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Abstract

Objective: To study and compare the prevalence of musculoskeletal pain in
Medical and non-medical students and find out the specific factors associated
with the occurrence of this pain. Methodology: This is a cross-sectional study
from March-May 2017 where a total of 400 medical and 350 non-medical
students were registered using a structured questionnaire made by modifica-
tion of Nordic questionnaire. Characteristics of musculoskeletal pain were
determined Pain was also graded by using a grading scale. Results: Mean age
for medical and non-medical students was 21.36 and 20.97 respectively. The
prevalence of musculoskeletal pain was higher among females. More data
were collected from 2nd and 5th year of medical and Ist and 2nd year of
non-medical students. High incidence was found in medical students with
occurrence mostly in Neck. This frequency of musculoskeletal pain was quiet
high during the last 7 days. The long study hours and use of computer/laptop
were found to be greater among medical undergraduates but no significant
association was found in medical unlike non-medical students. Majority of
undergraduate students reported a normal BMI. Our study has found no
co-relation of BMI with prevalence of pain. It was also observed that medical
students with musculoskeletal pain spent more time on travelling when com-
pared to non-medical. Association was found with the use of back packs. The
study observed the level of many daily activities like exercise and outdoor
sports etc. but no significant relation was found. Conclusion: Prevalence of
musculoskeletal pain among undergraduate students is truly high, more so in
medical students. Medical students have shown no association of studying for
long hours and use of computer/laptop with musculoskeletal pain when com-
pared to non-medical students. More studies should be done to know contri-
buting factors of musculoskeletal pain among undergraduate students.
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1. Introduction

Musculoskeletal pain is one of the most frequent types of pain that affects the
muscles, bones, joints, ligaments and tendons [1]. Musculoskeletal pain can be
acute or chronic. Acute musculoskeletal pain can be severe, lasts for a short pe-
riod of time and is predominantly due to local causes such as fractures, sprains,
dislocations and infections [2]. In contrast, chronic musculoskeletal pain persists
over a long period of time and is likely to be associated with cancer and arthritis
[3]. Musculoskeletal problems are the most common reported complaints
among health care professionals [4]. The principal aim of a medical school is to
bring capable qualified doctors and provide better health status in society [5].
Medical students are more likely to be affected by increased workload in wards
of hospitals, stress and long study hours during the period of their medical
training [6].

The United Nations and World Health Organization (WHO) identified the
burden of musculoskeletal conditions on individuals and brought this topic into
focus [7]. According to the research published by WHO, low back pain and neck
pain were recognized as number 1 and 4 respectively, among the leading causes
of years lived with disability [8]. The leading cause of work interference in the
US is musculoskeletal pain [9]. The burden of neck pain, shoulders pain and low
back pain is notably increasing and therefore, nowadays millions of people in
Europe have musculoskeletal pain [10]. The frequency of musculoskeletal pain is
also high among many occupational groups of china [11]. One of the major
causes of disability in UAE is the musculoskeletal diseases [12]. The trouble of
persistent musculoskeletal pain is significantly important in young adults, mak-
ing their lives more difficult and challenging [13].

A study in Malaysia showed that medical students with family history of
musculoskeletal pain, history of trauma and those who were in the clinical years
had more prevalence of musculoskeletal pain [14]. The burdensome curriculum
of medical colleges, make medical students vulnerable to have sedentary life style
and perhaps high risk of low back pain [15]. Low back pain was significantly as-
sociated with medical students of final year compared to 1st year students [16].
According to a study in China, the prevalence of musculoskeletal disorders was
67.6% occurring most frequently at the regions of lower back, neck and shoul-
ders [17]. Bad posture positions, obesity, poor physical activity and heavy back
packs were also associated with high risk of low back pain [18]. According to this
study, the prevalence of musculoskeletal pain among Australian medical stu-
dents was high, most commonly involving the neck followed by low back and
shoulders [19]. A study in Saudi Arabia identified the neck pain was much
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common among female undergraduate students [20]. The research in Northern
Queensland showed the frequency of low back pain was high among many oc-
cupational therapy students [21]. In Delhi, India, high mental pressure, depres-
sion and continuous workload were found higher among medical students with
low back pain [22]. A research in Uttar showed that the frequency of neck pain
among undergraduate medical students was much great [23]. A study conducted
in Karachi, Pakistan, concluded that medical students has increased prevalence
of low back pain associated with factors such as smoking and more usage of
computer [24]. Low back pain, neck pain and shoulders pain appeared to be
highest among health care professionals [21]. There are many possible factors
contributing to increase frequency of musculoskeletal pain among medical stu-
dents however not a single major factor has been identified.

