
Korean J Pain 2017 April; Vol. 30, No. 2: 126-133
pISSN 2005-9159  eISSN 2093-0569
https://doi.org/10.3344/kjp.2017.30.2.126

| Original Article | 

The relationship between the development of 
musculoskeletal disorders, body mass index, and academic 

stress in Bahraini University students
1Centre of Radiation, Oncology and Nuclear Medicine, Cairo University, Giza, Egypt, 

2Department of Physiotherapy, College of Medical & Health Sciences, Ahlia University, Manama, Kingdom of Bahrain

Sayed A Tantawy1,2, Asma Abdul Rahman2, and Maryam Abdul Ameer2

Background: There are many mechanisms in which stress can lead to weight gain thus high a BMI. The 
endocrine and inflammatory pathway can directly increase abdominal adiposity. Another way in which stress 
leads to weight gain is through changes in health behaviors. The study aimed to investigate the prevalence 
of musculoskeletal disorders (MSDs) among healthy students of Ahlia University, and to determine the 
relationship between the development of MSDs and academic stressors and body mass index. 

Methods: Self-administered questionnaires were distributed to 94 students aged 18−26 years who were 
enrolled at various Ahlia University colleges and met other inclusion criteria. The students responded to the 
standardized Nordic musculoskeletal questionnaire and the modified College Student Stress Inventory regarding 
musculoskeletal symptoms and academic stressors. Height and weight measurements were also obtained to 
determine body mass index. 

Results: A total of 77.66% reported MSDs in one or more body part, with the prevalence being higher among 
women than among men. The 7-day prevalence of MSDs severe enough to interfere with activities of daily 
living was 60.64%, and 44.68% by female and male students, respectively. There was a significant relationship 
between academic stress and MSDs in the neck, shoulders, lower back, and hips, while the relationship between 
MSDs, and body mass index, academic stress, and grade point average was not significant.

Conclusions: The prevalence of MSDs among Ahlia University students was found to be high. Apart from the 
positive correlation between academic stress and MSDs in certain body parts, other correlations were not 
significant. (Korean J Pain 2017; 30: 126-33)
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INTRODUCTION

Musculoskeletal disorders (MSDs) are defined as a 

group of inflammatory and degenerative conditions that 

affect muscles, tendons, joints, ligaments, peripheral 

nerves, and the supporting blood vessels [1]. 

MSDs are considered to be the most common cause 

of severe long-term pain and disability, affecting hundreds 

of millions of people around the world. MSDs include a 

large spectrum of diseases that range from acute con-

ditions to lifelong disorders [2].

The most common type of MSDs is low back pain, 

which is considered to be the number one cause of dis-

ability among workers [3]. Other common MSDs include 

shoulder, neck, knee, and wrist pain, with a prevalence of 

＞ 10% in the selected populations [3,4]. 

MSDs have a financial impact. The Health and Safety 

Executive (HSE) in the United Kingdom has estimated that 

MSDs would impose a burden of £2.2 billion in the United 

Kingdom alone, due to associated medical costs and short 

and long-term work absenteeism [5]. 

Moreover, in developed and less developed countries, 

one in every four persons has chronic musculoskeletal pain 

[2]. The prevalence of MSDs among college students has 

been estimated to range between 32.9% and 89.3% in dif-

ferent parts of the world [6]. 

The pathology of MSDs has always been associated 

with physical risk factors, such as performing high repeti-

tion tasks, exposure to vibrations, improper posture while 

working, and static work posture, which increase the 

physical loading on the joints and soft tissues, leading to 

injuries. However, the severity of the injuries depends on 

various factors, such as the frequency, duration, and in-

tensity of the physical exposure [1]. 

Other physical risk factors, such as prolonged sitting, 

static awkward posture, overhead work, excessive demands 

on the worker, and poor control over working patterns, are 

closely related to upper limb MSDs [7].

Recently, studies have shown that psychological risk 

factors might have the same impact on MSDs as do phys-

ical risk factors [8]. Psychological disorders like anxiety, 

high distress levels, and depression have been shown to 

lead to the occurrence of MSDs [9,10]. 

Stress, as described by the HSE (UK), is the adverse 

reaction that people experience when faced with excessive 

pressure or demands placed on them. University students 

are at great risk of becoming stressed due to several envi-

ronmental factors, such as academic demands, examina-

tions, finances, mental pressure, time pressure, health 

concerns, self-imposed stressors, and relationships with 

colleagues, friends, and family [11-13]. 

