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Background: Musculoskeletal pain (MSP) conditions are common in the educational leaning environment
and are often associated with poor ergonomic conditions.

Objective: This study investigated the prevalence, pattern and possible risk factors of MSP among un-
dergraduate students of occupational therapy and physiotherapy in a South African university.

Methods: A cross-sectional survey using an internet-based self-designed electronic questionnaire was used to
obtain information about participants’ socio-demography, ergonomic hazards, MSP, and relevant personal
information. Descriptive statistics, chi-square, and logistic regression were used in analyzing the data.
Results: There were 145 participants (females 115 (79.3%); physiotherapy (74) 51.03%), making 36.7% of
the present undergraduate student population in the two departments. The most prevalent ergonomic work
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hazards were prolonged sitting (71.7%) and repetitive movements (53.8%). The 12 months prevalence of MSP
among the students was 89.7%. The pattern of MSP revealed that pain on the neck region was most prevalent
(66.2%) followed by pain in the low back region (64.4%). Duration of daily travels and participation in regular
exercise activities were significantly associated with the prevalence of MSP. Logistic model explained 23.6% of
the variance in prevalence of MSP and correctly classified 94.1% of cases (x? = 13.73, p = 0.03). The right-
handed students were 0.13 times more likely to present with MSP than left-handed students. Also, students
who exercised regularly were 9.47 times less likely to present with MSP.

Conclusion: MSP is highly prevalent among health science undergraduates and is significantly associated
with sedentary postures and inadequacy in structured physical activity participation.

Keywords: Musculoskeletal pain; undergraduate student; occupational therapy; physiotherapy.

Introduction

Musculoskeletal pain (MSP) is a known conse-
quence of repetitive strain, overuse, and work-re-
lated musculoskeletal disorders and these injuries
include a variety of disorders that cause pain in
bones, joints, muscles, or surrounding structures.!
The pain can be acute or chronic, focal or diffuse.
Low back pain is the most common example of
MSP.?2 Other examples include tendonitis and
tendinosis, neuropathies, myalgia, and stress frac-
tures.! Acute MSP is the pain perceived within a
region of the body and believed to arise from the
muscles, ligaments, bones, or joints in that region,
and these types of pain are named according to the
region affected for example back pain, neck pain,
shoulder pain, elbow pain, buttock pain, hip pain,
knee pain, and ankle pain.® Excluded from the
definition is pain due to severe pathology, such as
tumors, fractures, or infections, and systemic and
neurological conditions. When MSP lasts longer
than three months, generally, it is referred to as
chronic pain. Three months is the standard period
in which healing takes place. Chronic pain may be
considered a disease state and may be associated
with a disease or injury.* Chronic pain may arise
from psychological states, serve no biologic pur-
pose, and have no recognizable endpoint.*

MSP conditions are common in the work envi-
ronment and are often associated with poor ergo-
nomic conditions at work.? Poor ergonomic
conditions exist when the work environment is in-
compatible with the workers’ bodies and their
ability to continue work. Such conditions may
cause discomfort, fatigue, pain, and subsequent
injuries.® Factors that occasion the incompatibility
of the workplace and the worker are referred to as
ergonomic work hazards.” University students may

be prone to acute or chronic MSP conditions be-
cause of their exposure to ergonomic hazards like
prolonged sitting, prolonged grip, usage of aes-
thetic but less ergonomic footwear, and the in-
crease in physical demands associated with
learning professional skills. These are student-re-
lated factors that can be exacerbated by biological
factors like the presence of endophenotypes, such
as pain amplification and psychological distress.’
The trouble with persistent MSP is significantly
crucial in young adults, making their lives more
difficult and challenging.” Studies in Malaysia,®
China,” Australia,'® Saudi Arabia,'! India,'? Uttar,'?
Pakistan,'* UAE,"® Ghana,'® Ethiopia,'” and
Brazil'® have documented the pattern of MSP con-
ditions among undergraduate university students.
Some researchers'? 2! investigated musculoskel-
etal concerns and associated risk factors among
South African students with a specific focus on
postural and musculoskeletal concerns associated
with laptop usage. Amongst practitioners in South
Africa, research on work-related MSP was common
from the discipline of dentistry.?>26 It would be
essential to know the association amongst risk
factors such as ergonomic challenges, family his-
tory of MSP, exercise and physical activity on the
pattern and prevalence of MSP in a cohort of un-
dergraduate students. Therefore, this study inves-
tigated the prevalence, pattern, and possible risk
factors of MSP among undergraduate students of
Occupational Therapy and Physiotherapy at the
University of KwaZulu-Natal, Durban, South Africa.

