

Endorotation; Hex: Hip Exorotation. 

 

The analysis showed that there was a significant 
relationship between BMI obesity and ROM flexion, extension, 
abduction, adduction, endorotation and hip joint exorotation. A 
significant relationship can be seen from the p value ≤ 0.05. 
Meanwhile, the relationship between BMI obesity and hip joint 
abduction ROM in the female respondent group did not have a 
significant relationship. This is influenced by hormonal factors 
in women that affect the flexibility of the abductor muscle 
group, so that the statistical test does not show a significant 
relationship. 

The association between BMI obesity and ROM flexion, 
extension, abduction, adduction, and exorotation of the hip 
joint showed a negative correlation in male and female 
respondents. A significant negative correlation was observed 
between BMI obesity with ROM of hip joint flexion and 
adduction with very strong relationship strength in male 
respondents and moderate strength in female respondents. The 
negative correlation shows that the higher the BMI, the lower 
the ROM value of hip joint flexion, extension, abduction, 
adduction, and exorotation. 

The association between BMI density and ROM hip joint 
endorotation showed a significant positive correlation with a 
strong relationship between male and female respondents. The 
positive correlation shows that the higher the BMI, the greater 
the ROM value of hip joint endorotation. 

The results of this study are consistent with research 
conducted by Joao et al. 2014 in Brazil in children aged 6-12 
years, there is a significant negative correlation between 
obesity and ROM flexion and hip joint adduction. The results 
of this study are also following the study of Koley et al. 2014 
in India in obese individuals there is a significant positive 
correlation between ROM endorotation of the hip joint and 
body weight [8,11]. 

In obese individuals, the decrease in ROM is affected by 
the presence of excess fat tissue around the joint segment 
which can mechanically inhibit joint movement. Obesity 
factors associated with other factors such as excess joint load, 
posture changes, and a sedentary lifestyle can affect 
musculoskeletal development and result in decreased ROM [8-
12]. 

ROM measurement in this study was carried out actively, 
which is expected to provide better results for assessing joint 
motion. Synovial joint flexibility is determined by various 
factors such as the shape of the articular surface, joint capsule, 
ligaments, and soft tissue around the joint. However, to 
understand changes in mobility, it can be more focused on 
postural changes in obese individuals. Changes such as genu 
valgus and pelvic endorotation are caused by excess fat in the 
upper leg so that the lower leg tends to move away and there is 
increased endorotation of the pelvis and overpressure of the 
lateral compartment of the knee. According to research by de 
Souza et al., It was proven that 50% of obese sufferers have a 
pathological disorder, namely genu valgus, with an 
intermalleolar distance greater than 10 cm [23]. 

Genu valgus posture and pelvic endorotation with 
consequent hip adduction will tend to cause joint instability. 
Obese individuals also tend to have low physical activity, 
which can lead to joint instability, associated with a decrease in 
muscle strength and tensile strength. Physical activity can lead 
to hypertrophy of ligaments and connective tissue, resulting in 
increased muscle strength, improved proprioceptively, and 
developing protective reflexes with consequently increased 
joint stability. Decreased activity and muscle strength can 
affect the proper adaptation of the muscles, causing unstable 
joint movement. This can affect gait and balance, increasing 
risk factors for falls and fractures [23]. 

IV. CONCLUSION 

The average BMI of obese students at the Faculty of 
Medicine, Jenderal Achmad Yani University, was greater in the 
male group than female and was classified as obesity II. 

The average hip joint ROM in obese male and female 
students at the Faculty of Medicine, Jenderal Achmad Yani 
University experienced a decrease in flexion, extension, 
abduction, and adduction and exorotation, as well as an 
increase in endorotation movements. 

There is a significant relationship between BMI obesity 
with ROM flexion, extension, abduction, adduction, 
endorotation, and exorotation of the hip joint. Meanwhile, the 
relationship between BMI obesity and hip joint abduction 
ROM in the female respondent group did not have a significant 
relationship. 

Based on the results of the above research, the researchers 
suggest that further research using dual x-ray absorption 
(DXA) is needed. Further research is needed by measuring the 
intermalleolar distance so that changes in posture in research 
subjects can be identified. Then it is necessary to provide 
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information to students of the Faculty of Medicine, General 
Achmad Yani University that regulating adequate food intake 
and physical activity can maintain a normal BMI and prevent 
musculoskeletal disorders due to limited mobility. 
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