In Pakistan, there has been few statistics of musculoskeletal pain among un-
dergraduate students. It would be important for us to know the impact of risk
factors such as trauma, family history of musculoskeletal pain, exercise and
physical activity on the aggravation of musculoskeletal pain. Further, this study
also examined the association of long study hours, computer use and travelling,
smoking and caffeine intake on the degree of exacerbation of musculoskeletal
pain. In this cross sectional study we are also expecting to see the increase in
prevalence of musculoskeletal pain in medical students due to various factors
like long study hours, hospital rotations, etc. Therefore, the aim of this study is
to investigate the prevalence and possible risk factors of musculoskeletal pain in

the medical and non-medical student population of Karachi.

2. Methodology
2.1. Study Design

Comparative cross-sectional study.

2.2. Setting

For medical students: different public sector Medical college campuses.
For non-medical students: different public sector Engineering and business

college campuses.

2.3. Duration

March 2017 to My 2017.

2.4. Sampling Technique

Probability Convenient sampling.

2.5. Sample Size

Sample size was calculated using OpenEpi software. For the above mentioned
objective ie. to study the prevalence of musculoskeletal pain in Medical and

non-medical students, the sample size came out to be 382 for medical students.
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[14] and 334 for non medical students at confidence interval of 95% having
bound of error of 5%. In order to decrease the margin of error we had a sample

of 400 and 350 respectively.

2.6. Sample Selection

Inclusion Criteria
Those in 1st to final academic year of medical and engineering curriculum of

study.

2.7. Exclusion Criteria

Those having Vitamin D deficiency.

Those having any joint disease.

2.8. Study Variables

Dependent variables:
Presence of musculoskeletal pain and Graded Chronic pain scale (GCPS)

score of students.

2.9. Independent Variables

Gender, age, category of student, name of institute, academic year, height,
weight, dominant hand, most common site of pain, pain relievers, referral to a
doctor, hospitalization, school absence, pain during last 12 months, effect on ac-
tivity, effect on sleep, pain during last 7 days, family history, past medical histo-
ry, study hours, duration of computer/laptop usage, duration of sleep, exercise,
playing outdoor sports, weight lifting, physical activities, house maintenance,
smoking, drinking coffee, back packs, method of studying, driving, riding, usual

mode of transport and average traveling time.

2.10. Data Collection Procedure

Data was collected through interviews by filling a proforma made by modification of
standard Nordic questionnaire having variables including Socio-demographics,
those related to pain and factors that might be associated with pain [25]. A total
of 400 medical and 350 non-medical students were registered randomly after
having informed consent using a structured questionnaire. A pilot study was
conducted to assess the validity of questionnaire. The questionnaire was devel-
oped containing all relevant questions and modified with the help of previous
studies. Participant was assured of confidentiality. He/She was assured that no
information regarding the interviews and test results will be shared to any one
and that this information will be used only for research purpose. He was also
assured that the identity will not be disclosed at any point in time. Question-
naires were given an identification number. Data was entered twice and then
cleaned for any missing variables. Data collection procedure was supervised by

principal investigator.
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2.11. Scales Included

Graded Chronic pain scale (GCPS) was used for assessing the severity of pain
[26].

2.12. Data Analysis Plan

Data was entered and analyzed in SPSS version 20 for analysis. Frequency and
percentages were calculated for all variables, while mean and standard deviation
for age, BMI, study hours, duration of computer/laptop usage, duration of sleep
and traveling time. Variables like Gender, Academic Year, weight category ac-
cording To BMI, duration of Study, duration of Computer/Laptop Use, duration
of Sleep, duration of traveling and mode of transport were cross-tabulated
against the presence of musculoskeletal pain. A p-value of 0.05 was considered as

statistically significant.

3. Result

400 medical and 350 non medical students from different universities of Karachi
participated in this cross sectional study. Mean age for medical students and
non-medical students was 21.36 + 1.910 and 20.97 + 1.876 respectively. So-
cio-demographic data of medical and non medical students is shown in Table 1.

Table 2 shows high incidence of musculoskeletal pain in medical students
(88.5%) with highest occurrence in neck (19.3%) followed by low back and legs.
The incidence of musculoskeletal pain in non medical students was 64.9% with
highest occurrence in neck (17.4%) followed by low back and legs.