Stress affects both male and female students [14], and 

it may have either positive or negative effects. Stress can 

be positively used as motivator for an improved quality of 

life, while negative stress becomes destructive as a result 

of how an individual negatively perceives it and reacts to 

it [15]. Chronic psychosocial stress may lead to obesity 

through increasing cortisol secretion, caloric intake and 

sedentary lifestyle [16].

Further, body mass index (BMI), which is a measure 

of body adiposity and is described as the weight (in kilo-

grams) divided by height (in square meters), is also known 

to be related to the development of MSDs [17]. It is known 

that people with an increased body weight (elevated BMI) 

tend to have more musculoskeletal pain than do people 

with a lower body weight. BMI has been shown to be an 

independent risk factor for the development of MSDs, and 

it can also increase the 12-month prevalence of MSDs [18].

Further, some studies have reported a relationship be-

tween MSDs and stress, and confirmed that stress, espe-

cially high levels of stress, can lead to an increase in body 

weight and, therefore, an increase in BMI [19]. Individuals 

with high levels of perceived stress and those who lead 

stressful lives are at a greater risk of increased BMI over 

time as compared to those with lower stress levels [20]. 

Many studies have investigated the prevalence of 

MSDs among students, but most studies confined their 

student population to a single academic program. Apart 

from determining the prevalence of MSDs among the stu-

dents, the current study also aimed to reveal the relation-

ship between MSDs, academic stressors, and BMI. Many 

studies have reported the positive effect of these two risk 

factors separately (academic stressors and BMI) on the de-

velopment of MSDs; however, the search parameters that 

were used in this study did not reveal studies that inves-

tigated all three components together. In addition, there 

is a lack of research on this topic in Bahrain, in particular. 

Therefore, the current study, which aimed to investigate 

the prevalence of MSDs among Ahlia University students 

and determine the relationship between MSDs, academic 

stressors and BMI, may contribute valuable information to 

the body of research on this topic.
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MATERIALS AND METHODS

A total of 134 students with ages ranging between 18–
26 years from various Ahlia University colleges were re-

cruited to participate in this study. To be included in the 

study, all subjects had to be enrolled in an undergraduate 

program at Ahlia University, Kingdom of Bahrain. In addi-

tion, they had to be relatively healthy with no diagnosed 

medical conditions that would cause pain.

Exclusion criteria included a history of any injury or 

trauma to body parts, any surgical intervention, psycho-

logical disorders prior to enrolment at the university, and 

severe physical disability causing pain. In addition, stu-

dents with blood disorders, such as sickle cell anaemia and 

thalassaemia, were excluded. 

The study was approved by the Ethical and Research 

Subcommittee from the Academic Research and Intellec-

tual Contribution Committee, Ahlia University with ID 

number 2015/16001. The ethical considerations applied in 

this study were as follows; the subjects were provided with 

a detailed explanation about the content and purpose of 

the study and were enrolled after signing a consent form. 

Participation was voluntary, and subjects could withdraw 

from the study at any time.

1. Demographic data

A questionnaire was used to collect demographic data 

(i.e. age, gender, marital status, grade point average 

(GPA), dominant hand, BMI, academic year and academic 

program).

The participants were assessed by the following:

1) The standardized Nordic musculoskeletal ques-

tionnaire: This questionnaire includes an image of the hu-

man body, viewed from the back, which is divided into nine 

anatomical regions that are usually affected by MSDs [21]. 

It is a binary response questionnaire, with ‘yes’ and ‘no’ 

indicating the presence and absence of MSDs, respectively 

[9]. Participants were asked to indicate whether they had 

an episode of pain/discomfort in any of the body parts 

mentioned in the questionnaire (neck, shoulder, elbows, 

wrists and hands, upper back, lower back, hip, knee, an-

kle, and feet) in the past 12 months (period prevalence), 

and past 7 days (point prevalence); information on the se-

verity of MSDs in the past 12 months (if MSDs affected 

their normal daily activities) was also obtained [6]. 

2) The Modified College Student Stress Inventory: This 

part of the questionnaire is extracted from the College 

Student Stress Inventory for Women that is based on the 

Student-Life Stress Inventory questionnaire, which is one 

of the most commonly used questionnaires for evaluating 

stress in undergraduate populations [22,23]. 

