Vol. 1(2), pp. 46-53, December 2019
Article Number: 45B672C68605

ISSN: 2805-4202

Copyright ©2019

Author(s) retain the copyright of this arficle
http://www.academicjournals.org/AJHST

Full Length Research Paper

ACADEMIC
JOURNALS
expand your knowledge

African Journal of Health Sciences and
Technology

Influence of Sleep Surface on Prevalence of
Musculoskeletal Pain among Undergraduate Students

In Lagos, Nigeria
Okafor Udoka C*, Aiyegbusi Ayoola I', Odukoya Joy A', Oghumu SN?, Sokunbi OG?

1Department of Physiotherapy, College of Medicine University of Lagos, Nigeria
’Department of Physiotherapy, College of Medical Sciences, University of Calabar, Nigeria
®*Department of Physiotherapy, College of Health Sciences, Bayero University, Kano, Nigeria

Certain sleep surfaces may trigger complaints of musculoskeletal pain and discomfort among
otherwise healthy individuals. Thus, studies investigating the association between sleep surfaces and
the prevalence of musculoskeletal pain and discomfort are imperative. This study investigated the
influence of sleep surfaces on musculoskeletal pain among undergraduate students in Lagos, Nigeria.
Five hundred undergraduate students of the College of Medicine University of Lagos from 300 to 600
level participated in this cross-sectional survey. They completed a 47-item modified Standardized
Nordic Questionnaire for the analysis of musculoskeletal symptoms. Information sought included
respondent’s demographics, mattress characteristics, sleeping pattern, prevalence of musculoskeletal
pain, location, predisposing factors, treatment approaches adopted and knowledge of ergonomics. Data
was summarized using descriptive statistics of frequency, mean, standard deviation, percentages, and
inferential statistics of chi-square to test for association among variables. Level of significance was set
at p < 0.05. A 12-month 79.7% prevalence of musculoskeletal pain was observed with females
significantly (p<0.05) higher than males (57.9% vs 42.1%). The highest 12-month prevalence of
musculoskeletal pain was on the low back (17.6%), while the highest point prevalence was on the neck
(54.6%). Mattress type, size and duration of use were not significantly (p>0.05) associated with the
prevalence of musculoskeletal pain among undergraduate students. Prevalence of musculoskeletal
pain among undergraduate students was high, more in females than males. Mattress type were not
significantly associated with the prevalence of musculoskeletal pain among undergraduate students.
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INTRODUCTION

Sleep surfaces do matter when it comes to sleep quality
and common health complaints of musculoskeletal pain
and day time function (Wong, et al., 2019). Studies on the
effect of mechanical parameters of sleep systems
(cushion, mattress, bed base) on posture, manner of load

distribution, comfort and physiological responses of the
body such as muscle relaxation have shown that
mattresses with high stiffness may produce mechanical
pain, poor body load distribution, and poor sleep quality
(Ancuelle, et al, 2015; Victoria, et al., 2015;
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Low, et al.,, 2017; Wong, et al., 2019). Usually, sleep
surfaces come in different forms of mattresses such as
inner spring mattress, air mattress, foam mattress, hybrid
mattress, memory foam mattress (visco), latex mattress,
water beds and adjustable beds (Victora, et al., 2015;
Low, et al., 2017; Wong, et al., 2019). Different weights
and densities of petrochemical-based flexible
polyurethane foams are used when creating these
mattresses (Ugarte, et al., 2014; Victora, et al., 2015).
For instance, the latex foam in mattresses is a blend of
the latex of the Hevea brasiliensis tree and synthetic latex
(Ramli, et al., 2018). Also, mattresses come in various
sizes such as twin size, full size, king size, futon,
california, crib, and thicknesses according to industrial
specifications (Christofoletti, et al.,, 2020). Regrettably,
clients demand instead of professional advice give rise to
industrial specifications of single/twin mattress ranges
(36-39 inches x 75 inches or 99 cm x 191 cm) and the
double / full mattress (48-54 inches x 75 inches or 122-
137 cm x 191 cm) (Christofoletti, et al., 2020).

Previous studies have reported that the sizes, forms
and nature of sleeping surfaces may influence body
biomechanics and the occurrence of joint pain (Ancuelle,
et al, 2015; Low, et al, 2016; Wong, et al, 2019). Both
latex and memory foam mattresses are reported to
provide a unique feel that relieves pressure on painful
joints (Jacobson, et al., 2010). Also, studies posit that
there is a bi-directional relationship between sleep
disturbance and pain intensity, an implication that each of
pain and disturbed sleep are capable of eliciting one
another (Alsaadi, et al., 2014a; Alsaadi, et al., 2014b).
Although, the exact mechanism underlining the
relationship between sleep and chronic pain is still not
very clear (Mathias, et al., 2018; Vinstrup, et al., 2020),
several factors have been implicated including atypical
levels of brain wave activity, structural changes in the
brain, defaults in inflammatory pain markers, among
others (Mork, et al., 2014; Mathias, et al., 2018; Babiloni,
et al., 2020).

