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ABSTRACT
Background: Ergonomic hazards are the precursors to work-related musculoskeletal discom-
forts (WMSDs) in most work environments, hence, to locate a hazard, search for WMSDs.
This study investigates the pattern and predictors of WMSDs and the attending ergonomic
hazards that potentiate these WMSDs among employees in a tertiary healthcare centre.
Methods: This study was a cross-sectional survey involving employees of Federal Medical
Centre Abeokuta Ogun State Nigeria. They completed a questionnaire on the perceived
presence of ergonomic hazards at their work stations and the standardized Nordic question-
naire. Descriptive and inferential statistics were used to examine the data.
Results: 71.9% of the respondents reported WMSDs with lower back, upper back and the
neck being the three most affected areas. Prolonged standing (53.1%) and prolonged sitting
(40.8%) were the most prevalent perceived ergonomic hazard among the respondents.
Forceful exertion was the hazard that has the highest estimated relative risk of causing mus-
culoskeletal pain over a 12month period (OR ¼ 4.8), followed by prolonged standing (OR ¼
2.7), and frequent bending (OR ¼ 2.6). Educational status and age of the respondents were
significantly associated with the presence of WMSD (p< 0.005). Significant predictors of the
presence of WMSDs were length of employment and department of employee (p< 0.005).
Conclusion: WMSD is most prevalent around the back predicted by length of employment
and department of employee.
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Introduction

Ergonomics deals with compatibility between workers
and their work. Work is made up of work environ-
ment, workstation and task [1]. Poor ergonomic con-
ditions exist when the work is incompatible with the
workers bodies and their ability to continue working.
Such conditions may cause discomfort, fatigues, pain
and subsequent injuries. Factors that occasion the
incompatibility of work place and the worker are
ergonomic work hazards [1]. Work place hazards
may or may not result in injuries and when it results
in injuries, it is often said that the injuries are from
poor ergonomic condition [2]. The injuries are col-
lectively known as musculoskeletal injuries (MSI),
repetitive strain injuries (RSI) or repetitive motor
injuries (RMI) or musculoskeletal disorders (MSDs)
[1]. These injuries can be described as discomforts
when not examined or diagnosed by a qualified per-
sonnel. The causes of these injuries are prolonged
work involving repetitive movement, forceful move-
ment and awkward body postures [3,4].

Work-related musculoskeletal discomforts
(WMSDs) are painful and often disabling injuries
which affect mainly the wrist, back, legs, shoulders,
neck muscles and joints [5]. Work place ergonomic

hazards are factors that have potential of predicating
WMSDs hence to locate a hazard, search for its mani-
festations [4]. When these ergonomic hazards are
located, injuries and the illnesses can then be prevented
by making the workplace and work organization fit the
physical, mental ability of each individual worker [4].

In Federal Medical Centre, Abeokuta, ergonomic
hazards has not been studied but there are regular
referrals for physiotherapy care of workers who pre-
sent with musculoskeletal disorders. This cut across
all categories of health workers in this hospital. The
non-clinical staff (i.e. who do not have contact with
patients) consist of majorly the administrative and
engineering departments. These set of employees
have to render services in uncomfortable positions.
The administrative staff sits 5–6 hours out of the
regular 8-hour of work. The engineering staff regu-
larly has to use manual and crude appliances (with
forceful exertion) to execute their day to day task.
The clinical staff on the other hand spends
5–6 hours of an 8-hour shift standing (doing proce-
dures) and most times having to lift patients manu-
ally. Hence it was imperative to make a scientific
inquiry into the ergonomic hazards that can occa-
sion these WMSDs.
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This study therefore investigated the pattern and
predictors of WMSDs and the attending ergonomic
hazards that potentiate these WMSDs.

Methods

Study population and design

This study was an analytical cross sectional survey.
Participants were employees of a tertiary health centre
in south-western Nigeria who had been in the employ-
ment for the hospital for more than 2 years. The
employees were selected from 13 departments of the
hospital based on a quota sampling technique that
proposed to involve 20% staff strength of each depart-
ment. Inclusion criteria were that the participants
should consent to the study and be on duty during
the survey. Exclusion criteria were that the participants
should not present with apparent physical deformities,
histories of major trauma, degenerative disc diseases,
spondylitis, benign and or malignant tumour.

Participants were invited to participate based on
their departmental quota. Ethical approval was
sought from Health Research Committee, Federal
Medical Centre Abeokuta and informed consent was
obtained from participants.

Instruments used included a self-designed form
that contained questions on gender, age, ethnic
group, marital status, religious affiliations, educa-
tional status, department and length of employment.
The self-designed form also contained questions on
individual perspective on the perceived workplace

ergonomic hazards examples are prolonged sitting,
lifting of heavy objects, etc.