3) The questionnaire consists of two parts. Part 1 

measures stress susceptibility through questions on the 

frequency of experiencing emotions related to stress (0 = 

never, 1 = rarely, 2 = sometimes, 3 = frequently, 4 = al-

ways) [23]. Part 2 of the questionnaire measures current 

stress levels of the subject by listing situations, such as 

financial troubles, graduating from university, and in-

creased responsibility, that have been identified to be 

stressful to students. The subjects are then asked to in-

dicate how stressful they found these situations (0 = not 

at all stressful, 1 = a little stressful, 2 = somewhat stress-

ful, 3 = moderately stressful, 4 = very stressful) [23]. The 

questionnaire scores range from 0 to 52, and a score of 

0–27 indicates a low response to stress, while a score of 

28–52 indicates a high response to stress. Scores can also 

be calculated separately for each part of the questionnaire 

[23].

4) Weight, height, and BMI measurements were ob-

tained for each subject in this study.

2. Statistical analysis

Descriptive and inferential statistics were applied to 

the collected data using SPSS version 23. Pearson correla-

tion was used to determine the relationship between MSDs, 

BMI, academic stress, and GPA. An independent sample 

t-test for marital status comparisons and ANOVA to make 

comparison among academic programs were employed. 

The P value was set at 5%.

RESULTS

Out of 134 students recruited, 30 did not meet the in-

clusion criteria. The demographic data of the 94 (28 male 

and 66 female) students are presented in Table 1. Marital 

status had a significant impact (P = 0.034) in terms of 

academic stress, but no significant impact on BMI, or 12 

month and 7 day MSD prevalence (P = 0.22, 0.08 & 0.43) 

respectively. 

The standardized Nordic musculoskeletal questionnaire 

showed that seventy-three students (77.66%) reported 

having MSDs in one or more body parts, while 21 students 
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Table 2. The Prevalence of MSDs among Ahlia University Students

Total 
prevalence

Neck Shoulders Elbows
Wrists and 

hands
Upper 
back

Lower 
back

Hips Knees
Ankles 

and feet

12 months
 period prevalence

%
77.66

39.36 30.85 15.96 20.21 35.11 34.04 7.45 19.15 19.15

n
73

37 29 15 19 33 32 7 18 18

Severity of MSDs 
 to affect ADL

%
44.68

11.70 13.83 2.13 6.38 12.77 18.09 2.13 10.64 9.57

n
42

11 13 2 6 12 17 2 10 9

7 days
 point prevalence

%
60.64

21.28 15.96 7.45 13.83 31.91 31.91 5.32 13.83 13.83

n
57

20 15 7 13 30 30 5 13 13

%: Percentage, n: Number.

Table 1. The Demographic Data

Age 21 ± 1.9

Gender
  Male
  Female

 28 (29.8%)
 66 (70.2%)

Marital status
  Single
  Married

79 (84%) 
 15 (16%)*

GPA 2.13 (±1.25)

Dominant hand
  Right
  Left 

84 (89.4)
10 (10.6)

BMI
  Underweight
  Normal
  Over weight
  Obese 

13.83%
42.55%
25.53%
18.09%

Academic year
  1
  2
  3
  4

 14 (14.9%)
27 (28.8)

 25 (26.6%)
28 (29.8)

Program
  Business 
  Physiotherapy
  Interior design
  Engineering 

38 (40.4%)
 26 (27.7%)*
12 (12.8%)
18 (19.1%)

All values are mentioned in the table are mean ± SD and 
frequency (percentage). BMI: Body mass index, GPA: grade point
average. *Significant difference. 

Fig. 1. The gender distribution of MSDS and academic 
stress.

(22.34%) had no complaints. The prevalence of MSDs was 

higher among women than among men (Fig. 1).

The 12-month prevalence of MSDs was found to be 

77.66%, with the neck being the most common site 

(39.36%), followed by the upper back (35.11%), lower back 

(34.04%) and shoulders (30.85%). Among the participants, 

44.68% reported that the MSDs were severe enough to in-

terfere with their activities of daily living, and the lower 

back was the most common site (18.09%) followed by the 

shoulders (13.83%), upper back (12.77%), and neck (11.7%). 

The 7-day point prevalence was found to be 60.64%, and 

the most common sites were both the upper and lower 

back (31.91%), followed by the neck (21.28%) and shoulders 

(15.96%) (Table 2). 
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Table 3. The Relationship between Academic Stress, BMI and MSDs 

Neck Shoulder Elbow
Wrist 

and hand
Upper 
back

Lower 
back

Hip Knee
Ankle 

and feet

Academic stress 0.04* 0.01* 0.89 0.78† 0.06 0.03* 0.01* 0.22 0.79
BMI 0.81 0.15 0.22 0.70 0.33 0.21 0.42† 0.64 0.46

BMI: Body mass index. *Positive significant relationship, †Negative relationship.

