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Abstract.
BACKGROUND AND OBJECTIVE: Musculoskeletal disorder is a significant health problem affecting adults and young
people alike. The prevalence of musculoskeletal pain resulting from musculoskeletal disorders is on the increase especially with
increased use of laptops. This study determined the prevalence of musculoskeletal pain among undergraduate students of Obafemi
Awolowo University (OAU), Ile-Ife who use laptops.
MATERIAL AND METHOD: This was a cross-sectional study and participants were selected using the non-probability sam-
pling technique. The Boston University Computer and Health Survey questionnaire was self-administered to 400 undergraduate
laptop users. Data were analyzed using descriptive statistics of frequency and percentage.
RESULTS: Three hundred and seventy six out of 400 copies of administered questionnaires were amenable to data analysis
representing a response rate of 94%. Pain in the shoulder was the most reported musculoskeletal complaint from 268 (75.7%)
participants. Elbow pain was the least common complaint from 132 (37.3%) participants. The prevalence of musculoskeletal pain
was slightly higher among female students 93 (50.3%) of 185 and highest among students aged between 24 and 26 years: 60
(37.5%). In addition, the prevalence of musculoskeletal complaints was highest among those who used single-strap laptop bags
176 (94.1%).
CONCLUSION: There is a high prevalence of musculoskeletal pain among undergraduate laptop users in OAU and shoulder
pain was the most commonly reported.

Keywords: Musculoskeletal, shoulder pain, laptop users

1. Introduction

Musculoskeletal disorders (MSD) are injuries and
disorders of the musculoskeletal system where expo-
sure to various risk factors in the workplace may have
either contributed to the disorder’s development, or ag-
gravated a pre-existing condition [1]. Most people with
MSD experience pain in the back, neck, and shoulder
at some time, although few have pain over long pe-
riods [2]. Musculoskeletal pain is a significant health
problem not only in adults but also in the young [3].

∗Corresponding author: Dr. Adebimpe Obembe, Department
of Medical Rehabilitation, College of Health Sciences, Obafemi
Awolowo University, Ile-Ife, Nigeria. Tel.: +234 8033610965;
E-mail: bimpy248@yahoo.com.

The use of desktop computers have resulted in com-
plaints in the neck, shoulders and arms defined as pain,
numbness or tingling, resulting in loss of productivity,
sick-leave or even disability [4]. A laptop is more con-
venient to carry due to its light weight, but owners have
been found to be predisposed to back, neck and shoul-
der problems. A study by Sommerich et al., [5] showed
that laptop users complain more frequently of pain in
several body parts than desktop users. Because of the
inherent portability of the laptop, computer users fre-
quently assume inconvenient postures when using lap-
tops [6]. These postures include lying on the floor, us-
ing desks that are not designed for laptop use, and plac-
ing the laptop on the lap. Poor posture and repetitive
movement are often the source of laptop users’ aches
and pains [1]. The fact that a laptop keyboard and mon-
itor are attached and do not adjust independently of one

ISSN 1053-8127/13/$27.50 c© 2013 – IOS Press and the authors. All rights reserved



390 A.O. Obembe et al. / Musculoskeletal pain among undergraduate laptop users in a Nigerian University

another may force a user to choose between comfort-
able hand/wrist or head/neck postures. This puts the
laptop user in awkward or unhealthy postures that may
lead to discomfort or injury [7].

Regular interaction with a computer interface is re-
lated to complex complaints relating to hand, arm and
shoulder, often referred to as repetitive strain injury
(RSI) [8]. It is a by-product of musculoskeletal pain
and a general term to include a wide variety of dis-
orders involving the joints and the soft tissues. It is
not a diagnosis, but an umbrella term for disorders
that develop as a result of repetitive movements, awk-
ward postures, and force. Though the term implies that
repetitive movement is responsible for the condition,
abnormal postures and prolonged periods of work are
more important in leading to the syndrome than repeti-
tive movements [8]. Due to the laptop’s portability, stu-
dents work in locations and positions that can increase
the risk of acquiring repetitive stress injuries from neck
pain to carpal tunnel syndrome [9]. The act of trans-
porting the laptop can also be a cause of discomfort
especially when using a ‘courier-style’ laptop bag or
even a handbag. According to a study by Neuschwan-
der et al. [10], backpack loads which may include lap-
top are responsible for a significant amount of back
pain; it has been advised that no more than 15% of the
total body weight should be transported. These side ef-
fects may lead to work-related musculoskeletal disor-
ders.