Almost 61.86% of medical students who reported musculoskeletal pain in the
last 12 months had it in the past 7 days (Table 3). Similarly 56.82% of non med-
ical students also reported pain in last 7 days.

Figure 1 and Figure 2 shows that pain was graded using graded chronic pain
scale. Most medical students had grade 1 pain with a prevalence of 49% whereas
in non medical students mostly reported grade 0 pain with a prevalence of 36%.

According to Table 4 in both medical and non medical groups, female shows
high percentage of musculoskeletal pain. When gender was considered, muscu-
loskeletal pain in male and female medical students was 25.42% and 74.5% re-
spectively whereas for non medical students it was 39.20 and 60.79% respective-
ly. Medical students with musculoskeletal pain showed longer daily hours of
study than non medical students. Use of laptop/computer was found more in
Medical students but was not significantly associated with pain, whereas signifi-
cant association was found in non-medical students (p-Value < 0.001). It was
also observed that medical students travel more than non medical students. Stu-
dents who used to travel more than one hour had significant increase in muscu-
loskeletal pain in their body (p-Value < 0.05). In medical students the muscu-
loskeletal pain was slightly higher in students posted to clinical rotation but no
significant relation was found (p-Value 0.346). Majority of medical and non

medical students with musculoskeletal pain had either normal weight or was
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Table 1. Socio-Demographics.

Medical Non-Medical
Students (n = 400) Students(n = 350)

Frequency Percentage Frequency Percentage

Gender
Female 298 74.5 201 57.4
Male 102 25.5 149 42.6

Age (21.36 + 1.910)

18 - 20 166 41.5 171 48.9
21-23 167 41.8 145 41.4
24 -26 67 16.8 34 9.7

Name Of Institute

DUHS 350 87.5 0 0
Ziauddin University Hospital 50 12.5 0 0
Karachi University 0 0 139 39.7
SZABIST 0 0 45 12.9
NED 0 0 75 214
IBA 0 0 91 26

Academic Year

1st Year 19 4.8 118 33.7
2nd Year 152 38 106 30.3
3rd Year 35 8.8 51 14.6
4th year 44 11 63 18

5th Year 150 37.5 12 34

Basal Metabolic Index (21.4672 + 4.25)

Under Weight 86 215 91 27.3
Normal Weight 206 51.5 200 60.1
Overweight 47 11.8 27 8.1
Obese 15 3.8 15 4.5
Missing 46 11.5 17 4.9

Right Handed Or Left Handed
Right Handed 348 87 322 92
Left Handed 52 13 28 8

under weight so increase BMI had no co relation with increase prevalence of
musculoskeletal pain. Another factor that may have contributed to increased
prevalence of musculoskeletal pain particularly neck and low back pain was the
usage of back packs among them. Almost 88.13% of medical students and
84.14% of non medical students who had musculoskeletal pain were using back
packs.

The study also observed the level of many daily activities including daily exer-

cise, outdoor sports and weight lifting, house work, cigarette smoking, coffee
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Table 2. Musculoskeletal pain.

Medical Students Non-Medical Students
Frequency Percentage Frequency Percentage
In the Last 12 months

Yes 354 88.5 227 64.9

No 46 11.5 123 35.1

Usual Site

Neck 61 21.8 61 26.9
Left shoulder 7 3.7 7 3.1
Right Shoulder 13 5.1 13 5.7
Upper Back 22 10.7 22 9.7
Low Back 56 21.2 56 24.7
Elbows 1 0.6 1 0.4
Wrist/Hands 7 3.7 7 3.1
Thighs/Hips 4 5.9 4 1.8
Legs 52 21.2 52 229
Ankles/feet 4 6.2 4 1.8

Table 3. Pain during the Last 7 days.

Medical Students (n = 400) Non-Medical Students (n = 350)
Frequency Percentage Frequency Percentage
Yes 219 61.9 129 56.8
No 135 38.1 98 432
0%

mGrade 0
B Grade 1
Grade 2

B Grade 3
®Grade 4

Fiugre 1. GCPS Grading (Medical Students).

drinking and study method but no significant relation was found with these fac-
tors. Family history and past medical history was also found in a lot of patients

but there was no positive association.