Methods

This study is reported according to the Survey
Reporting Guideline.?” The study was cross
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sectional, and involved a questionnaire completed
by students. We chose to use a survey for this
study to allow collection of data at a period when
physical distancing was mandated as a public
health measure. This study was reviewed and
gained ethical approval by the humanities and social
sciences research ethics committee of the University
of KwaZulu-Natal, South Africa, with protocol
reference number HSSREC/00001118/2020.

Questionnaire

An internet-based self-designed electronic ques-
tionnaire was used to obtain data on gender, age,
marital status, year of study, course of study, du-
ration of daily travel, duration of daily study/
usage of laptop, duration of house chores perfor-
mance, handedness, use of backpacks, participa-
tion in exercises/sports, family history of MSP, and
smoking habits. The second segment of the ques-
tionnaire contained questions on the student’s
perspective of their undergraduate course experi-
ence with a specific recall of existing ergonomic
hazards such as prolonged sitting, lifting of heavy
objects (see details in supplementary file). The
third segment of the questionnaire included the
first part of the standardized Nordic question-
naire.?®? This was used to measure the presence
and absence of MSP in various parts of the body.

Sample selection

The sample included undergraduate students in the
discipline of Physiotherapy and Occupational thera-
py from the University of KwaZulu-Natal, South
Africa. These students were selected as their training
involved specific knowledge about “musculoskeletal
conditions” and by implication these students should
have better awareness of body postures and good
motor control. The sample size was calculated using
the one-sample dichotomous outcome formula.?’ The
authors used a small effect size of 0.24 based on an
anticipated difference in the proportion of students
reporting MSP at an alpha of 0.05 and power of 80%
in a two-tailed test. It was necessary to involve at
least 137 participants in this study. However, all
students of physiotherapy and occupational therapy
were invited to participate in the survey.

Survey administration

The survey was launched in April 2020 and closed
to participants in May 2020. The primary mode of

administration was online via SurveyMonkey
(www.surveymonkey.com). The online link to the
survey was sent via email and WhatsApp messen-
ger to the participants through their departmental
online fora. The participants were informed about
the intent of the research and made aware of their
right to withdraw, and that completion of the ques-
tionnaire was taken as consent for the anonymized
data provided to be used in the research and dis-
semination. No financial incentives were provided. It
took between 15 and 20 min to complete the survey.

Data analysis

Responses to the online survey became a valid re-
sponse when a participant completed 70% of the
questions in the survey alongside a final submis-
sion. The valid responses were transferred to SPSS
version 21 for analysis. Frequency distributions
and percentages were used in summarizing socio-
demographic and individual characteristics of
participants. Chi-square and t-test were used in
making inferences on the association between the
12-month prevalence of MSP and selected demo-
graphic/personal variables. Logistic regression
analysis was used in determining the factors asso-
ciated with the 12-month prevalence of MSP in this
population.

Results

One hundred and forty-five undergraduate stu-
dents of Physiotherapy and Occupational therapy
participated in this study out of 394 undergraduate
students who are currently enrolled in these dis-
ciplines resulting in a 36.7% response rate. Of the
total participants, 115 (79.3%) were females, while
74 (51.03%) were students of physiotherapy
( ). The mean age of the participants was
19.7 + 1.56 years with a range of 17-26 years. The
most prevalent ergonomic work hazards were pro-
longed sitting (71.7%) and repetitive movements
(53.8%) (Fig. 1) and 12-month prevalence of MSP
among the students was 89.7% (Fig. 2). Pattern of
MSP revealed that pain in the neck region was
most prevalent (66.2%) followed by pain in the low
back region (64.4%) among the students (Fig. 2).
Extended duration of travel and participation in
regular exercise activities were significantly asso-
ciated with greater pain. Students who travelled
for a period of more than one hour daily (p = 0.02)
and those who do not frequently exercise (p = 0.03)
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Table 1. Demographic and personal characteristics of participants (n = 145).

Variable Characteristics Frequency (n) Percentage (%)
Gender Male 30 20.7
Female 115 79.3
Year of study One 42 28.7
Two 48 32.9
Three 36 25.2
Four 19 13.3
Marital status Single 144 99.3
Married 1 0.7
Course of study Physiotherapy 74 51.0
Occupational therapy 71 49.0
Handedness Right 132 91
Left 13 9
Smoker Yes 10 6.9
No 135 93.1
Family History of MSP Yes 73 50.3
No 72 49.7
Doing home chores Yes 137 94.5
No 8 5.5
Duration of daily personal study 0-3h 78 53.8
4-6h 61 42.1
Greater than 7h 6 4.1
Duration of daily laptop usage 0-3h 67 46.2
4-6h 62 42.8
Greater than 7h 16 11.0
Duration of daily travels Less than 1 h 95 65.5
Greater than 1h 50 34.5
Usage of backpack Yes 108 74.6
No 37 25.4
Participating in regular exercises Yes 87 60.0
No 58 40.0
Participating in sports Yes 44 30.3
No 101 69.7