In Nigeria, there is an increase in usage of lap-
top computers due to its portability and affordability.
The potential risk factors for the increase in incidence
of musculoskeletal complaints among college stu-
dents might be increased use of computers [11]. This
study investigated the prevalence of musculoskeletal
pain among undergraduate laptop users in Obafemi
Awolowo University.

2. Material and method

Four hundred undergraduate students were selected
for this study consecutively using sample of conve-
nience. Students were approached in halls of residence,
lecture theatres and classrooms in Obafemi Awolowo
University. They were selected after consent if they
were between ages of 18–30 years, without any serious
musculoskeletal disorder viz obvious spinal deformity
and gait disorders and/or disability prior to the onset
of laptop usage, had laptops with display units rang-
ing between 13” and 17” and had owned and used the
laptop for at least 6 months prior to the study.

Boston University Computer and Health Survey
questionnaire was used to collect information on re-
lated musculoskeletal problems associated with the use
of laptops. It is a self administered questionnaire con-
sisting of 3 sections; Section A sought information
from participants such as age, sex, department, lap-
top specifications such as weight of laptop and display
screen width, types of laptop carriers used, location
and positions of laptop usage and ergonomic aware-
ness of users. Section B asked questions on partici-
pants’ experience of pain/discomfort from using their
laptops. Responses of participants were grouped into
8 (0–7) depending on the number of areas of the body
experiencing pain/discomfort. Zero represents partici-
pants with no pain/discomfort, 7 represents group with
pain/discomfort in all the areas of the body assessed.
Section C was designed to assess the severity of symp-
toms observed. A bathroom weighing scale was used
to measure the weight of the laptop as well as the total
body weight of the participants to the nearest 1 kg.

Ethical approval was sought and obtained from
the Obafemi Awolowo University Teaching Hospitals
Complex, Ile-Ife Ethics and Research Committee. In-
formed consent were sought and obtained from all the
participants. Participants were informed about the pur-
pose and protocol of the study before data collection.
Each participant was then given a copy of the ques-
tionnaire and it was retrieved immediately after provid-
ing answers to all the questions in the questionnaire.
The total body weight was measured with the partici-
pant standing on the scale without footwear. After this
the participant was asked to carry the laptop bag con-
taining just the laptop, power pack and other acces-
sories transported with the laptop, this value was also
measured. The total body weight of the participant was
subtracted from the final weight measured; this value
served as the weight of the laptop bag and its contents.
Self reported hand preference (handedness) was deter-
mined by asking the participants the hand they favour
consistently in their activities including writing.

Data obtained from this study were analyzed using
descriptive statistics, which include frequency distribu-
tion and percentage. Inferential statistics of Chi-square
was used to determine the association between the vari-
ables.

3. Results

Three hundred and seventy six laptop users partic-
ipated in this survey. Copies of questionnaires were
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Table 1
Socio-demographic characteristics of participants [N = 376]

Variable Frequency Percentage (%)
Gender

Female 185 49.2
Male 191 50.8

Age group (years)
18–20 42 11.2
21–23 116 30.9
24–26 160 42.6
27–30 58 15.4

Academic year
First 9 2.4
Second 49 13.0
Third 97 25.8
Forth 107 28.5
Fifth 108 28.7
Sixth 6 1.6

Academic major/Faculty
Administration 20 5.3
Agriculture 24 6.4
EDM 27 7.2
Science 31 8.2
Technology 43 11.4
Health sciences 160 42.6
Arts 20 5.3
Social sciences 28 7.4
Education 5 1.3
Law 8 2.1
Pharmacy 10 2.7

N = Total number, EDM = Environmental Design and Manage-
ment.

