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Abstract
Background and Aim: Hospital maintenance engineers 
are heterogeneous group of workers responsible for a wide 
variety of duties including maintaining equipment, heaters, 
refrigerators, air-conditioners and ventilation systems, 
and they are susceptible to adverse health hazards. 
This study was aimed to characterize and correlate 
psychological impairment, pain severity and Work-Related 
Musculoskeletal Disorders (WMSDs) among hospital 
maintenance engineers in a Nigerian tertiary hospital.

Methods: A total of 111 (76.6% response rate) hospital 
maintenance engineers responded in this cross-sectional 
survey. Standardized Nordic Questionnaire, a 100-mm 
horizontal Visual Analogue Scale for Pain (VAS Pain) and 
the Depression, Anxiety and Stress Scale (DASS-21) were 
used to assess WMSDs, pain intensity and psychological 
impairment (depression, anxiety and stress) respectively. 
Descriptive statistics of mean and standard deviation and 
percentages were used to summarize data. Bivariate tests 
of relationship/association and multivariate regression 
analyses were employed. Alpha level was set at p < 0.05.

Results: The 12-month and 7-day prevalence of WMSDs 
were 71.8% and 42.7%. The point prevalence rates of 
depression, anxiety and stress were 30.1%, 29.1% and

20.4% respectively. The highest 12-month pain severity 
was recorded in the hip/thigh (54.8 mm) and lower back 
(49.3 mm) regions while the highest present (7-day) pain 
severity was in the neck (65.6 mm) and shoulder (64.6 
mm) regions. Presence of depressive symptoms increased 
the odds of having WMSD (Odd ratio (OR) = 1.04; (95% 
Confidence Interval (CI) = 1.09-1.69; p = 0.019) and 
specifically, the incidences of shoulder (OR = 1.09; CI = 
0.98-1.21; p = 0.049) and upper back (OR = 1.18; CI = 1.03-
1.34; p = 0.015) WMSDs. Anxiety and stress symptoms 
were not associated with presence of any WMSD among 
the respondents (p > 0.05). Respondents with higher score 
of depression had significant correlation with higher pain 
severity in the shoulder (r = 0.21; p = 0.014), lower back (r 
= 0.25; 0.010), knee (r = 0.25; p = 0.012) and ankle/feet (r 
= 0.21; p = 0.030) regions in the past year. Similarly, higher 
score of anxiety and stress symptoms were significantly 
correlated with higher pain severity in the neck, shoulder, 
ankle/feet, knee and lower back (r ≥ 0.21; p < 0.05).
Conclusion: There is a high prevalence of WMSDs among 
hospital maintenance engineers and it is significantly 
associated with depressive, anxiety and stress symptoms.
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Introduction
Work-related musculoskeletal disorders (WMSDs) 

are impairments of the musculoskeletal system 
caused or aggravated primarily by work itself or by the 
environment in which work is performed [1]. They are 
considered as the most important cause of occupational 
injury and disability in the world and the main cause 
of absenteeism at work [2]. According to the National 
Institute for Occupational Safety and Health (NIOSH), 
there exist a causal relationship between physical 
exertion at work and work-related musculoskeletal 
disorders (WMSDs) [3]. Worldwide, data have shown 
that WMSDs account for 42%–58% of all work-related 
illnesses [4,5] and 40% of all work-related health costs 
[5]. In Nigeria, the prevalence of WMSDs varies among 
different occupational groups; the prevalence is 91.3% 
among physiotherapists [6], 78% among nurses [7], 
and oscillates between 64.4% [8] and 71.9% [9] among 
Nigerian health workers generally.

Clinical and epidemiological studies indicate that 
musculoskeletal disorders could be the manifestations 
of psychological problems [10-12]. Studies have also 
characterized pattern of WMSDs with the influence of 
psychological health showing a significant association 
between WMSDs and psychological health among health 
workers [11,13,14]. A systematic review has provided 
evidence that depressive symptoms, for instance, are 
associated with higher levels of pain intensity, and 
poor outcome in the management of musculoskeletal 
disorders [10].

Alleviating the incidence of WMSDs seems 
intractable because more focus have been placed on the 
biomechanical risk factors and physical work stressors 
(repetitive movements, excessive force and awkward 
postures) and almost neglecting the psychological risk 
factors which are one of the main factors for developing 
WMSDs [12,15-18]. The psychosocial model of managing 
WMSDs has been proven as a valid means of reducing 
the incidence of WMSDs indicating that alleviating 
psychological health disorders among workers may 
lessen the burden of WMSDs [12,18-20]. Gusti, et 
al. [12] had indicated that outcome of rehabilitation 
of musculoskeletal disorders may be unsatisfactory 
without addressing the effects of psychological health 
problems. Unfortunately, mental health problems have 
been observed to be under-reported, under-diagnosed 
and under-treated in developing countries such as 
Nigeria [21,22]. Epidemiological data on psychological 
health of the Nigerian populace have an estimated 20-
30% suffering from mental disorders [23] while another 
study reported that about 38.5% of the Nigerian health 
workers have one form of psychiatry illness [24].