Reaching or working away from your body m—
Bending the neck for more than 20 degrees —I———
Lack of enough rest, break or pause during work
Forceful Exertion mmm
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Fig. 1. Prevalence of ergonomic hazards as reported by the students.

were significantly more in reporting the presence of Logistic regression was performed using a forward
pain. None of the ergonomic work hazards evalu-  stepwise mode to ascertain the impact of variables
ated was significantly associated with the presence  (demographic, personal factors, and presence of
of MSP ( )- ergonomic work hazard) on the likelihood that
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12 months prevalence of musculoskeletal pain
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Fig. 2. Pattern of MSP in the past 12 months.
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Table 2. Association between perceived ergonomic hazard/demographic/

personal variables and the prevalence of MSP.

Variable

Test statistics  p-value

Awkward posture

Repetitive movement

Lifting/ Transferring patient

Lifting heavy object/equipment
Prolong sitting

Prolong standing

Vibration

Frequent bending

Forceful exertion

Lack of enough rest, break, or pause during work
Bending the neck by more than 20°
Reaching or working away from your body
Gender

Course of study

Handedness

Year of study

Age

Usage of cigarette

Family history of MSP

Doing home chores

Duration of daily personal study
Duration of daily laptop usage
Duration of daily travels

Usage of backpack

Participating in regular exercises
Participating in sports

0.042
1.282
1.42%
1.72%
1.132
0.86*
0.592
0.00®
0.04*
1.00#
3.132
0.64*
0.362
0.63*
2.492
4.46*
0.19"
1.24%
2.942
0.042
0.87
0.77%
5.73%
0.25*
4.96*
2.112

1.00
0.29
0.39
0.30
0.36
0.38
1.00
1.00
0.59
0.42
0.09
0.53
0.51
0.56
0.14
0.22
0.84
0.59
0.09
0.59
0.65
0.68
0.02*
0.76
0.03*
0.23

Table 3. Factors associated with 12-months prevalence of MSP.

Variable Beta  Standard error  Wald P-value Exp (B) Lower CI Upper CI
Constant —2.11 1.15 3.39 0.066 0.12

Handedness —2.07 0.89 5.48 0.019 0.13 0.02 0.71
Participating in regular exercise 2.25 1.12 4.02 0.045 9.47 1.05 86.39
Bending the neck by more than 20° 1.99 1.12 3.17 0.075 0.14 0.015 1.22

Notes: Model Chi-square = 13.73; p-value = 0.03; overall percentage predicted = 94.1%; Nagelkerke R? = 0.236.
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respondents will present with MSP (12-months
prevalence of MSP). The model was statistically
significant with x? = 13.73, p = 0.03. The model
explained 23.6% (Nagelkerke R?) of the variance in
the prevalence of MSP and correctly classified 94.1%
of cases. Right-handed students were 0.13 times
more likely to present with MSP than left-handed
students. Also, students who exercised regularly were
9.47 times less likely to present with MSP ( ).

Discussion

Undergraduate rehabilitation students are exposed
to several factors in their daily lives that may
predispose them to MSP or trigger the occurrence
of MSP. In this study, we investigated the presence
of MSP in 145 occupational therapy and physio-
therapy students at a university in South Africa.

In an academic environment, health science
students (including first and second year rehabili-
tation students) remain seated for prolonged peri-
ods often with furniture that is not ergonomically
maximized,'” they spend time in health institutions
for clinical training, and perform professional ac-
tivities which may be repetitive.'® With increasing
pedagogies that include blended and digital learn-
ing, students spend an increased amount of time
using their laptops and mobile phones to support
their academic activities as well as for their lei-
sure.!?2! Tt was therefore not surprising to note
that prolonged sitting and repetitive movements
emerged as the most prevalent ergonomic work
hazards for students in this study and a high
prevalence of MSP in the previous 12 months, es-
pecially in the neck region followed by pain in the
lower back region. More than 60% of our partici-
pants are first and second year rehabilitation stu-
dents who may have probably not learnt the
principles of posture and motor control. This may
also explain our observation.

