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An ergonomic study of postural stress of nurses working in orthopedic wards
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Abstract:

Mobile It was reported high prevalence of musculoskeletal disorders among nurses. Among the wards, person-
nel working in Orthopedic wards routinely perform activities that require lifting heavy loads in awkward posture. Chal-
lenges faced by them assess patients skillfully and uniquely because orthopedic patients typically present with multiple,
complex health problems. During orthopedic patient handling work-related postural strain are most common in health
care unit personnel.

This study aims at evaluating the different work-related musculoskeletal strain due to awkward postures, body
parts discomforts, and find out some ergonomic solutions to these problems.

Forty nurses working in orthopedic settings of two hospitals were interviewed by modified Nordic Questionnaire
to reveal the prevalence of musculoskeletal problems and pain in various regions of the body. BPD Scale was used to
identify the intensity of different body parts discomforts. Video recordings and still photographs were taken to evaluate
postural stress during different activities were analyzed by OWAS (Ovako working posture analysis) method. Activity
analysis chart was also used to represent the duration of different activities of nurses in their respective duty hours.

It was observed that the most physically demanding and postural strenuous task is transferring patient alone. In
orthopedics wards different activities like assist patient to walk, changing, other care works are strenuous because as
about 90% of adult patient are over 50 kg of body weight and due to facture or other problem are unstable. Some ergo-
nomic interventions like assisted lifting, lifting aids, training, etc. are recommended to improve the working conditions
and reduce postural strain.

Key Words: Health care unit personnel; Orthopedic ward; Modified Nordic questionnaire; Postural stress.

Introduction and degenerative condition that affects the muscles, tendons,

ligaments, joints, spines, peripheral nerves and supporting blood

Nursing profession within the health care sector focused | osqels which consequent ache, pain or discomfort [3, 4].

on the care of individuals, families and communities to attain

maintain or repose optimal health and quality of life. Work hours
in healthcare often involve extended work shifts (longer than 8
hours per day), long work hours (greater than 40 hours per
week), on-call work, compulsory overtime, and shift work (work
times other than 7:00 A.M. to 6:00 P.M.) to meet the patient care
round the clock [1]. Nursing profession is established as a
physically and psychologically demanding profession with high
prevalence rates of musculoskeletal complaints [2]. The term

musculoskeletal disorders represent a significant inflammatory
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Work related musculoskeletal disorders (WMSDs) are defined as
musculoskeletal disorders that results from a work related event
[5]- Work related musculoskeletal disorders are the leading
causes of work disability. The most common WMSDs are low
back pain, redness in the calf muscle and sciatica, knee and
ankle pain, neck, upper limbs and shoulder pain, etc. Studies
revealed that nurses suffer most injuries when handling patients
and standing or working for long time in awkward posture [6].

Working activities and working condition of the nurses differs
from corner to corner around the world [7]. In India, the scenario
of healthcare unit is different from that of developed countries.

In India, government and private healthcare sectors run parallel.
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Though in India some healthcare organizations have the modern
infrastructure facilities but most of the healthcare unit personnel
have to work without proper infrastructure. There are always
heavy demands for medical services in both the government and
private hospitals [8].

It reveals the nature of orthopaedic nursing is unique in nature.
Orthopaedic patients refer to people who receive medical and
nursing care for musculoskeletal injury or conditions. Modern
orthopaedic nursing has transformed itself from the days of
Dame Anges Hunt (1867-1948), who is acknowledged as a
significant influence on the development of this nursing speciality
[9, 10]. Orthopaedic nurses, like their counterparts in other
specialities, have had to respond to changes in populations,
lifestyle and environmental factors and fiscal demands.
Orthopaedic nurses have been required to adapt their skills to

meet the new contingencies of multiple cares.

Nurses working in Orthopaedic wards routinely perform activities
that require lifting heavy loads in awkward posture. Daily
exposure to heavy job strain increases the risk of low back pain
[11]. In addition to physical load, a few studies indicate that
psychological factors such as low job satisfaction, high job
demand, lack of social support, monotonous work, emotional
needs of patients and their family, lack of staff support, etc. may
be more related to symptoms of MSDs among nurses [12, 13].
The posture of a nurse can be quantified by several methods
with varying levels of accuracy and resource requirements (cost
time, efforts and knowledge) [14].