There are few studies on the influence of psychological 
risk factors on WMSDs in developing countries such as 
Nigeria. It has been suggested that studies investigating 
the relationship between psychological factors and 

WMSDs should be undertaken in developing countries to 
deepen the understanding of the phenomenon [18,25-
27]. Understanding the contribution of psychological 
problems in the incidence of WMSDs may help in 
introducing more efficient workplace interventions 
such as health, training and safety policies that could 
minimize these problems. Although health workers are 
reported to be at a high risk of WMSDs, it is one of the 
least-studied occupation groups [28] and it appears that 
most of the studies on WMSDs among health workers 
are concentrated on the clinicians, whereas non-clinical 
hospital workers also face work demands, working 
conditions and activities that made them susceptible 
to developing WMSDs [29]. For example, engineering 
staff in Nigerian hospital environment have been 
reported to render services in uncomfortable positions 
and regularly employ manual and crude appliances 
including using of forceful exertion in order to execute 
their functions [9]. This study was aimed to characterize 
and correlate psychological impairment, pain severity 
and Work-Related Musculoskeletal Disorders (WMSDs) 
among hospital maintenance engineers in a Nigerian 
tertiary hospital.

Material and Methods
In this cross-sectional study, 145 hospital 

maintenance engineers at the Osun State University 
Teaching Hospital, Osogbo, Nigeria were invited. 
However, 111 surveys were returned yielding a 76.6% 
response rate. Only 103 of the returned questionnaires 
were found valid to be used in the final analysis. 
Eligible respondents were those who had been in the 
employment of the hospital for no less than one year 
preceding this study. However, workers with apparent 
physical deformities, positive history of major trauma, 
degenerative disc diseases, spondylitis, and benign and/
or malignant tumor, and those with previous spinal 
surgery or musculoskeletal injuries were excluded from 
the study.

Ethical approval for the study was obtained 
from Research Ethics Committee of the Osun State 
University Teaching Hospital, Osogbo, Nigeria (Ref: 
LTH/EC/2021/01/496). The purpose of the study was 
explained to the respondents and their written informed 
consent was obtained. A four-section questionnaire 
was used as the survey instrument. Section A, a self-
developed proforma, was used to seek information on 
the socio-demographic (age, gender, marital status, 
educational level, alcohol consumption, cigarette 
smoking and regular habits of physical activity) and work 
(job tenure, job type, job status, job level, and working 
posture) characteristics.

The section B, modified standardized Nordic 
questionnaire, which is a valid instrument in assessing 
work-related musculoskeletal dysfunction [7,30,31] was 
employed. This questionnaire consists of questions on 
symptoms of pain/discomfort in the last 12 months/7 
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Respondents with WMSD in four or more body parts 
were classified as having multiple WMSD according 
to Parkes, et al. [29]. Upper body WMSD was defined 
as having WMSDs in neck, shoulder and upper back 
together and as upper extremity WMSD if found in 
elbow and hand/wrist together. Lower extremity 
WMSD was defined as having WMSDs in the knee 
and ankle/feet together [29]. Logistic regression was 
also used to determine the predictors of WMSDs and 
factors responsible for consultation with health care 
professional for the symptoms of WMSDs.

Spearman’s correlation was used to determine 
the relationships among pain and WMSDs, and 
psychological factors. Alpha level was set at p < 0.05. 
IBM SPSS Statistics for Windows, Version 22.0. Armonk, 
NY: IBM Corp. was used for the analysis.

Results
The mean age of the respondents was 45 ± 7.70 

years. Most of the respondents in this study were 
men (67%), 97.1% were married, 55.3% had tertiary 
education, 33% had consumed alcohol and 57.3% of 
them reported to regularly engage in physical activity. 
42.7% of the respondents had worked in their current 
job between 6-10 years. 60.2% of the respondents 
had their work schedule described as being strenuous. 
48.5% of the respondents assumed body posture of 
standing and bending while working (Table 1). Table 2 

days referring to nine body areas (Neck, shoulders, 
upper back, lower back, elbows, wrists/hands/thumb, 
Hips/thighs, knees, ankles/feet) and respondents 
were required to answer “yes” or “no” to any of the 
complaints in any body area(s). Section C- 100 mm (10 
cm) horizontal visual analogue scale for Pain (VAS Pain), 
was used to assess pain intensity. The pain VAS is a uni-
dimensional pain rating scale that has continuum of 
value measurement of pain intensity. The simplest form 
of pain VAS, used in this study, was a straight horizontal 
fixed line of 100mm measured from left (no pain) to the 
right (worst pain). The pain VAS score was assessed by 
measuring (with a metre-rule) in millimeters from the 
left side of the line to point that the respondent marks 
[32], with higher score indicates greater pain. Score of 
0-4 mm was considered no pain, 5-44 mm mild pain, 45-
74 mm moderate pain and 75-100 as severe pain [33]. 
Since WMSDs are most often expressed in pain by the 
sufferers, respondents were asked to rate/mark their 
pain severity in the last 12 months/7 days in the body 
area(s) of complaint or discomfort by using 100 mm 
(10 cm) horizontal visual analogue scale for Pain (VAS 
Pain) placed below each of the body area on Nordic 
questionnaire. Section D containing Depression, Anxiety 
and Stress Scales - 21 Items (DASS-21) was used to 
assess the psychological health (depression, anxiety and 
stress) of the respondents. The psychometric properties 
of DASS have been found to be suitable in identifying 
depression, anxiety and stress in occupational health 
care setting [34]. DASS-21, which is the short form of 
DASS-42 with 21 items, is a set of three self-report scales 
designed to measure the negative emotional states of 
depression, anxiety and stress. The respondents were 
asked to score every item on a scale from 0 (did not 
apply to me at all) to 3 (applied to me very much). The 
sum scores were computed by adding up the scores 
on the items per subscale and were doubled to be 
equivalent to the longer DASS-42 version. Sum scores 
for each of the subscales range between 0 and 42. 
DASS score greater than 9, 7 and 14 were considered 
as positive caseness of depression, anxiety and stress 
respectively. DASS score of 10-13, 14-20, 21-27 and ≥ 28 
were classified as mild, moderate, severe and extremely 
severe depression while score of 8-9, 10-14, 15-19 and 
≥ 20 were classified as mild, moderate, severe and 
extremely severe anxiety. Also, DASS score of 15-18, 19-
25, 26-33 and ≥ 34 were considered as mild, moderate, 
severe and extremely severe stress [35,36].