Table 2
Distribution of laptop weight and types of carrier-bag used [N =
376]

Variable Frequency Percentage (%)
Percentage (%) of Laptop weight
to body weight

< 10 105 27.9
10–15 264 70.2
> 15 7 1.9

Type of carrier-bags
Backpack 171 45.5
Briefcase 18 4.8
Single-strap bag 187 49.7

distributed in the halls of residence, lecture theatres
and classrooms of Obafemi Awolowo University. Data
were obtained from participants from the self-administ-
ered questionnaires which were filled and returned to
the researcher at the venue. Three hundred and seventy
six copies of the questionnaires were amenable to sta-
tistical analyses. Of the 376 participants, 191 (50.8%)
were males, 160 (42.6%) were between the ages of 24
and 26. From the survey, 108 (28.7%) of the partici-
pants were in their fifth year, and 160 (42.6%) were
from the college of health sciences (Table 1). Most of

Table 3
Distribution of categories of musculoskeletal pain

Categories Frequency Percentage (%)
0 24 6.4
1 35 9.3
2 33 8.8
3 60 16.0
4 41 10.9
5 55 14.6
6 49 13.0
7 79 21.0

Total 376 100.0

Key: 0: no pain in any area; 1: pain in one area of the body; 2: pain
in two areas of the body; 3: pain in three areas of the body; 4: pain
in four areas of the body; 5: pain in five areas of the body; 6: pain in
six areas of the body; 7: pain in all areas of the body assessed.

Table 4
Distribution of anatomical regions with pain/discomfort

Site of pain perception Male Female Total Percentage (%)
Shoulder (Right) 138 130 268 75.7
Shoulder (Left) 131 124 255 72.0
Neck 126 119 245 69.2
Wrist 115 113 228 64.4
Low back 114 111 225 63.6
Hand/fingers 109 107 216 61.0
Elbow 68 64 132 37.3

Table 5
Distribution of position assumed, duration, frequency and taking of
regular breaks during laptop usage N = 376

Variable Frequency Percentage (%)
Position assumed

Desk 121 32.2
Bed 214 56.9
Floor 39 10.4
Others 2 0.5

Duration (hour/day)
0–2 90 23.9
2–4 125 33.2
4–6 87 23.1
6–8 35 9.3
> 8 39 10.4

Frequency
Never 138 36.7
1–2 times each semester 64 17.0
1–2 times each month 64 17.0
1–2 times each week 54 14.4
> 3 times each week 56 14.9

Regular breaks
Yes 290 77.1
No 86 22.9

the participants [371 (98.7%)] were right handed.
Among the 376 participants who owned laptops,

264 (70.2%) carried laptops which were between 10–
15% of their body weight, while 7 (1.9%) participants
carried more than 15% of their body weight. Also
from the results of this study, 187 (49.7%) participants
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Table 6
Distribution of musculoskeletal pain among academic majors

Academic Category of musculoskeletal pain
major/faculty 0 (%) 1 (%) 2 (%) 3 (%) 4 (%) 5 (%) 6 (%) 7 (%) χ2 p
Agric 4.2 12.5 8.3 4.2 12.5 16.7 0.0 41.7 1.0382 0.005∗
Admin 0.0 5.0 0.0 25.0 0.0 25.0 0.0 45.0
EDM 11.1 3.7 3.7 14.8 22.2 11.1 11.1 22.2
Science 6.5 6.5 16.1 6.5 12.9 25.8 6.5 19.4
Tech 2.3 18.6 11.6 23.3 9.3 4.7 11.6 18.6
H. Sc 9.4 10.0 8.8 16.2 12.5 14.4 16.2 12.5
Arts 5.0 10.0 20.0 25.0 0.0 15.0 10.0 15.0
Soc. Sc. 3.6 7.1 3.6 10.7 0.0 3.6 25.0 46.4
Edu 0.0 0.0 0.0 20.0 0.0 40.0 20.0 20.0
Law 0.0 0.0 0.0 12.5 37.5 25.0 0.0 25.0
Pharm 0.0 0.0 10.0 20.0 10.0 20.0 30.0 10.0

Key: EDM = Environmental Design and Management; Tech = Technology; H. Sc = Health Sciences; Soc.Sc. = Social Sciences; Edu =
Education; Pharm = Pharmacy; ∗Chi-Square analysis was significant with P < 0.05.

Table 7
Chi-Square analysis of musculoskeletal pain and positions assumed

Musculoskeletal Position assumed when using laptop
pain category Desk (%) Bed (%) Floor (%) Others (%) χ2 df p

0 7.4 5.1 10.3 0.0
1 18.2 5.1 5.1 0.0
2 9.1 7.9 10.3 50.0
3 20.7 14.5 7.7 50.0 56.08 21 0.001∗
4 15.7 8.9 7.7 0.0
5 9.9 18.7 7.7 0.0
6 12.4 13.1 15.4 0.0
7 6.6 26.6 35.9 0.0

∗Chi-Square analysis was significant with P < 0.05.

used single-strap bags to transport their laptops, while
18 (4.8%) carried briefcases (Table 2). Of the three
hundred and forty two participants that experienced
pain/discomfort, seventy nine (21%) were in category
7 (presence of pain/discomfort in low back, neck, right
shoulder, left shoulder, wrist, hands/fingers and elbow)
(Table 3).