The present study aimed at evaluating the different work-related
musculoskeletal strain in nurses working in orthopaedic wards
due to awkward postures, body parts discomforts, and find out
some ergonomic solutions to these problems.

Methods

Subjects:

Forty staff nurses were taken randomly as subjects from
Orthopaedic wards of two hospitals of West Bengal. The subjects
were free from any chronic diseases and having at least one year
of experienced in the health care sector. Written consents were
taken from the subjects for conducting the study.
Anthropometric variables:

Stature and body weight of the subjects were measured with the
help of Martin anthropometric rod and a properly calibrated
weighing machine. Body Mass Index (BMI) [15] was calculated
from the stature and body weight of the respective subjects.

27

Nordic questionnaire study:

Personnel working in different orthopaedic settings were
interviewed by modified Nordic Questionnaire [16] to reveal the
prevalence of musculoskeletal problems and pain in various
regions of the body.

Subjective rating of discomfort:

The intensity of pain or different types of discomfort in different
body parts were determined by Body Part Discomfort (BPD)
scale [17]. This scale is marked as ‘1’ to ‘10’ which stands for
‘noticeable discomfort’ to ‘intolerable discomfort’ respectively. A
‘zero’ in the scale means no discomfort at all.

Working posture analysis:

Video recordings and photographs of the subjects were taken
during their different activities. Ovako working posture analysis
system (OWAS) were applied [18] to evaluate postural stress of
the nursing staffs.

Statistical analysis:

Data were expressed as mean * standard deviation.

Results

Table 1 represents the physical profile such as height, weight of
the nurses of two Orthopaedic wards. According to World Health
Organization [19] the normal range of BMI value is 18.5-24.99
kg/m®.The calculated BMI value of the nurses was found to be
within the normal range.

Table 1 Physical profile of the staff nurses of orthopaedic wards.

Age Height Weight BMI
(years) (Z)] (LC)] (kg/m?)

27.18+4.1

161.068.00 57.75+9.6 22.16+2.52

(22-40) (144.8-176)

(44-78) (17.02-28.65)
Table 2 characterizes pain in different body parts of the staff
nurses. From the above table, it can be seen that low back has
the highest complaints of pain followed by neck and knee among
the nurses of the orthopaedic wards which accounts for 47.75%,
27.5% and 20% respectively.

In a nursing study [20], the prevalences of low back, shoulder,
neck and arm pain in the previous month were found to be
54.7%, 42.8%, 31.3% and 18.6% respectively. Larese and
Fiorito [21] found that 48% GH and 33% OD nurses reported
back pain due to work, 29-4 and 16-1% respectively have had
X-ray or orthopaedic examinations, 19-2% and 9:1% had been
absent from work because of back pain. In another study among
nurses in India [22] the occurrences of symptoms of the neck
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pain, shoulder pain, hand pain and knee pain were found to be
very high. It was reported that 73% of nurses complained about
pain feeling after returning back home and 21% during work [22].
Table 2 Complaints about pain in different body parts of the nurses
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Figure 1 Body Parts Discomfort (BPD) scaling of different body
parts of nurses in orthopaedic wards.
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Figure 1 depicts score of Body Parts Discomfort (BPD) scale of
nurses. Waist was found to be the most affected body part
among nurses of the orthopaedic wards in which the mean BPD
score was above 4 (4.2+0.312). Result shows that the mean
score of BPD was also higher in body parts like knee, neck and
shoulder.

Vieira et al., [23] found that among 23 orthopaedic nurses low
back scored the most (4.6) for body parts discomfort. Discomfort
in low back, neck, knee, leg, shoulder and ankle are the most
common among nurses [24]. In another study of 111 workers (64
welders and 47 nurses) from a steel company and a hospital the
low back discomfort score was found to be 53 on a 10 point
scale [25].

Table 3 shows that body parts discomfort were found to be
higher in tasks like changing body position of patients, transfer of
patients, saline infusion, blood sampling and injecting medicine,

dressing help and eating help. Mean BPD score of the body
parts like waist, neck and shoulder were found to be the most in
changing body position of patients. Knee discomfort score was
the most in patient transfer activity.

Table 3 Activity oriented Body Parts Discomfort (BPD) scaling of
four most affected body parts of nurses.