4. Discussion

This is the study that reports frequency of musculoskeletal pain and associated

factors among undergraduate students. In this cross sectional study, data showed
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0%

u Grade 0
B Grade 1

Grade 2
m Grade 3
u Grade 4

4%
Fiugre 2. GCPS grading (Non-Medical Students).

that more than half of the medical (88.5%) and non-medical (64.9%) undergra-
duate students have been reported for musculoskeletal pain in the previous 12
months. On the other hand, this prevalence of musculoskeletal pain among
medical students when compared with Malaysian medical students (65.1%) was
much higher [14]. In our study findings also revealed the prevalence of pain at
any time during last 7 days was 61.8% in medical and 56.82% in non-medical
students.

In our study the most common site of the musculoskeletal pain reported by
both medical and non-medical groups was neck followed by lower back and legs.
According to a study in Australia, the most frequent site of musculoskeletal pain
in medical undergraduates was neck [19]. One study of Thailand also concluded
that the neck pain was much common among undergraduate students (46%)
and there are many risk factors which are responsible for persistent neck pain
[27]. However, a research in China and Malaysia showed the most common site
affected by musculoskeletal pain among medical undergraduates was lower back
followed by the neck [14] [17]. Neck pain is generally more common among
women and countries with higher income [28]. According to our research, fe-
male undergraduates of both medical and non-medical groups were found to
have a higher prevalence of neck pain compared to male students. There are
many studies which showed the occurrence of neck pain symptoms were more
frequent among undergraduate female students [29] [30]. However, a study in
Australia showed the prevalence of pain was high among male undergraduates
[31].

Redcliff reported medical students have increased pressure of work load espe-
cially during preparation for examinations and acquiring professional know-
ledge, this period was highlighted as the most stressful phase of medical training
[32]. The neck pain has become a rising problem among the students of univer-
sities [20]. A Nigerian study showed a significant number of students had epi-
sodes of neck pain after admission into the university than before [33]. Recent
survey showed static postures such as during prolonged computer work, reading
and writing increased the risk of neck pain among undergraduates [34]. Differ-
ent risk factors can be associated with musculoskeletal pain however, statistical

analysis of our research showed that use of computer/laptop and long study
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Table 4. Comparison of musculoskeletal pain in medical and non-medical students.

In Medical In Non-Medical
Students (n = 400)  p-Value Students (n =350) p-Value
Yes No Yes No
Gender
Female 264 34 0.923 138 63 0.084
Male 90 12 89 60
Weight According To BMI
Underweight 79 7 59 32
Normal Weight 186 20 0.816 127 73 0.952
Overweight 41 6 16 11
Obese 13 2 10 5
Academic Year
1st Year 15 4 66 118
2nd Year 136 16 0.346 75 106 ol
3rd Year 31 4 28 51
4th Year 36 8 48 63
5th Year 136 14 10 12
Duration of Study
<4 Hours/day 171 22 138 78
4 - 7 Hours/day 107 15 0.575 57 22 <0.001
8 - 11 Hours/day 50 8 30 10
>11 Hours/day 26 1 2 13
Duration of
Computer/Laptop Use
< 4 Hours/day 251 41 150 102
4-7 Hours/day 59 4 0.06 4 7 <0.001
8-11 Hours/day 28 1 25 7
>11 Hours/day 16 0 10 7
Duration of Sleep
<4 Hours/day 45 15 23 9
4 - 7 Hours/day 156 12 0.003 91 36 0.001
8-11 Hours/day 139 17 107 62
>11 Hours/day 14 2 6 16
Duration of traveling
<60 Minutes/day 151 29 110 54
60 - 180 Minutes/day 185 12 <0.001 93 65 0.03
180 - 240 Minutes/day 13 1 19 4
>240 Minutes/day 5 4 5 0
What mode of transport
you usually use for
traveling?
Car 154 17 0.19 57 35 0.09
Bike 25 4 63 45
Bus 113 21 63 30
Auto Rickshaw 62 4 44 13
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hours were high among medical students when compared with nonmedical stu-
dents but it was not significantly associated with pain. In contrary to our re-
search, a study showed that medical students are more likely to develop muscu-
loskeletal pain because of more use of computer screen for their work [24]. A
study in Saudi Arabia concluded that medical students for their academic activi-
ties spend more time in sitting position for reading, writing and computer use
[20]. One study in Uttar found that the most common cause of neck pain among
medical students was prolonged reading followed by use of computers and pro-
longed writing [23]. However a study in Malaysia showed no significant associa-
tion of musculoskeletal pain with hours of computer use in a day and type of
computer use [35]. According to our research, studying on bed was found to be
significantly associated with musculoskeletal pain among undergraduate stu-
dents. A study reported that a poor sitting position was associated with neck
pain among undergraduate students [27]. In this study, a questionnaire for pain
grading was used. CPGS scale showed medical students had grade 1 pain inten-
sity when compared to nonmedical students which mostly reported with grade 0
pain intensity.