The most common areas of pain or discomfort were
in the right shoulder (17.1%), the left shoulder (16.3%)
and the neck (15.6%) (Table 4). Two hundred and four-
teen (59.91%) participants made use of laptop on the
bed; one hundred and twenty five (33.2%) participants
spent 2–4 hours on the laptop per day (Table 5).

Of the three hundred and seventy four participants,
159 (42.3%) experienced no difficulty while operat-
ing the laptop, 137 (36.3%) experienced mild difficulty
while using the laptop, while 54 (14.4%) experienced
moderate difficulty and 20 (5.3%) experienced severe
difficulty. Four (1.1%) participants cited that operating
the laptop was so difficult it could not be done at all.

Forty two per cent of the participants had no dif-
ficulty transporting their laptops, 36.7% experienced
mild difficulty, 16.5% experienced moderate difficulty,

3.6% experienced severe difficulty and 1.3% reported
it was so difficult it could not be done at all.

There was significant association between the cate-
gories of musculoskeletal pain and academic majors,
positions frequently assumed when using the laptop,
number of hours spent on the laptop per day, and fre-
quency of static laptop usage for more than 4 hours
(p < 0.01). There was also significant association be-
tween the categories of musculoskeletal pain and type
of laptop carrier bag used by the students (Tables 6–
10).

4. Discussion

The results of this study showed that 91% of lap-
top users reported multiple complaints from different
anatomical regions, the most common being shoulder
pain, especially the right shoulder and the neck. This
observation may be because most of the participants in
this present study (98.7%) were right handed. A pre-
dominance of right-handedness is an inborn trait that
can be found in 90% of humans independently of cul-
tural background [12]. Gerr, Marcus, Ensor et al. [13]
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Table 8
Musculoskeletal pain and number of hours per day of laptop use

Musculoskeletal Number of hours per day
pain category 0–2 hours (%) 2–4 hours (%) 4–6 hours (%) 6–8 hours (%) > 8 hours (%) χ2 df p

0 10.0 7.2 5.7 2.9 0.0 59.027 28 0.001∗
1 17.8 9.6 2.3 11.4 2.6
2 11.1 7.2 14.9 0.0 2.6
3 14.4 19.2 12.6 17.1 15.4
4 8.9 12.8 11.5 17.1 2.6
5 8.9 16.8 13.8 8.6 28.2
6 16.7 11.2 12.6 17.1 7.7
7 12.2 16.0 26.4 25.7 41.0

∗Chi-Square analysis was significant with P < 0.05.

Table 9
Musculoskeletal pain and type of carrier-bag used

Musculoskeletal Type of carrier-bag used
pain category Backpack (%) Briefcase (%) Single-strap bag (%) χ2 df p

0 8.8 0.0 4.8 23.238 14 0.045∗
1 6.4 5.6 12.3
2 8.2 11.1 9.1
3 18.1 11.1 14.4
4 8.2 22.2 12.3
5 19.3 27.8 9.1
6 10.5 11.1 15.5
7 20.5 11.1 22.5

∗Chi-Square analysis was significant with P < 0.05.

Table 10
Musculoskeletal pain, frequency and duration of laptop use

Musculoskeletal Frequency of prolonged or continuous laptop usage for more than 4 hours
pain category Never (%) 1–2 times 1–2 times 1–2 times � 3 times χ2 df p

each semester (%) each month (%) each week (%) each week (%)
0 10.9 0.0 4.7 9.3 1.8 73.352 28 0.001∗
1 14.5 7.8 7.8 3.7 5.4
2 12.3 3.1 4.7 9.3 10.7
3 15.9 34.4 7.8 9.3 10.7
4 9.4 4.7 21.9 13.0 7.1
5 15.2 6.2 10.9 20.4 21.4
6 8.7 18.8 17.2 14.8 10.7
7 13.0 25.0 25.0 20.4 32.1

∗Chi-Square analysis was significant with P < 0.05.

in a study on computer users in the United States of
America, reported that more than half of computer
users each year develop neck or shoulder symptoms
and just over one-third develop impairment or the loss
of some function. A study by Adedoyin et al. [14] on
computer users in Nigeria, however reported that low
back pain and neck pain were the highest complaints
of musculoskeletal pain among computer users. The
present study was among laptop computer users. Lap-
top computers are designed for portability and users
have to transport it themselves carrying it mostly on
their shoulders. This makes the usage in abnormal
positions more frequent creating ergonomic problems
when they are being used for long periods of time.