Type of tasks performed
by the nurses
Changing body position
of patients
s e e
sampling and
injecting medicine

[ecsn [l | o |
T i e ) s
I e e sy s
D e e
T e
T s
T o

Table 4, reveals OWAS based postural analysis of the different

BPD score

Saline infusion

Blood

Fixing/ modify the plaster
or orthopaedic device

Eating help

Record and documenta-
tion keeping

Discussion
doctors

work activity of the nurses of orthopaedic wards. The postural
analysis result exposes that the most awkward posture was
adopted by the nurses in patient transfer activities. OWAS action
level was found to be 4 in the above stated activity and
corrective actions should be done immediately for improving
posture. In activity like, bed making, dressing help, eating help,
saline infusion and body position change/ massageing, etc. of
the patients the OWAS action level scored 3 in which the
correction action should require as soon as possible.

Discussion

Nurses perform a wide range of clinical and non-clinical
functions necessary to the delivery of health care and
(MSDs)
problem among nurses [22]. Silverstein et al., [26] reported

musculoskeletal disorders represent a significant

repetitious movement, awkward postures and high force levels

Special issue on Occupational Health and Hazards among Health Care Workers
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Table 4 Posture analysis of different working activities of the nurses by OWAS method

. . Action .
Types of work Stick diagram OWAS score category Explanation
Bed making 21,41 3 Correction action should be done as soon as possible
Dressmg&zlp/ﬁxmg 21,41 3 Correction action should be done as soon as possible
Eating help/assist 2,1,4,1 3 Correction action should be done as soon as possible
Record and documen- 1,1,1,1 1 No action required
tation keeping
Medicine preparation - 1,1,2,1 1 No action required
[
‘}.
Assist patients in ) ) )
walking 1,1,2,1 1 No action required
Bk?Od _samplin_g _and 21,21 2 Corrective action required in the near future
injecting medicine T
R’V\)J\

Saline infusion = / 21,41 3 Correction action should be done as soon as possible
Fixing pla§ter/m9d|fy 21,21 2 Corrective action required in the near future
orthopaedic devices

Tube feeding 4 22,21 2 Corrective action required in the near future

AR
Body position change/ / 5941 . . .
\ 2,4, 3 Correction action should be done as soon as possible
massage \
//
{ \
< |
Patient transfer AN ' 42,43 4 Corrective actions for improvement required immediately
|
C

29
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as the three primary risk factors that have been associated with
WMSDs.

Seventy five percent of the low back disorders were classified as
sprains, strains and tears and approximately 70% of these
resulted from overexertion in lifting and shifting of patients,
pushing or pulling heavy trolley, carrying heavy weights, etc.
(Alberta Human Resources and Employment, 2003). Bending,
twisting and making forceful movements were shown to be
related to having low back pain [27].

In our present study it was revealed that the work related
musculoskeletal disorders (WMSDs) affects different body parts
of the nurse. Pain complaint in the low back region (47.75%) was
found to be most severe among nurses of the orthopedics wards
with the highest prevalence of body parts discomfort in waist
region. Patient transfer tasks have the highest OWAS action
level that required immediate improvement. Different work
related awkward postures adopted by the nurses that means
deviation of body posture from its neutral position (such as bent,
twist back, a bent wrist or arms raised above the head), handling
of various load during work and sometimes poor working
conditions were thought to be responsible for the WMSDs. These
are sometimes imposed by unergonomic design in workplace
and working equipment. Daraiseh et al., [28] reported that MSDs
in various body regions of nurses were influenced by stressful
working conditions. It was reported that low back pain of the
nurses was not only associated with physical factors but also
with a complex interaction of working conditions. [8, 22, 29].

Conclusion

Among the wards, nurses working in Orthopaedic wards routinely
perform activities that require lifting heavy loads in awkward
posture. Transferring patient alone and body position changing of
the patients were set up to be the most physically challenging
and postural strenuous task. In orthopaedics wards different
activities like assist patient to walk, changing, other care works
are strenuous because as about 90% of adult patient are over 50
kg of body weight and due to facture or other problem are
So,
distribution of activities, assistive lifting, using of lifting aids and

unstable. some ergonomic interventions like proper

training for safe lifting and carrying is recommended.
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