Data Analysis
Data obtained was summarized in mean, standard 

deviation, frequency and percentage. Logistic regression 
analysis expressed in Odd ratios (ORs) and 95% 
Confidence Interval (95% CI) was used in determining 
the relative risk of psychological factors causing WMSD 
in any of the nine body parts while Chi-square was used 
to evaluate the association between the prevalence 
of WMSD and selected socio-demographic variables. 

Table 1: General characteristics of the respondents (N = 103).

Variable Frequency Percentage
Age (years) Mean ± SD; 45.04 ± 7.70
< 40 40 38.8
41-50 34 33.0
51-60 28 27.2
61-70 1 1.0
Gender (M/F) 69/34 67/33
Marital status
Married 100 97.1
Single 2 1.9
Widowed 1 1
Divorced 0 0
Separated 0 0
Education
None 0 0
Primary 11 10.7
Secondary 35 34.0
Tertiary 57 55.3
Current or ex-smokers (Y/N) 7/96 6.8/93.2
Alcohol drinking (Y/N) 34/69 33/67
Engaging in regular PA (Y/N) 59/44 57.3/42.7
Cohabitation (Y/N) 9/94 8.7/91.3
Job type
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Electrical 10 9.7
Mechanical 25 24.3
Civil 12 11.7
Environmental 25 24.3
Biomedical 10 9.7
Administration 21 20.4
Job description
Sedentary 21 20.4
Active 20 19.4
Strenuous 62 60.2
Work tenure (years)
≤ 5 12 11.7
6-10 44 42.7
11-15 11 10.7
16-20 27 26.2
≥ 21 9 8.7
Job security (L/P) 15/88 14.6/85.4
Job cadre (J/S) 41/62 39.8/60.2
Working posture
Standing 9 8.7
Sitting 23 22.3
Bending 5 4.9
Standing and Sitting 14 13.6
Standing and bending 50 48.5
Sitting and bending 2 1.9

Key: M: Male; F: Female; Y: Yes; N: No; PA: Physical Activity; 
P: Permanent; L: Locum; S: Senior; J: Junior.

Table 2: Prevalence and level of depression, anxiety and 
stress symptoms among the respondents (N = 103).

Variable Caseness

n (%)

Normal

n (%)

Total

n (%)
Depression
Mild 12 (11.7)
Moderate 17 (16.5)
Severe 1 (1.0)
Extremely severe 1 (1.0)
Total 31 (30.1) 72 (69.9) 103 (100)
Anxiety
Mild 6 (5.8)
Moderate 18 (17.5)
Severe 5 (4.9)
Extremely severe 1 (1)
Total 30 (29.1) 73 (70.9) 103 (100)
Stress
Mild 11 (10.7)
Moderate 5 (4.9)
Severe 5 (4.9)
Extremely severe 0 (0)
Total 21 (20.4) 82 (79.6) 103 (100)

Key: n: Number; %: Percentage.

Table 3: Prevalence and severity of Work-related musculoskeletal disorders/pain in the past year and past week (N = 103).

Body area with pain 12-month 7-day
n (%) Pain VAS (mm)

Mean (range)

n (%) Pain VAS (mm)

Mean (range)
Neck 24 (23.3) 44.8 (12.5-98.0) 8 (7.8) 65.6 (15.0-98.0)
Shoulder(s) 31 (30.1) 42.9 (7.5-95.0) 10 (9.7) 64.6 (30.0-96.0)
Elbow(s) 3 (2.9) 43.3 (15.0-65.0) 5 (4.9) 33.5 (10.0-70.0)
Wrist(s)/hand(s) 17 (16.5) 42.1 (7.5-98.0) 7 (6.8) 60.4 (20.0-70.0)
Upper back 18 (17.5) 49.0 (15.0-90.0) 9 (8.7) 59.7 (30.0-92.0)
Lower back 48 (46.6) 49.3 (12.5-97.5) 29 (28.2) 50.3 (12.5-96)
Hip(s)/thigh(s) 18 (17.5) 54.8 (8.0-90.0) 6 (5.8) 58.9 (8.0-98.0)
Knee(s) 26 (25.2) 46.7 (7.5-98.0) 10 (9.7) 54.5 (7.5-97.0)
Ankle(s)/feet 19 (18.4) 33.6 (10.0-75.0) 11 (10.7) 47.3 (12.5-98.0)
Multiplea 25 (24.3) 49.1 (17.0-81.6) 7 (6.8) 67.9 (28.9-88.0)
Upper bodyb 8 (7.8) 56.9 (23.8-89.3) 2 (1.9) 82.3 (73.3-91.3)
Upper extremitiesc 1 (1) 60.0 (60.0-60.0) 1 (1) 70.0 (70.0-70.0)
Lower extremitiesd 8 (7.8) 40.2 (16.3-67.5) 3 (2.9) 71.7 (42.5-82.5)