The standardized Nordic questionnaire was used
to measure the presence and absence of musculo-
skeletal pain in various parts of the body. Only the
first section of the standardized Nordic question-
naire was used.

Data analysis

Frequency distribution and percentage was used
in summarizing socio-demographic and individual
characteristics of participants. The risk of a per-
ceived ergonomic hazard manifesting as a WMSDs
was evaluated using Odds ratio. Chi-square and t
test were used in making inferences on the associ-
ation between the prevalence of WMSD and selected
demographic and clinical variables. Logistic regres-
sion analysis was used in determining the variables
that predicts the presence of work related musculo-
skeletal pain in this population.

Results

Of the total population of the staff, 20% (377)
were randomly selected, 59% were females while
85% had tertiary education (Table 1). The duration
of employment of respondents ranged between 1
and 30 years with the modal length of employment
been 6–10 years in 28.6% respondents. The most
prevalent ergonomic work hazards were prolonged
standing (53.1%) and sitting (40.8%) (Figure 1) and

Table 1. Demographic characteristics of participants.
Variable Characteristics Frequency (n¼ 377) Percentage (%)

Gender Male 153 40.6
Female 224 59.4

Educational status None 1 0.3
Primary 6 1.6
Secondary 48 12.7
Tertiary 322 85.4

Marital status Single 90 23.9
Married 250 66.3
Divorced 27 7.2
Separated 4 1.1
Widowed 6 1.6

Length of employment <1 year 37 9.8
1–5 years 90 23.9
6–10 years 108 28.6
11–15 years 76 20.2
16–20 years 44 11.7
21 years and above 22 5.8

Dept. of respondents Administration 85 22.5
Laboratory services 19 5.0
Medical and dental 49 13.0
Finance and account 35 9.3
Nursing services 118 31.3
Pharmaceuticals 10 2.7
Medical rehabilitation 5 1.3
Works & engineering 27 7.2
Health records 8 2.1
Catering 8 2.1
Ortho technician 3 0.8
Anaesthetic technician 6 1.6
Medical–social work 4 1.1
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the prevalence of work-related musculoskeletal pain
among the respondents was 71.9% (Figure 2).

A 12-month prevalence of WMSDs revealed that
pain on the low back region was most prevalent in

41.6% of the respondents (Figure 2). The estimated
relative risk for the incidence of WMSD was highest
when forceful exertion is present as an ergonomic
work hazard (OR ¼ 4.8; Table 2). All the ergonomic
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Figure 1. Prevalence of ergonomic work hazards as reported by respondents.
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Figure 2. Pattern of work-related musculoskeletal pain in the past 12month.

Table 2. Association between perceived ergonomic hazard, socio-demographic variables, and the
prevalence of work-related musculoskeletal discomfort.
Variable Test statistics Odd ratio p value

Awkward posture 5.71 2.2 0.017
Repetitive movement 5.29 1.9 0.021
Lifting/transferring patient 5.03 1.9 0.025
Lifting heavy object/equipment 4.41 1.9 0.036
Prolong sitting 3.74 1.6 0.05
Prolong standing 17.5 2.7 0.0001
Vibration 0.49 1.5 0.48
Frequent bending 14.18 2.6 0.0001
Forceful exertion 7.71 4.8 0.006
Lack of enough rest, break, or pause during work 10.6 2.4 0.0001
Bending the neck for more than 20� 4.1 1.7 0.04
Reaching or working away from your body 4.40 2.2 0.036
Gender 1.35� 0.25
Length of employment 11.77� 0.38
Marital status 3.0� 0.6
Educational status 11.8� 0.04
Age 2.62� 0.009
�Test statistics are Chi-square.
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work hazards evaluated were significantly associated
with the presence of WMSDs except the use of
vibration equipment (Table 2). The more educated
(p¼ 0.04), older (p¼ 0.01) and respondents with
shorter duration of employment significantly reported
more presence of WMSDs. Respondents gender and
marital status were not significantly associated with
the presence of WMSDs (p> 0.05, Table 2).

Logistic regression was performed using a forward
stepwise mode to ascertain the effects of predictor
variables (demographic, employment related factors
and prevalence of ergonomic work hazard) on the
likelihood that respondents will present with
WMSDs. The model was statistically significant
v2¼49.46, p< 0.0005. The model explained 19.1%
(Nagelkerke R2) of the variance in prevalence of
WMSDs and correctly classified 77.6% of cases.
Employees that were Medical Practitioners were 0.22
times more likely to present with WMSDs than other
employees in the hospital. Respondents with less than
a year length of employment are 8.2 times more
likely to present with WMSDs and those with about
five years length of employment were 5.6 times more
likely to present with WMSD. Hence the likelihood
of presenting with WMSDs decreases with increasing
length of employment (Table 3).