One hundred and eighty five (91.9%) female partic-
ipants cited experience of pain during or after using a
laptop. However, there was no significant difference in
prevalence of musculoskeletal pain between male and
female participants. This is in line with an evaluation
of epidemiological literature done by Village et al. [15]
stating that the association between musculoskeletal
pain and computer work could not be solely explained
by risk factors such as age and gender. The most com-
mon areas of pain are the right and left shoulder, neck,
wrist, low back, hand and fingers. The elbow is also
less commonly affected because it is not used to sup-
port the body weight when typing on the laptop except
when lying on the floor or on the bed. According to
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the results from a study by Alexander and Currie [16],
number of hours spent using the computer was associ-
ated with neck/shoulder pain. This explains the 76.5%
of long-term users (more than 2 hours per day) who
experienced shoulder pain.

The use of a single-strap bag or briefcase in trans-
porting the laptop puts strain on the shoulder it is car-
ried on, as compared to the use of a backpack which
balances the weight of the laptop across the two shoul-
ders and is assisted by the trunk muscles. Studies have
indicated that posture changed when shoulders were
asymmetrically loaded, and long-term asymmetrical
loading on the shoulders may alter the spine curva-
ture and produce back pain [17,18]. Backpacks should
be worn over both shoulders because the daily phys-
ical stresses associated with carrying backpacks on
one shoulder significantly alter the posture and gait
of youth [19]. Neck pain is usually due to the screen
height of the laptop; the screen of the laptop is smaller
in size than the desktop monitor and is attached to the
keyboard of the laptop [20]. A choice has to be made
between flexing the neck and raising the laptop to a
higher position, which will in turn produce an abnor-
mal angulation of the wrist (hyper-extension) result-
ing in wrist pain. Back pain is another musculoskeletal
pain that is widely reported in this survey. Low back
pain from the laptop use may be because the users do
not adopt a correct posture when typing, leaving the
low back without support. Prolonged sitting in bad pos-
tures lead to slackening of the abdominal muscles and
curvature of the spine [21]. A survey conducted on
posture found that computer use was associated with
changes in habitual spinal postures [22]. Due to the
size of the tracking pad, laptop users are compelled to
make smaller and finer movements when typing, this
puts strain on the joints of the fingers and the hand
causing pain. Gerr et al. [13] reported that nearly 40%
of people develop a hand or arm symptom each year
while using a computer and 21% actually develop a
disorder.

The results showed that some students used the lap-
top for as long as eight hours a day. Of the 376 par-
ticipants, 77.1% took breaks; of these 63.3% worked
for 4 hours without breaks. Spending more time using
a computer poses an increased risk of hand and arm
symptoms and disorders [13]. The presence of muscu-
loskeletal pain has been placed into categories; with
a value of 7 as the highest and indicating no muscu-
loskeletal disorder present. The level 7 was the most
prevalent with 21% which represents pain in all the ar-
eas of the indicated, followed by level 3 with 16%.

One major weakness of this study is that the distribu-
tion of academic major/faculty may not be a true repre-
sentation of the situation in Obafemi Awolowo Univer-
sity. Undergraduate students in the College of Health
Sciences had more access to the questionnaire. Future
studies on a larger scale could be carried out which
may be more representative of the Obafemi Awolowo
University student population.

5. Conclusion

This study concluded that the most prevalent types
of musculoskeletal pain among Obafemi Awolowo
University’ students who use laptops were shoulder
pain, neck pain, low back pain, wrist pain and finger
pain respectively. Elbow pain was the least prevalent
musculoskeletal pain. Musculoskeletal pain was more
prevalent among students who used laptops for more
than 2 hours in a day and prolonged users for up to
4 hours without taking a break. Also majority of the
participants carried laptops that were 10–15% of their
body weight. Public enlightenment on ergonomic con-
siderations in use of laptops is essential among laptop
users in Obafemi Awolowo University and Nigeria.
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