Key: aWMSD in 4 or more body parts; bWMSD in neck, shoulder and upper back together; cWMSD in elbow and wrist/hand 
together; dWMSD in knee and ankle/feet together; n: Number; %: Percentage; VAS: Visual Analogue Scale; mm: Millimetre.
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shoulder (30.1%) and knee (25.2%) while lower back 
(28.2%), ankle/feet (10.7%) and shoulder and knee 
(9.7%) were mostly affected in the past week. Hip/
thigh (54.8 mm), lower back (49.3 mm) and upper back 
(49.0 mm) were the 3 anatomic sites with highest pain 
severity in the past year and neck (65.6 mm), shoulder 
(64.6 mm) and wrist/hand (60.4 mm) in the past week 
(Table 3). Table 3 also shows the 12-month and 7-day 
prevalence rates for the multiple, upper body, upper 
and lower extremities WMSDs. Also, Figure 1 illustrates 
the frequency of the number of sites wherein the 

shows the results on prevalence and level of depressive, 
anxiety and stress symptoms of the respondents. The 
prevalence of depression, anxiety and stress were 
30.1%, 29.1% and 20.4% respectively. Most of the 
respondents had moderate depression (16.5%) and 
anxiety (17.5%) while mild caseness of stress (10.7%) 
was mostly prevalent among these staffs.

The 12-month and 7-day prevalence of WMSDs 
were 71.8% and 42.7%. The three most affected 
body parts in the past year were lower back (46.6%), 

         

Figure 1: Bar chat of number of areas affected in the past year.

Table 4a: Factors associated with consultation to healthcare professionals due to work-related musculoskeletal disorders.

Body area with pain Consultation to healthcare professionals p
Yes

n (%)

No

n (%)

OR

(95% CI)
Neck 23 (31.1) 51 (68.9) 0.84 (0.16-4.34) 0.837
Shoulder 30 (40.5) 44 (59.5) 1.55 (0.40-6.02) 0.524
Elbow 2 (2.7) 72 (97.3) 0.01 (0.000-) 0.990
Wrist/hand 16 (21.6) 58 (78.4) 0.33 (0.07-1.59) 0.165
Upper back 17 (23) 57 (77) 1.35 (0.31-5.87) 0.689
Lower back 47 (63.5) 27 (36.5) 3.70 (0.92-14.23) 0.049*

Hip/thigh 17 (23) 57 (77) 3.80 (0.77-18.75) 0.101
Knee 25 (33.8) 49 (66.2) 0.97 (0.22-4.22) 0.965
Ankle/feet 18 (24.3) 56 (75.7) 1.96 (0.22-17.71) 0.550
Multiplea 24 (32.4) 50 (67.6) 0.29 (0.02-3.48) 0.326
Upper bodyb 7 (9.5) 67 (90.5) 9.06 (0.59-137.51) 0.112
Upper extremitiesc 0 (0) 74 (100) 0.08 (0.000-) 1.000
Lower extremitiesd 7 (9.5) 67 (90.5) 0.37 (0.02-7.53) 0.520

Key: *Indicates significant association at p < 0.05; OR: Odd ratio; CI: Confidence interval; aWMSD in 4 or more body parts; bWMSD 
in neck, shoulder and upper back together; cWMSD in elbow and wrist/hand together; dWMSD in knee and ankle/feet together. 
WMSD consultations are in respect to the past year.

https://doi.org/10.23937/2572-3243.1510100


ISSN: 2572-3243DOI: 10.23937/2572-3243.1510100

Ademoyegun et al. J Musculoskelet Disord Treat 2021, 7:100 • Page 6 of 12 •

stress symptoms were not associated with incidence of 
any WMSD (p > 0.05) (Table 5).

Prevalence of WMSDs affecting the shoulder was 
associated with male gender (p = 0.022), higher level of 
education (p = 0.046) and being locum staff (p = 0.027), 
while prevalence of WMSDs affecting the lower back was 
associated with lack of engagement in regular physical 
activity (p = 0.036), bending (p = 0.025) and standing 
and bending (p = 0.022) working posture. Prevalence 
of WMSDs affecting the hip/thigh was associated with 
lack of engagement in regular physical activity (p = 
0.003), and being of junior cadre position (p = 0.025). 
Prevalence of WMSDs affecting the knee was associated 
with strenuous job (p = 0.041), lack of engagement in 
regular physical activity (p = 0.030), being in junior cadre 
(p = 0.037), smoking (p = 0.016), and alcohol intake (p 
= 0.003). Furthermore, prevalence of WMSDs affecting 
the ankle or feet was associated with doing strenuous 
job (p = 0.043) and being in junior cadre (p = 0.047 
(Table 6).

The extent to which depressive, anxiety and stress 
symptoms correlates with the reported pain in the 

respondents experienced WMSDs in the past year. 
About a quarter of the respondents (24.3%) had WMSDs 
in four or more parts of the body in the past year. 
From Table 3, annual prevalence of WMSDs in upper 
body and lower extremity was 8% respectively, which 
is relatively low compared to the annual prevalence of 
WMSDs affecting the lower back (46.6%). Only 39.2% 
of those who reported WMSDs sought interventions 
from healthcare professionals (HCP). Logistic regression 
analysis results indicate that respondents with WMSD 
affecting the lower back were more likely to consult HCP 
than for any other WMSD (OR = 3.70; CI = 0.92-14.23; p 
= 0.049). Presence of other WMSDs and psychological 
impairments were not associated with consultation to 
HCP (p > 0.05). Furthermore, WMSDs affected work 
(34.4%) and leisure (29.7%) of the respondents (Table 
4a and Table 4b).