Discussion

Our goal for this study was to report the pattern and
predictors of WMSDs and individual perspective on
the perceived workplace ergonomic hazards that
potentiate these WMSDs. The health workers in this
study reported higher prevalence of WMSDs with
highest occurrence in the low back. Prolong standing
and sitting were the most implicated ergonomic haz-
ards perceived to be responsible for reported WMSDs.

The results of this study confirmed high
prevalence of WMSDs among health workers. 71.9%
prevalence of WMSDs reported was in agreement
with higher prevalence reported among Nigerian
health workers [4,6]. Globally, health workers have
been shown to report higher prevalence of WMSDs
[7–10]. Despite the heterogeneous nature of the
schedule or duties of health workers, there was high
prevalence of WMSDs. This may suggest that irre-
spective of profession of the health workers, all
should be monitored and advised on the prevention
of WMSDs in work places.

Our results suggest that low back was the most
common affectation of WMSDs. Low back has been

reported to be commonly affected by musculoskel-
etal pain among health workers [4,6,8,10–13]. Since
majority of respondents in this study perceived
ergonomic hazards of prolong standing and sitting
as responsible for their WMSDs, it is likely that
these ergonomic hazards have more debilitating
effect on low back than any other body part. This
might also reflect the poor working condition of
Nigerian health workers.

The results in this study indicated association
between perceived ergonomic hazards and reported
WMSDs. The presence of the ergonomic hazards
increases the likelihood of reporting WMSDs which
is in agreement with previous studies [4,14,15].
Effort should be directed at reducing these perceived
work place ergonomic hazards in other to limit the
experience of WMSDs. Both employees and employ-
ers have a role to play in achieving work place free
of ergonomic hazards. While the employers are pro-
viding good working condition and environment,
the employees must adhered to safety rules. Any
schedule of duty that involved prolonged standing
and sitting, frequent bending, forceful exertion or
awkward position should be interrupted with breaks
if it cannot be avoided. Health workers should
acquaint themselves of good ergonomic posture
while performing their duties. It has been reported
that those who have good knowledge of ergonomic
posture reported less musculoskeletal discomfort
[14]. The employers must however provide auto-
mated tools for execution of all tasks. For example,
a hoist and tilt bed for lifting patients of different
weights could be made readily available at the clin-
ical departments. Comfortable office accessories like
adjustable chairs and stools will be apt in the
administrative departments. Employers can also
recruit more employees to reduce workload on indi-
vidual staff.

We observed that length of employment signifi-
cantly predict the report of WMSDs among
respondents in this study. With a one year increase
in length of employment, there is less likelihood of
reporting WMSDs. About 34% of health workers in
this study have between 1 and 5 years working
experience. Anecdotal report suggests that in this
work setting young health workers (in terms of
working experience) are overloaded with work com-
pared with senior counterpart. It has been reported
that newly qualified health professional do not seem
to use the principle of their training or precautions

Table 3. Predictors of the presence of work-related musculoskeletal pain.
Variable Beta Standard error Wald p value Exp(B) Lower CI Upper CI

Medical and dental practitioners �1.52 0.65 5.48 0.019 0.22 0.062 0.782
Length of employment <1 year 2.11 0.88 5.73 0.017 8.23 1.47 46.12
Length of employment 1–5 years 1.72 0.81 4.47 0.034 5.58 1.13 27.41
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given to their own patients in their practice [16].
This might explain the observation. The young
health professionals should focus on preventing
WMSDs at the work place as WMSDs will accumu-
late with age and may force them out of their career
before long. Also, Medical Practitioners reported
more WMSDs than other professionals. Most of
their schedule involves prolong sitting and standing.
As our study suggest prolong sitting and standing
are some of the most perceived ergonomic hazards.
Thus, it might be that the medical practitioners are
more exposed to this hazard than others. However,
the result of this study did not indicate any associ-
ation between gender and the presence of WMSDs.
This may suggest that both genders should be given
equal attention in reducing WMSDs in work place.

The report of this should be interpreted with cau-
tion. The data were collected from health workers in
a single health facility and this may not be general-
ized to the whole population of Nigerian health
workers. Recall bias may be another potential limita-
tion as the respondent may not accurately remem-
ber their experience of WMSDs. As with many
cross-sectional studies, cause–effect relationship can-
not be assumed. However, the body regional report
of WMSDs and perceived ergonomic hazards
reported may give a clue on direction of prevention.

In conclusion, prevalence of WMSDs was high
among Nigerian health worker and is most preva-
lent around the back region predicted by length of
employment and department of employee.
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