Poor sleep is considered a risk factor for chronic
musculoskeletal pain (Vinstrup, et al., 2020). Also, the
risk for developing musculoskeletal pain from poor sleep
is well established among adults than adolescents
(Andreucci, et al., 2020a), however, emerging evidence
suggests an association between sleep problems and
musculoskeletal pain in adolescents (Andreucci, et al.,
2020a; Andreucci, et al., 2020b). While about one-third of
an average individual's life is spent sleeping, a
prevalence of 4% to 40% musculoskeletal pain accounts
for the period of adolescents in a life time (Aminoff, et al.,
2011; Harrison, et al., 2014). Hence, the increasing
research on measures to reduce musculoskeletal pain
derived from sleep disturbance (Mork, et al., 2014; Low,
et al., 2017; Babiloni, et al., 2020). Despite the array of
research on factors of sleep disturbance and the
development of musculoskeletal pain, there appear to be
neglect on the impact of sleep surface on the occurrence
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of musculoskeletal pain. Low, et al., (2017) affirmed that
the nature of sleeping surface can affect sleep quality,
whereas sleep surfaces were neglected in a study
implementing a sleep education programme among
undergraduates (Raley, et al., 2016). Hence, studies
examining the impact of sleep surfaces on complaints of
musculoskeletal pain and sleep quality, especially in
adolescents, are imperative. This study investigated the
influence of sleep surfaces on musculoskeletal pain
among undergraduate students in Lagos, Nigeria.

MATERIALS AND METHODS

This study was a cross-sectional survey. A total of 500
undergraduate students across 9 departments of the College of
Medicine, University of Lagos, were recruited through a sample of
convenience. Inclusion criteria were 300-600 level students aged
17-30 years residing in the medical students’ hostel who had slept
on the same mattress for at least one academic year. Also,
participants with moderate level of participation in sports of not
more than 90 minutes daily and not more than 3 days a week were
included. Exclusion criteria were participants with no previous
history of trauma to the spine and extremities for at least 3 months
prior to the time of data collection, no obvious postural or structural
spinal deformities, and no cognitive impairments that might have an
effect on sleep scoring and /or interpretation of the items in the
guestionnaire.

Study instruments included: a questionnaire modified from the
Standardized Nordic Questionnaires for the analysis of
musculoskeletal symptoms (Kuorinka, et al., 1987); portable
bathroom weighing scale calibrated in kilograms from 0-220kg was
used to measure the participants’ body weights; portable height
meter mounted on a wooden pole for portability and calibrated in
centimeters from 0-300cm was used to measure heights of
participants to the nearest 0.0lmetres, and a tape measure
calibrated in centimeters from 0-250cm was used to measure the
dimensions of the participants’ mattresses to ensure that they were
within the accepted range for this study. Mattress length and width
were measured and documented, while the nature of the mattress
was assessed by the researcher for hardness, soft or bare ground.

The questionnaire consisted of 47 questions divided into 5
sections which covered demographic data, information on mattress
use and sleeping pattern, prevalence, location, severity, limitations
and management of musculoskeletal pain, predisposing factors to
musculoskeletal pain, and information on postural awareness and
ergonomics. Prior to the distribution of the questionnaire, a focus
group was set up comprising six physiotherapy educators in the
College of Medicine, University of Lagos and a clinician in the
Lagos University Teaching Hospital. Their input was incorporated to
produce a final version as all the panels/specialists adjudged the
guestionnaires as having face and content validities to measure the
expected outcome. Cronbach alpha coefficient (a) of the
guestionnaire was calculated using the formula stipulated by
Cronbach (1951) for ascertaining the internal consistency of a
scale: a =k (1-;8?/3#) + k-1, where k=number of items of the
guestionnaire, Si° =the total variance of the individual scores of the
questionnaire, St°> =the variance of the total score formed by
summing all the items. From the questionnaire, k=47, S?=3.86, S
=14.90. Hence, a =47(1-3.86/14.90) + 47-1=47(1-0.2590)
+46=0.76. Thus, a score of 0.76 was derived for the Cronbach
alpha coefficient (a) of the questionnaire.