The academic program showed a significant impact (F 

= 4.42 & P = 0.006) on MSDs development. Physiotherapy 

students showed a significant difference (P = 0.003) in 

12-month prevalence but there was no significant differ-

ence (P = 0.6) among all programs at 7-day point 

prevalence. 

The level of academic stress according to the Modified 

College Student Stress Inventory ranged between 2 and 43 

(mean, 23.28 ± 8.90). Of the participants, 61 (64.89%) 

were within the low stress category and 33 (35.10%) were 

within the high stress category. The prevalence of aca-

demic stress was higher among the female participants 

than among the male participants (Fig. 1).

BMI values ranged from 16.7 kg/m2 to 55.7 kg/m2 

(mean, 24.8 ± 6.34 kg/m2), many students (42.55%) were 

within the normal range (Table 1).

Pearson correlation revealed a positive correlation be-

tween academic stress and neck, shoulder, wrist and hand, 

upper back, lower back, hip, knee, ankle, and feet MSDs. 

However, the correlation was only significant (P ＜ 0.05) 

for neck, shoulder, lower back, and hip MSDs. In contrast, 

a negative correlation was observed between academic 

stress and elbow MSDs, but it was not statistically sig-

nificant (P ＞ 0.05) (Table 3).

There was a positive correlation between BMI and 

MSDs in all body parts (neck, shoulders, elbow, wrists and 

hands, upper back, lower back, knees, ankles, and feet), 

with the exception of the hips, for which a negative corre-

lation was observed. However, none of the correlations 

were statistically significant (Table 3). 

A negative correlation, although not statistically sig-

nificant (P = 0.85), was observed between academic stress 

and BMI. A positive correlation was found between aca-

demic stress and GPA, but it was not significant (P = 0.26). 

DISCUSSION

The 12-month period prevalence of 77.66% observed 

in the current study falls within the range of 32.9% to 

89.3% reported by other studies that investigated the 

prevalence of MSDs in undergraduate university students, 

worldwide [6]. With regard to the 12-month period preva-

lence, the most commonly reported body part was the neck 

with a prevalence of 39.36% followed by the upper back 

(35.11%), lower back (34.04%), shoulders (30.85%), wrists 

and hands (20.21%), and knees (19.15%). Further, 44.68% 

of the participants reported that the pain was severe 

enough to interfere with their activities of daily living, and 

low back pain was found to be the most common cause. 

The current results were somewhat consistent with the 

findings of Hayes and Smith, who reported a prevalence 

of 64.3% for neck pain, followed by pain in the lower back 

(57.9%), shoulders (48.4%), wrists and hands (42%), upper 

back (41.2%), and knees (26.2%) among dental hygiene 

students in an Australian university [24].

Abledu and Offei [6] also reported a similar 12-month 

period prevalence of 70.1% among undergraduate nursing 

students in Ghana, with neck pain being the most common 

(28%) followed by pain in the upper back (27.4%), lower 

back (23.6%), wrists and hands (22.9%), and hips and 

thighs (21%); in addition, 56.1% reported functional impair-

ment due to pain.

In the current study, the 7-day point prevalence was 

60.64%, with the most common sites being the upper and 

lower back (31.91%) followed by the neck (21.28%) and 

shoulders (15.96%). Smith et al. [25], reported a very sim-

ilar 7-day prevalence of 67.6% among Chinese medical 

students, with low back pain being the most common 

(20.8%) followed by the knees and neck (12.1%).

In addition, Abledu and Offei [6], reported a point 

prevalence of 44.6% among freshmen nursing students, 

with wrist and hand and low back pain having the highest 

rate (15.3%) followed by upper back (14%) and neck pain 

(13.4%). With regard to differences between the sexes, the 

prevalence of MSDs was higher among women (81.8%) than 

among men (67.9%). This finding was supported by a pre-
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vious study, which also reported the same association [26]. 

Ekpenyong et al. [26] found that MSDs were common 

in both male and female undergraduate Nigerian students, 

but the association between MSDs and the female sex was 

higher, with 64.8% of all female participants reporting 

musculoskeletal conditions as compared to only 35.2% of 

all male participants.

The observed higher prevalence among the female sex 

can be attributed to the comparatively smaller body frame 

and reduced muscle tone of females [27].