The results of logistic regression shows that reporting 
positive for depressive symptoms was associated with 
annual prevalence of WMSDs (OR = 1.04; CI = 1.09-1.69; 
p = 0.019) and specifically, the WMSD affecting the 
shoulder (OR = 1.09; CI = 0.98-1.21; p = 0.049) and upper 
back (OR = 1.18; CI = 1.03-1.34; p = 0.015). Anxiety and 

Table 4b: Factors associated with consultation to healthcare professionals due to work-related musculoskeletal disorders.

Psychological Health Consultation to healthcare professionals p
Yes

Mean (SD)

No

Mean (SD)

OR

(95% CI)
DASS-D 9.2 (6.7) 6.7 (6.6) 0.92 (0.81-1.05) 0.237
DASS-A 6.4 (4.6) 6.1 (5.7) 1.12 (0.95-1.33) 0.187
DASS-S 10.2 (7.8) 8.6 (7.7) 0.97 (0.86-1.09) 0.595

Key: OR: Odd ratio; CI: Confidence interval; DASS: Depression, anxiety and stress scale; D: Depression; A: Anxiety; S: Stress; 
SD: Standard deviation; WMSD consultations are in respect to the past year.

Table 5: Associations of depressive, anxiety and stress symptoms with the annual prevalence of work-related musculoskeletal 
disorders.

Body area with pain DASS-D DASS-A DASS-S
OR (95% CI) p OR (95% CI) p OR (95% CI) p

Neck 0.95 (0.87-1.08) 0.577 1.12 (0.98-1.26) 0.085 1.06 (0.93-1.11) 0.444
Shoulder(s) 1.09 (0.98-1.21) 0.049* 1.00 (0.89-1.13) 0.980 1.06 (0.96-1.13) 0.479
Elbow(s) 1.18 (0.89-1.58) 0.240 0.74 (0.44-1.25) 0.263 1.03 (0.83-1.28) 0.775
Wrist(s)/hand(s) 1.00 (0.89-1.13) 0.995 0.97 (0.84-1.13) 0.751 1.06 (0.95-1.16) 0.371
Upper back 1.18 (1.03-1.34) 0.015* 1.06 (0.92-1.23) 0.429 0.91 (0.81-1.02) 0.113
Lower back 1.05 (0.96-1.17) 0.267 1.09 (0.93-1.17) 0.472 0.10 (0.93-1.10) 0.841
Hip(s)/thigh(s) 1.01 (0.90-1.15) 0.777 1.02 (0.89-1.18) 0.725 0.98 (0.89-1.10) 0.809
Knee(s) 1.02 (0.93-1.14) 0.616 1.09 (0.96-1.23) 0.183 1.09 (0.93-1.11) 0.664
Ankle(s)/feet 0.98 (0.88-1.10) 0.767 1.14 (0.97-1.27) 0.116 1.09 (0.97-1.17) 0.186
Multiplea 1.09 (0.96-1.18) 0.270 1.06 (0.91-1.16) 0.662 1.05 (0.95-1.13) 0.389
Upper bodyb 1.10 (0.94-1.28) 0.231 1.03 (0.86-1.25) 0.733 0.81 (0.87-1.14) 0.970
Upper extremitiesc 1.09 (0.77-1.56) 0.596 1.05 (0.64-1.71) 0.845 1.02 (0.76-1.43) 0.800
Lower extremitiesd 1.06 (0.90-1.23) 0.507 1.09 (0.91-1.32) 0.325 0.97 (0.84-1.12) 0.686

Key: *Indicates significant association at p < 0.05; OR: Odd ratio; CI: Confidence interval; DASS: Depression, anxiety and stress 
scale; D: Depression; A: Anxiety; S: Stress; SD: Standard deviation; aWMSD in 4 or more body parts; bWMSD in neck, shoulder 
and upper back together; cWMSD in elbow and wrist/hand together; dWMSD in knee and ankle/feet together.
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Table 6: Associations of work and personal characteristics with the annual prevalence of work-related musculoskeletal disorders.

Variable Neck Shoulder Elbow Wrist/Hand Upper 
back

Lower 
back

Hip/Thigh Knee Ankle/Feet M UB UE LE

Age ns ns ns 0.006* 0.011* ns ns ns ns ns ns ns ns
Gender ns 0.022* ns ns ns ns ns ns ns ns ns ns ns
Education ns 0.046* ns ns ns ns ns ns ns ns ns ns ns
Smoking ns ns ns ns ns ns ns 0.016* ns ns ns ns ns
Alcohol ns ns ns ns ns ns ns 0.003* ns ns ns ns ns
Job description
Sedentary ns ns ns ns ns ns ns ns ns ns ns ns ns
Active ns ns ns ns ns ns ns ns ns ns ns ns ns
Strenuous ns ns ns ns ns ns ns 0.041* 0.043* ns ns ns ns
Work 
Tenure

ns ns ns ns ns ns ns ns ns ns ns ns ns

Regular 
PA

ns ns ns ns ns 0.036* 0.003* 0.030* ns ns ns ns ns

Job 
Security

ns 0.027* ns ns ns ns ns ns ns ns ns ns ns

Job 
Cadre

ns ns ns ns ns ns 0.025* 0.037* 0.047* ns ns ns ns

Working Posture
Standing ns ns ns ns ns ns ns ns ns ns ns ns ns
Sitting ns ns ns ns ns ns ns ns ns ns ns ns ns
Bending ns ns ns ns ns 0.025* ns ns ns ns ns ns ns
Standing 
and 
Sitting

ns ns ns ns ns ns ns ns ns ns ns ns ns

Standing 
and 
Bending

ns ns ns ns ns 0.022* ns ns ns ns ns ns ns

Sitting 
and 
Bending

ns ns ns ns ns ns ns ns ns ns ns ns ns

Key: ns: Non-significant; *Significant at p < 0.05; PA: Physical activity; M: Multiple; UB: Upper body; UE: Upper extremities; LE: 
Lower extremities.