Ethical approval was sought and obtained from the Health
Research and Ethics Committee of the Lagos University Teaching
Hospital, Idi-Araba (Appendix). The purpose of the study was
explained to the respondents and their consent obtained prior to
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Table 1. Socio-demographic Characteristics of the Respondents

Variables  Mean = SD Frequency (n) Minimum  Maximum
Age 21.22+2.16 492 17 30
Height 1.69+0.10 492 1.49 1.94
Weight 63.21+£10.33 492 44 108

SD= Standard Deviation

Table 2. Frequency Distribution of Levels of the Respondents

Study Level Frequency (n) Percentage (%)
300 228 46.3
400 118 24.0
500 117 23.8
600 29 5.9
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Figure 1. Types of sleep surface

administering the questionnaire. The questionnaire was self-
administered, distributed to the participants after lecture hours in
the evening and was returned the same day while they were
assured of confidentiality of their responses. Each participant’s
weight and height were measured and recorded. Participants’
mattresses were also measured to ensure that they were within the
normal range in focus. Data collected were analyzed using the
Statistical Package for Social Sciences (SPSS) version 17 for
Windows (SPSS Inc., Chicago, IL) and Microsoft Excel 2007
version. Frequency, mean, Standard Deviation, percentages and
range were compiled for each of the variables. Chi-square was
used to compare variables. Level of significance was set at p <
0.05.

RESULTS

A total of 500 undergraduate students across 9

departments of the College of Medicine, University of
Lagos, who were recruited through a sample of
convenience participated in this cross-sectional survey.
Out of the 500 copies of the questionnaire distributed,
492 were returned yielding a response rate of 98.4 %.
The mean values of the respondents’ age, height and
body weight were 21.22+2.16years, 1.6+0.10m and
63.21+£10.33kg respectively with a gender distribution of
males (224, 45.5%) and females (268, 54.5%) (Table 1).
Table 2 shows the frequency of the respondents from
300 to 600 levels.

The type of sleep surface is shown in Figure 1.
Majority of the respondents (91.5%) slept on single
mattresses while the rest (8.5%) slept on double
mattresses. During the day, 120 (24.4%) of the
participants slept for less than 1 hour, 296 (60.2%) slept
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Figure 2. Location of Musculoskeletal Pain

for 1-2 hours, while 76 (15.4%) slept for more than 3
hours. At night, 19 (3.9%) of the participants slept for less
than 3 hours, 189 (38.4%) slept for 3-5 hours, 262
(53.3%) slept for 5-7 hours, while 22 (4.5%) slept for over
8 hours.

Sleep postures of respondents are shown in Figure 2
with a third (181, 36.8%) assuming the side-lying
sleeping posture. Whereas 202 (41.1%) were aware of
the correct sleeping posture, 152 (30.9%) claimed to
have received lectures on postural care and ergonomics.
Two hundred and ninety-seven (60.4%) of the
respondents opined that they would seek more
knowledge on correct mattresses whereas 335 (68.1%)
would seek more knowledge on back care. Figure 3
depicts the location, point prevalence and 12-month
prevalence of pain.

The reading profile of the students showed that 75.2%
of them read using a chair and table, 14.2% read lying
down while the rest either sat on the floor or on a chair
without table. In addition, 260 (57.5%) respondents
believed the classroom furniture was not comfortable.
More than half of the respondents (57.7%) actively
participated in sporting activities and 36.6% of this
population reported sport-related musculoskeletal pain.

Okafor et al. 49

H point prevalence
81 W 12-month prevalence

69

48

This study found that there was no significant relationship
between each of mattress types, sizes and duration of
use and 12-month prevalence of musculoskeletal pain
(Table 3).