In contrast, in a study conducted on Australian sub-

jects aged between 20 and 64 years, a negative associa-

tion was found between the female sex and MSDs, indicat-

ing a lower prevalence of MSDs among females [28].

In addition, Abledu and Offei [6] reported no significant 

difference in the prevalence of MSDs between male and fe-

male freshmen Ghanaian nursing students.

In the current study, 35.1% of students were within the 

high academic stress category, with the prevalence being 

significantly higher among women (45.45% of all female 

participants) as compared to men (10.71% of all male par-

ticipants). These results are supported by previous studies, 

which also found differences between the sexes with re-

gard to perceived academic stress [26,29].

Sani et al. [29] reported a stress prevalence of 71.9% 

among medical students in Jizan University in Saudi 

Arabia, with a higher prevalence among females (77%) 

than among males (64%).

In the study by Ekpenyong et al. [26] 33.26% of under-

graduate students reported high levels of stress, and the 

prevalence was higher among females (35.1%) than among 

males (30.7%). These values increased at the time of un-

dergoing academic examinations to 43% in females and 

38.4% in males, and this difference in perceived academic 

stress was attributed to the fact that women are psycho-

logically predisposed to depression; anxiety disorders; and 

chronic pain, which might be sex-hormone mediated.

The current study revealed a positive relationship be-

tween academic stress and MSDs in all body parts, except 

the elbows; however, the relationship was only significant 

for neck, shoulder, lower back, and hip MSDs. This positive 

correlation can be attributed to psychological stress lead-

ing to an increase in muscle tension, especially in central 

body areas such as the neck and shoulder, thus increasing 

the risk of MSDs [30,31]. This finding was supported by 

the study of Nahit et al. [10], which reported a general 

musculoskeletal sensitivity to mental stress. Another study 

reported a strong association between the upper limbs and 

psychologically induced MSDs [9]. 

Smith et al. [25] showed that Chinese medical students 

who reported higher levels of mental pressure were 2.9 

times more likely to develop low back pain over 12 months, 

thus indicating that high mental pressure is a risk factor 

for low back pain.

The relationship between BMI and MSDs observed in 

this study shows that BMI is positively associated with 

MSDs in all body parts, except the hip; however, the rela-

tionships were not statistically significant. This non-sig-

nificant correlation can be explained as the majority of the 

current study participants (42.55%) had normal BMI. So 

their BMI was not a risk factor for developing MSDs and 

including more subjects with higher BMI is needed to test 

this relationship further. There is debate about BMI and 

MSD correlation, as some found no association [25] while 

other study found that higher BMI correlated to MSD de-

velopment, especially in the lower extremities with a lower 

rate of recovery [18]. 

The current study showed no significant relationship 

between BMI and academic stress. The same finding was 

observed in a previous study applied to biomedical students 

in Kuala Lumpur [32]. In contrast, another study reported 

that individuals with higher levels of perceived stress and 

those who had experienced stressful life events had higher 

BMI values, and had greater mean changes in BMI as 

compared to those with lower stress levels after a 5-year 

follow-up [20].

The present study showed no significant relationship 

between academic stress and GPA. However, Inam et al. 

[33] reported that students with low to moderate levels of 

stress had a higher academic performance, and students 

with extreme levels of stress showed a decrease in aca-

demic performance as compared to non-stressed students. 

On the contrary, it was found that higher levels of stress 

were significantly associated with lower academic per-

formance among undergraduate students in Wollongong 

University and New South Wales, Australia [34].

Regarding the impact of academic program in respect 

to academic stress and 12 month MSD prevalence, physi-

otherapy student’ rates were higher than those in other 

programs. This is supported in the literature [6,25,29] as 

it is a medical program, and it can be attributed to the 

physical stress of clinical training and the long study hours 
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demanded in this specialty. The strength of the current 

study is the comparison made among different academic 

program as the previous studies concentrated on only one 

discipline. 

The current study concluded that the prevalence of 

MSDs and academic stress was high among the study par-

ticipants, with a positive correlation between academic 

stress and MSDs in some body parts. However, there were 

no significant relationship between MSDs and BMI, BMI 

and academic stress, and academic stress and GPA. 

Academic stress should be considered when evaluating 

young adults with musculoskeletal disorders.

1. Limitations

The results of this study are limited because of the use 

of a self-reported questionnaire which is affected by the 

subject status of the students and a recall bias. Most of 

the subjects had a normal BMI, and there was an unequal 

number of males and females. Also, Physical activity level 

was not included, but should be considered in future 

research.
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