Table 7: Correlation between pain severity resulting from work-related musculoskeletal disorders and psychological impairment.

Pain VAS Time period DASS-D DASS-A DASS-S
r p r p r p

Neck 12-month 0.11 0.283 0.21 0.036* 0.13 0.207
7-day -0.02 0.883 0.03 0.793 -0.01 0.933

Shoulder 12-month 0.24 0.014* 0.22 0.029* 0.25 0.010*

7-day 0.23 0.021* 0.21 0.036* 0.16 0.103
Elbow 12-month 0.13 0.197 0.02 0.864 0.08 0.398

7-day 0.06 0.584 -0.04 0.721 -0.03 0.760
Wrist/hand 12-month 0.06 0.570 0.07 0.514 0.09 0.345

7-day -0.08 0.438 -0.07 0.500 -0.08 0.456
Upper back 12-month 0.18 0.075 0.09 0.325 0.04 0.692

7-day -0.08 0.448 -0.05 0.594 -0.07 0.457
Lower back 12-month 0.25 0.010* 0.17 0.090 0.25 0.011*

7-day 0.14 0.171 0.09 0.355 0.13 0.187
Hip/thigh 12-month 0.09 0.360 0.06 0.548 0.08 0.438

7-day 0.09 0.382 -0.03 0.977 0.10 0.306
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been reported among health workers [7,37-39,41-43] 
and engineering staffs [29,44]. The engineering staff 
in this study were involved in manual tasks and always 
assumed standing and bending postures while carrying 
out their duties. Bending has been reported as a major 
factor responsible for developing or aggravating low-
back pain [45-47]. In addition, poor work environment 
and apparent lack of ergonomic standards in the 
Nigerian work environment may be responsible for 
the high prevalence of WMSDs among engineering 
staff in Nigerian health care settings. Ogunlana, et al. 
[9] reported that Nigerian health professionals work in 
environment that lack required ergonomic standards 
leading to debilitating effects on their wellbeing.

A significant number of engineering staff in this study 
reported more than one form of annual WMSDs. About 
25% of the engineering staff had WMSDs in four or 
more anatomic sites (out of the total of nine body sites 
assessed). Having multiple WMSDs has been reported as 
a common phenomenon among engineering staff in the 
study by Parkes, et al. [29] among oil and gas workers in 
the UK. The most plausible reason for this phenomenon 
is that these categories of staff are involved in multi-
tasking services that require more manual, physical 
environment stressors and manipulation of most body 
parts while carrying out the works [48].

In agreement with several previous studies [7-
9,29,37,49,50], the findings of this study revealed that 
presence of ergonomic hazard increases the likelihood 
of developing WMSDs, and possibly increases the 
numbers of WMSDs an individual worker suffers 
from. Furthermore, some lifestyle choices including 
alcohol intake, cigarette smoking and not engaging 
in regular physical activity are found to be associated 
with reported work-related pain. Negative lifestyle 
factors like cigarette smoking and alcohol intake 
were reported to have significant association with 
developing musculoskeletal pain among the nurses 

12-month and 7-day in all of the body anatomical 
sites was determined using the Spearman’s rho 
correlation analysis (Table 7). Staff with positive 
caseness of depressive symptoms had significant but 
weak correlation with pain severity in the shoulder (r = 
0.21; p = 0.014), lower back (r = 0.25; 0.010), knee (r = 
0.25; p = 0.012), ankle/feet (r = 0.030), and multiple (r 
= 0.26; p = 0.007) 12-month WMSDs. Similarly, having 
anxiety problem led to significant but weak positive 
correlation with pain severity in the neck (r = 0.21; p 
= 0.036), shoulder (r = 0.22; p = 0.029), and in ankle/
feet (r = 0.23; p = 0.020) regions. Shoulder pain severity 
among respondents with 7-day WMSDs was significantly 
associated with presence of anxiety symptoms (r = 0.21; 
p = 0.036). Also, psychological stress symptoms were 
significantly correlated with pain severity in the shoulder 
(r = 0.25; p = 0.010), lower back (r = 0.25; 0.011), knee 
(r = 0.28; p = 0.004), ankle/feet (r = 0.27; p = 0.006), and 
multiple (r = 0.24; p = 0.015) WMSDs (Table 7).

Discussion
This study was aimed to characterize and correlate 

psychological impairment, pain severity and Work-
Related Musculoskeletal Disorder (WMSDs) among 
hospital maintenance engineers in a Nigerian tertiary 
hospital. The 12-month and 7-day prevalence of WMSDs 
were 71.8% and 42.7%. There is dearth of data on the 
prevalence of WMSDs among hospital engineering 
staff with which this study can be compared. However, 
the prevalence rates observed in this study were 
comparable to the findings reported among health 
workers in Nigeria [8,9,37,38] and globally [39-41]. A 
previous study among oil and gas engineering staff in 
the United Kingdom reported a prevalence of 80% and 
37% for annual and weekly rates of WMSDs [29].