According to our research medical students of the final year and 2nd year
when compared to first year generally tends to have increased frequency of
musculoskeletal pain. This could be due to increasing load of studies, work and
stress with each progressing year. However, non-medical students showed no
relationship of academic year against musculoskeletal pain. One research also
concluded that medical students of all other years when compared with first year
incurred an elevated risk for musculoskeletal pain [36].

Our result found an association of carrying bag packs with musculoskeletal
pain among both medical and non-medical groups. Heavy college bags on the
backs, causing a poor posture and strain especially on neck and lower back. Tra-
velling and standing with bag pack weight can lead to complaints of muscu-
loskeletal pain among students. This finding is approved by study of Heuscher
who concluded that increasing usual back weight is associated with increased
prevalence of low back pain [37].

Through the results we have found the majority of undergraduate students
with musculoskeletal pain had never been seen by doctor or physiotherapist.
This result was similar to the research study done by Ayanniah [33]. Our result
also reported that those students who had musculoskeletal pain usually relieved
their pain by taking rest and pain killers. Positive family history of musculoske-
letal pain was found in 44.06% of medical and 37.44% of non-medical students.
The result was similar to the research concluded somewhere [38].

According to our statistical result about travelling, medical students who tra-
velled about 60 to 180 minutes per day experienced more musculoskeletal pain
(52.25%) compared to non-medical students (40.96%) daily. About (61.86%)
medical and (59.03%) non-medical students used public transport for travelling.

A study showed that dentists who travelled daily by car experienced more fre-
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quent episodes of neck pain [39]. Heavy lifting and driving are considered to be
associated with back pain [40]. Many researches are unable to find a clear asso-
ciation of musculoskeletal pain with travelling.

This study reported that increasing BMI may no longer be a risk factor for
musculoskeletal pain. The risk factors such as smoking history of trauma and
coffee drinking were also not found to be associated with increased frequency of
musculoskeletal pain.

In this study, we have found no relationship of exercise and physical activities
like running bicycling swimming with musculoskeletal pain in both medical and
non-medical groups. However, a previous study in America showed those who
participated in sports activities were less likely affected by musculoskeletal pain
of the upper body [41].

Studies have showed the increased prevalence of musculoskeletal pain among
undergraduate students. High prevalence of musculoskeletal pain especially neck
pain is alarming and demands some serious preventative strategies for both
medical and non-medical students. Also, correct guidance should be given to
students for sitting and standing postures. Those who are already suffering from
musculoskeletal pain, protective measures should be taken to prevent them from
disability. A study of Koldas showed different approaches for the treatment of
back pain. Exercises are found to be effective in decreasing the intensity of pain
[42]. Health programs should be introduced to students which provide aware-
ness regarding the adverse effects of computer use. However, the path of pain
development among undergraduate students and their associated contributing
factors need further research.

This study has many limitations. The population of this study is limited to
undergraduate students. The result of this study may not be suitable for the
whole population of students at school and colleges. The data was collected from
selected medical and non-medical universities so this could not be representative
of all universities students of Pakistan. In this cross sectional study, we could not
obtain the follow up data and find the causes and risk factors of the musculoske-
letal pain. Recall bias could not be excluded because it was a self-reported ques-
tionnaire. Non-medical students may find this questionnaire difficult but we be-
lieve medical students understand the terms we used in this survey and also
answered accurately. Besides this, the intensity of pain was evaluated by using
scale of 0 to 10, which might vary from the actual severity. Daily records of pain
intensity provided by the students could help us in providing the best assessment
of pain severity. Association of musculoskeletal pain related to psychological

stress has not been evaluated.

5. Conclusion

The study concluded that the prevalence of musculoskeletal pain among under-
graduate students is truly high. The risk of musculoskeletal pain appeared to be
more among medical students. On the contrary medical students have shown no

association of studying for long hours and use of computer/laptop with muscu-
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loskeletal pain when compared to non-medical students. This might be due to

the fact that medical students are more aware and conscious about their health

and sitting postures. This study has given a useful insight into the matter of

musculoskeletal pain among undergraduate students. Thinking about the risk

factors and avoiding them may lead to lower incidence of this pain. More studies

should be done to know contributing factors of musculoskeletal pain among

undergraduate students.
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