DISCUSSION

This study investigated the influence of sleep surfaces on
musculoskeletal pain among undergraduate students in
Lagos, Nigeria. The response rate of respondents
obtained in this study is higher than 77% reported in a
previous study on the prevalence of musculoskeletal pain
among dental students (Madaan & Chaudari, 2013). This
indicates good interest and compliance by the
respondents in this study. The 12-month prevalence of
musculoskeletal pain among the respondents was quite
high though lower than previous reports of 81%
prevalence of musculoskeletal pain among
undergraduate students (Madaan & Chaudari, 2013;
Hasan, et al., 2018). Our findings may not be unexpected
in view of the fact that majority of the students
complained of discomforts with their classroom furniture.
This is in consonant with the submission of a previous
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Figure 3. Sleeping Postures of Respondents
Table 3. Chi-square Analysis of Relationship between Types, Sizes and Duration of Mattress Use
and Musculoskeletal pain (12- month Prevalence)
Variable Total X2 p-value
Yes No
n (%) n (%) (%)
Sleep surfaces
Hard Mattress 20 (95.2) 1(4.8) 21 (100) 6.308 0.789
Medium-firm Mattress 205 (90.0) 24 (610.0) 229 (100)
Soft Mattress 100 (89.3) 12(10.7) 112 (100)
Bare Ground 4 (100.0) 0 (0.0) 4 (100)
Mat 1(50.0) 1 (50.0) 2 (100)
Rug 15 (93.8) 1(6.2) 16 (100)
Size of Mattress
Single Mattress 172 (90.5) 18 (59.5) 190 (100) 0.234 0.972
Double Mattress 32(91.4) 3(8.6) 35 (100)
Duration of Mattress Use
< 3 Months 64 (91.4) 6 (8.6) 70 (100) 2.892 0.822
3-6 Months 54 (93.1) 4 (6.9) 58 (100)
6-12 Months 30 (90.9) 3(9.1) 33 (100)
>12 Months 183 (88.4) 24 (11.6) 207 (100)

study that the prevalence of musculoskeletal pain among
students is high and may be connected with poor
furniture for learning activities (Martin, et al., 2017).

Also, this study revealed a significant relationship
between gender and prevalence of musculoskeletal pain,
with females reporting higher 12-month prevalence than
males. There are conflicting reports in literature on the
association of gender with musculoskeletal pain. Some

studies found no significant difference in the association
of gender with musculoskeletal pain (Ayanniyi, et al.,
2011; Adegoke, et al., 2015), others report either a higher
female association or male association with
musculoskeletal pain (Sato, et al., 2008; Onofrio, et al.,
2012). However, our finding is consistent with previous
studies in which neck pain and low-back pain were high
for a 3-month and 12-month prevalence of



musculoskeletal pain (Hasan, et al., 2018; Martins et al.,
2020).

Findings from our study also showed no significant
relationship between mattress type, size, duration of
usage and musculoskeletal pain among the respondents.
This could be due to the fact that a majority of the
respondents were aware of correct sleeping posture. This
finding is consistent with results from a previous study
which reported no significant difference between the
randomized sleeping surfaces for any measure of
actigraphic sleep or self-reported sleep and daytime
symptoms (McCall, et al., 2012). More than half of the
respondents participated in sports and more than one
third of them reported sport-related musculoskeletal pain.
Thus, sport participation could contribute to the cause of
the pain experienced by the respondents. This is in line
with previous findings that school children experienced
exercise-related injury and pain from physical activity
(Sollerhed, et al., 2020), but in contrast with previous
report that found no relationship between exercises and
musculoskeletal pain (Hasan, et al., 2018).

Furthermore, the reading profile of these students
could be a contributing factor to the pain experienced.
Majority of them read using tables and chairs and thus
spent more hours in this posture but it could not be
ascertained if these furniture’s were ergonomically suited
to the students as limitations to some activities of daily
living due to pain was also reported. Many of the students
also indicated that the class furniture was uncomfortable
so this could be an additional factor responsible for the
pain experienced by these students. This is consistent
with some previous studies which suggested that a
potential contributor to non-specific low back pain is the
time spent sitting on poorly designed furniture (Musa-
Olokuta, et al., 2011; Saes, et al., 2015). Hasan, et al.,
(2018) reported that studying in a bed is associated with
the prevalence of musculoskeletal pain among
undergraduates. Overall, musculoskeletal pain has been
linked with adolescent's wellbeing and school
performance (Salathe, et al., 2020). Thus, it is probable
that bad ergonomic behavior during academic activities
could be responsible for the high prevalence rate of
musculoskeletal pain given the result of no significant
relationship between mattress type, size with
respondents’ musculoskeletal pain obtained in this study.

A limitation of this study was that the type of classroom
furniture and their ergonomic suitability was not
determined in this study. Knowledge of these would aid in
the determination of the cause of the musculoskeletal
pain experienced by the students so that appropriate
measures could be taken.

CONCLUSION AND RECOMMENDATIONS

Sleep surface type, size and duration of use had no
significant impact on the prevalence of musculoskeletal
pain among undergraduate students of the College of
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Medicine of the University of Lagos. We recommend that
continuous education of undergraduate students on the
correct sleeping posture, improved postural awareness
and ergonomics for prevention of musculoskeletal pain by
Physiotherapists are imperative. Further studies should
determine the ergonomic suitability of the classroom
furniture of undergraduate students in order to ascertain
their role in the development of musculoskeletal
disorders.
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