Work-related musculoskeletal disorders affecting 
the lower back was the most prevalent in both annual 
and weekly periods among hospital maintenance 
engineers in this study. Similar pattern of WMSDs have 

Knee 12-month 0.25 0.012* 0.18 0.072 0.28 0.004*

7-day 0.14 0.152 -0.03 0.788 0.09 0.382
Ankle/feet 12-month 0.21 0.030* 0.23 0.020* 0.27 0.006*

7-day 0.19 0.061 0.11 0.268 0.20 0.043*

Multiplea 12-month 0.26 0.007* 0.16 0.099 0.24 0.015*

7-day 0.05 0.647 -0.06 0.539 -0.02 0.983
Upper bodyb 12-month 0.18 0.074 0.13 0.187 0.11 0.285

7-day -0.06 0.579 -0.03 0.977 -0.09 0.387
Upper extremitiesc 12-month 0.12 0.244 0.09 0.346 0.10 0.297

7-day -0.07 0.456 -0.02 0.812 -0.08 0.450
Lower extremitiesd 12-month 0.11 0.266 0.04 0.664 0.08 0.432

7-day 0.13 0.191 -0.07 0.501 0.07 0.478

Key: r: Correlation coefficients; *indicates significant correlation at p < 0.05; VAS: Visual analogue scale; aCumulative VAS score 
in 4 or more body parts; bCumulative VAS score in neck, shoulder and upper back together; cCumulative VAS score in elbow 
and wrist/hand together; dCumulative VAS score in knee and ankle/feet together; DASS Depression, anxiety and stress scale; D: 
Depression; A: Anxiety; S: Stress.
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musculoskeletal pain subsided [11]. Also, staff with 
multiple sites of WMSDs (4 or more WMSDs) in this study 
had a higher depression and stress symptoms which 
were significantly correlated with higher pain severity 
than those without multiple WMSDs. Patients with 
higher frequency or number of physical symptoms have 
been reported to be more likely to have psychological 
problems than those with nil or few numbers of physical 
problems [65].

It has been previously suggested that musculoskeletal 
disorders associated with psychological problems 
induce increased muscle tension or physiological 
changes that lead to pain [29,69]. Also, psychological 
stress is a precursor to physiological strain and 
muscle tension which may result into adverse effect 
on the immune system response [70]. Increased 
levels of psychological stress may induce individuals 
to undertake tasks differently in such a way that it 
generates abnormal biomechanical loading [71]. It is 
therefore plausible to infer that incidence and higher 
intensity of musculoskeletal pain are directly related to 
psychological problems since individuals with mental 
health problems are more prone to inflammation 
compared to those without psychological issues [11] 
and undertake tasks in a posture inimical to normal 
biomechanical functioning.

Explaining the relationship between musculoskeletal 
disorders or pain and mental health problems, some 
researchers have implicated the involvement of 
neurotransmitters [10,65] and cytokine receptors 
[72] in this. Depression is explained to be associated 
with dysfunction in inflammatory cytokine synthesis 
due to stress, and negatively affect autonomic cardiac 
functioning [73,74] thereby disrupting hypothalamic-
pituitary-adrenal control [75]. Besides, it appears 
there is a shared neurologic pathway between pain 
and depression [76] because physical pain, which is 
regulated in the brain by serotonin and norepinephrine, 
also connect with mood and emotion through these 
neurotransmitters. This dysfunction or dysregulation in 
neurotransmission which apparently connect pain and 
depression may further explain why musculoskeletal 
pain is reduced in patients taking antidepressant 
medications that inhibit norepinephrine and serotonin 
reuptake [77]. Therefore, if this shared pathway is 
affected by any psychological illness, it may aggravate 
or perpetuate musculoskeletal pain or disorder.

Only 39.2% of those who reported WMSDs in 
this study sought help for their discomfort from any 
healthcare professionals despite that they were working 
in the hospital setting. There seems a poor healthcare 
seeking behavior among these health sector workers. A 
Nigerian study indicates that over 70% of health workers 
practiced self-medication with many of them expressed 
fear what the outcome of medical consultations will 
be and therefore abstain from seeking consultation for 

[51,52], factory workers [53], software engineers [54], 
and bank employees [55]. Nicotine is a major risk factor 
for developing chronic pain [56]. Also, Micheletti, et 
al. [57] found that engaging in physical activity during 
leisure period was associated with lower risk of having 
musculoskeletal pain among the general working 
population in Denmark.

About 30% of the staff assessed had positive 
caseness of depression. The results of this study showed 
that presence of depressive symptoms increased the 
odds of having WMSDs. Depression and other related 
mental health problems have been implicated in the 
incidence of musculoskeletal dysfunction [13,14,58-60]. 
Conversely, anxiety and stress were not associated with 
any musculoskeletal complaint among the engineering 
staff. In this study, depressive symptoms were associated 
with only shoulder and upper back musculoskeletal 
pain and not to any site in the extremities. It has been 
previously reported that psychological impairment is 
common in individuals with incidence of musculoskeletal 
disorders in the upper body (neck, shoulder and upper 
back) than in the upper or lower extremities (i.e. arms, 
elbows, wrists, and hips, knees, ankles) [29,61-63]. 
Yadzi, et al. [11] have reported that musculoskeletal 
disorder in the neck and shoulder had direct association 
with psychological problems which was similar to the 
findings of this study.