Similar findings have emerged in other stud-
ies! 17182131733 with university health science
students. Xie and colleagues showcased the prev-
alence of musculoskeletal complaints among mobile
device users in a systematic review of eight in-
cluded studies.?* A wide range of prevalence rates
of musculoskeletal complaints was reported with
the highest prevalence commonly found in neck
complaints. Rakhadani et al.?! in a study at the
University of Venda, South Africa reported a high
prevalence of musculoskeletal concerns among the

students, which predominantly included the neck,
shoulder, and wrist. This was attributed to pro-
longed computer use, incorrect sitting posture, and
uncomfortable chairs. Long study hours and re-
petitive use of laptops were noted to increase MSP
in the study by Hasan and colleagues.'* Yang
et al3! revealed that severe internet addiction
resulted in a higher risk of MSP and Nordin et al.
concluded that reduced physical fitness and pro-
longed sitting duration was associated with low
back pain amongst health science undergraduates.
Internet addiction is associated with adopting
static postures for a protracted period usually
prolonged sitting and this encourages a sedentary
lifestyle resulting in low physical fitness. High
prevalence of MSP has been consistently reported
to be associated with prolonged static postures and
sedentary lifestyle; this fact is corroborated by our
present study.

In this study, students who exercised regularly
more than nine times are less likely to present with
MSP. Generally, engaging in moderate physical
activity was associated with reduced risk of neck,
shoulder, and low back pain among adolescents.?°
Results of a meta-analysis in a systematic review
reflected the protective effect of physical activity
and reported a modest inverse association between
leisure-time physical activity and onset of MSP.?7
Since our participants were rehabilitation students
knowledgeable about the benefit of physical activ-
ity, it is not unlikely that they engaged in safe,
structured exercise. Engaging in structured physi-
cal exercise training has been shown to reduce or
cure MSP.3® Kokic and colleagues’ study amongst
physiotherapy and social science students revealed
that lower levels of moderate intensity and total
physical activity were associated with a higher
prevalence of MSP in the previous year.*?> Howev-
er, higher levels of vigorous intensity and total
physical activity were also associated with a higher
prevalence of MSP, which prevented daily activities.
In other studies,*>*" exercise was not associated with
MSP. Again, it needs to be emphasized that only
structured physical activities may be beneficial to-
wards the reduction in the prevalence of MSP. It is
also possible there is a U-shaped relationship between
exercise and MSP — both too much and too little
may be harmful.

Given that physical fitness and prolonged
sitting is a modifiable risk factor, undergraduates
should ensure frequent postural adjustments de-
scribed as micropauses®? to minimize occurrences
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of MSP. Students should also be encouraged to
embrace and sustain structured physical fitness
and to integrate physical activity into daily rou-
tines whenever possible.

The duration of daily travel was significantly
associated with MSP in this study. This is sup-
ported by a previous study that included medical
students'* in which students who travelled more
than one hour had a significant increase in MSP
compared with non-medical students. There
appears to be limited evidence that supports a
causal relationship between the incidence of MSP
and travelling. The statistical evidence for the
association between prevalence of MSP and du-
ration of daily travel in our study is biologically
plausible as vehicular trips subject the body to
static posture and prolong sitting which are
confirmed ergonomic risk factors for the presence
of MSP.2

There was a higher prevalence of MSP in
females as compared to males in this study; how-
ever, this was not statistically significant. Several
other studies reported greater MSP in female
health science university students'*!832 and at-
tributed this finding to the difference in muscle,
bone, mass, height, and joint structure of females
as compared to males.”’ The main factors that
determine the presence of MSP in our study pop-
ulation were being right handed and not doing
regular exercise. Hence, any student from this
study population who is right handed and does no
regular exercise has a 23.6% likelihood of present-
ing with MSP. This reveals that some other factors
associated with the presence of MSP may have not
been identified in our study.

The data from this study may be subject to re-
call bias as the respondents were expected to recall
a discomfort which may not be present at the time
of the survey. More importantly, the study was
conducted when “social distancing” was adopted
and students were mainly at home doing online
classes and no practical sessions on campus. This
can lead to systematic under-reporting or over-
reporting of MSP. In order to have more accurate
information on the incidence of MSP in this study
population, a prospective cohort study would suf-
fice. Also, the use of physical examination along-
side self-reports will ensure the accuracy of
prevalence rates obtained from a cross-sectional
study like this. The recall error present in this
study is clearly a random recall error as none of the
participants has any reason to provide inaccurate

information deliberately. A random recall error
does not create a vital bias that will affect the re-
liability of the self-reports on MSP in our study
population. Hence, the use of self-reports like this is
necessary for the estimation of the burden of MSP
among this sub-population when direct examina-
tions are not possible.

Conclusion

The knowledge of MSP amongst rehabilitation
students within their academic context, especially
in occupational therapy and physiotherapy stu-
dents, is essential in that the presence of pain may
negatively influence their learning experiences and
interfere with their ability to effectively execute the
physical demands of being a student and student-
practitioner. Moreover, given that this is the time
in which their professional identities are develop-
ing, sensitization on how MSP and musculoskeletal
disorders may affect their own lives is imperative.
Investigating factors influencing student’s physical
health may also assist in advocating health pro-
motion initiatives at an administrative level and
include work ergonomic hazards and programs for
preventing MSP in students.
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