The findings of this study showed that the staff’ 
musculoskeletal pain severity is associated with 
presence of symptoms of depression, anxiety and stress. 
The results showed that increase in the scores of these 
psychological problems is associated with increase 
in the pain scores. Moreover, staff with higher pain 
intensity in the neck, shoulder, lower back, knee, ankle/
feet, and as a result of multiple WMSDs were either 
significantly depressed, anxious or stressed. Depression 
and anxiety are associated with higher pain severity in 
individuals with musculoskeletal pain [59,64] and the 
more the psychological illness, the worse the physical 
pain [65]. Vargas-Prada and Coggon [10] submits that 
depressive symptoms are associated with higher levels 
of musculoskeletal pain intensity, and poor outcome 
in the management of musculoskeletal disorders 
and Yadzi, et al. [11] reported that psychological 
problems are higher in people with higher latent class 
of musculoskeletal pain. Psychological health problems 
were found to be significantly higher in workers with 
musculoskeletal pain than those without [66] while 
presence of depression and anxiety symptoms were 
identified as major risk factors to developing neck 
pain among general population [61] and were also 
involved in the presence of musculoskeletal pain in 
military personnel [67]. The results of a systematic 
review has also revealed that presence of knee pain 
is associated with anxiety and depression [68], and 
evidence has shown from randomized clinical trials that 
patients treated with antidepressant drugs had their 
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3.	 Bernard BP (1997) Musculoskeletal disorders and 
workplace factors: A critical review of epidemiologic 
evidence for work-related musculoskeletal disorders of the 
neck, upper extremity, and low back. National Institute for 
Occupational Safety and Health, U.S. Department of Health 
and Human services, Cincinnati, OH.

4.	 Magnavita N, Elovainio M, Nardis ID, Heponiemi T, 
Bergamaschi A (2011) Environmental discomfort and 
musculoskeletal disorders. Occup Med 61: 196-201.

5.	 Abledu J, Abledu G (2012) Multiple logistic regression 
analysis of predictors of musculoskeletal disorders and 
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Ergonomics 2: 111.

6.	 Adegoke BOA, Akodu AK, Oyeyemi AL (2008) Work-
related musculoskeletal disorders among Nigerian 
physiotherapists. BMC Musculoskelet Disord 9: 112.

7.	 Tinubu BMS, Mbada CE, Oyeyemi AL, Fabunmi AA (2010) 
Work-related musculoskeletal disorders among nurses in 
Ibadan, South-west Nigeria: A cross-sectional survey. BMC 
Musculoskelet Disord 11: 12.

8.	 Mbada CE, Obembe AO, Alade BS, Adedoyin RA, Johnson 
OE, et al. (2012) Work-related musculoskeletal disorders 
among health workers in a Nigerian teaching hospital. TAF 
Prev Med Bull 11: 583-588.

9.	 Ogunlana MO, Awobayo AO, Oyewole OO, Ayodeji AF 
(2019) Work and musculoskeletal discomfort of Nigerian 
health workers: Pattern and predictors. Physical Therapy 
Rev 24: 389-393.

10.	Vargas-Prada S, Coggon D (2015) Psychological and 
psychosocial determinants of musculoskeletal pain and 
associated disability. Best Pract Res Clin Rheumatol 29: 
374-390.

11.	Yazdi M, Zeverdegani SK, Molla Agha Babaee AH 
(2019) Association of derived patterns of musculoskeletal 
disorders with psychological problems: A latent class 
analysis. Environ Health Prev Med 24: 34.

12.	Giusti EM, Jonkman A, Manzoni GM, Castelnuovo G, 
Terwee CB, et al. (2019) Proposal for improvement of the 
hospital anxiety and depression scale for the assessment of 
emotional distress in patients with chronic musculoskeletal 
pain: A bifactor and item response theory analysis. J Pain 
21: 375-389.

13.	Antonopoulou MD, Alegakis AK, Hadjipavlou AG, Lionis CD 
(2009) Studying the association between musculoskeletal 
disorders, quality of life and mental health. A primary care 
pilot study in rural Crete, Greece. BMC Musculoskelet 
Disord 10: 143.

14.	Freimann T, Pääsuke M, Merisalu E (2016) Work-
related psychosocial factors and mental health problems 
associated with musculoskeletal pain in nurses: A cross-
sectional study. Pain Res Manag 2016: 9361016.

15.	Fernandes EH, Fernandes JHM (2011) Síndrome dolorosa 
miofascial em trabalhadores com LER/DORT. Rev Bras 
Med Trab 9: 39-44.

16.	Solidaki E, Chatzi L, Bitsios P, Markatzi I, Plana E, et al. 
(2010) Work related and psychological determinants of 
multisite musculoskeletal pain. Scand J Work Environ 
Health 36: 54-61.

their health challenges [78]. In this study, psychological 
health problems were not associated with the healthcare 
seeking attitude of the staff, however, staff with lower 
back work-related musculoskeletal pain consulted a 
healthcare professional than for any other WMSD. Low-
back pain, and even in just four weeks of onset, has 
been reported to be bad enough to limit activities of 
daily living or adversely affect work routine and leisure 
compared to other musculoskeletal pain [29,79,80] 
making the sufferers to seek for help. In this study, work 
(34.4%) and leisure (29.7%) were reportedly affected 
among the staff by symptoms of WMSDs which lower 
back is the most prevalent.

This study has some potential limitations. The data 
were collected from engineering staff of only one 
hospital. Although, the hospital is a large tertiary health 
facility. Also, the cross-sectional nature of the study 
makes it difficult to recall bias especially as it relates to 
remembering whether their musculoskeletal disorders 
were as a result of work or not, as well as the ability to 
rate severity of musculoskeletal pain. Furthermore, as 
this is a cross-sectional study, the significant association 
between psychological health and WMSDs observed in 
this study cannot be taken for a cause-effect relationship.

Conclusion
There is a high prevalence of WMSDs among hospital 

maintenance engineers and it is significantly associated 
with depressive, anxiety and stress symptoms. Therefore, 
it is imperative for the policy makers and clinicians to 
consider the broad implication of psychological health 
on WMSDs when formulating remediation programmes.
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