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ABSTRACT

Introduction: Operating room personnel are involved with occupational physical activities such as
repetitive bending, holding surgical tools and standing for long hours that can lead to musculoskeletal
disorders (MSDs). Low back pain (LBP) is the most prevalent and costly problem among these disorders.
The aim of this study was to determine the relationship between occupational physical activity, LBP and
disability among operating room personnel.

Material and Methods: A total of 60 operating room personnel voluntarily participated in the study,
all of which had at least two years of working experience. At the end of a working week, the degree of
disability and pain were assessed by Graded Chronic Pain (GCP) questionnaire. The International Physical
Activity Questionnaire (IPAQ) was used to evaluate the level of physical activity. Simple linear regression
was conducted to investigate the relationship between physical activity, LBP and disability.

Results: The survey using the GCP questionnaire revealed that 58.3% of participants reported experiencing
occupational back pain, while 41.7% reported no back pain. Among those with back pain, the average
pain intensity was rated 43.11 (18.22) on the scale. Pain remained stable for an average of 2.3 days
(standard deviation = 0.95). The average level of disability associated with back pain was 32.09 (27.44).
Statistical analysis using simple linear regression showed a significant relationship between back pain and
several factors: vigorous physical activity (p-value = 0.02), prolonged sitting time (p-value = 0.01), and
chronic pain (p-value < 0.001).

Conclusion: Occupational physical activity characterized by low intensity, but high repetition and standing
for a long time in fixed postures were the most significant contributors to lumbar back pain among
operating room personnel. Chronic pain in this population was reported as grade 2, indicating severe pain
with minimal disability; if left unaddressed, this could lead to movement restrictions.

Keywords: Musculoskeletal disorders (MSDs), Occupational physical activity, Low back pain, Disability,
Operating room personnel
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1. INTRODUCTION

Operating room personnel engage in
occupational physical activity during surgical
procedures. These activities include pulling, pushing,
repetitive bending, holding surgical equipment, and
repetitive movements. Additionally, they frequently
handle manual materials, stand for prolonged
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periods, and must maintain specific postures. The
combination of these physical demands, along
with limited space and tight timeframes allocated
to instrument cleaning between cases, can lead to
musculoskeletal disorders (MSDs).

MSDs are a leading cause of health problems
globally and rank as the second most common
cause of physical disability worldwide. The impact
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of MSDs extends beyond physical limitations,
affecting individuals’ health, quality of life, job
satisfaction, and ultimately resulting in lost work
time. Low back pain (LBP) is particularly notable
as the most common and costly MSD within
healthcare. Prevalence rates of LBP are rising
among healthcare professionals, especially nurses
and operating room personnel, with estimates
suggesting an annual prevalence of 40-50%.
The demanding nature of operating room work
exacerbates this risk, with studies indicating that
58-90% of personnel experience musculoskeletal
pain after just one year of service. In Iran, research
has documented a 50.3% prevalence of LBP among
operating room personnel, and it is shown LBP is a
significant factor leading to personnel leaving their
positions.

Research indicates that LBP is a significant
occupational injury and a factor contributing to
staff shortage. However, proper application of
ergonomic principles and proactive identification
of risk factors within the workplace can
significantly reduce the incidence of LBP. Few
studies have made a distinction between the level of
daily physical activity and the level of occupational
physical activity. Consequently, considering the
role of physical activity in occupational injuries
and lack of similar research in Iran, the aim of this
study was to determine the relationship between
occupational physical activity, LBP and disability
among operating room personnel.

2. MATERIAL AND METHODS

The current study is a field investigation
conducted among operating room personnel
with at least two years of work experience. The
participants included 60 operating room personnel
(31 females and 29 males), all of whom were free
from MSDs and specific back pain. Considering
the multidimensional nature of back pain and
the influence of various factors on this disorder,
a physiotherapy expert applied standard criteria
for inclusion. Individuals with mechanical back
pain resulting from trauma or fractures, severe
back pain, or those undergoing spinal surgery
were excluded from the study. Clinical tests such
as the Slump and Straight Leg Raise (SLR) were
performed to assess nerve root pressure.

At the end of a working week, subjects
completed a demographic information checklist,
the International Physical Activity Questionnaire
(IPAQ) and the Graded Chronic Pain (GCP)
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questionnaire. The GCP questionnaire is a seven-
item tool that categorizes chronic pain patients
into one of four hierarchical categories based on
pain intensity or interference. The long version of
the IPAQ was used to evaluate each subject’s level
of physical activity, encompassing questions about
activities at work, commuting, housework, leisure
time and measures the activities during walking
and severe or moderate levels. This questionnaire
also includes questions about time spent sitting as
an indicator of sedentary behavior over the past
seven days.

3. RESULTS AND DISCUSSION

Operating room experts reported that the
average age of onset for back pain was 24.78 + 8.9
years. Additionally, 91.3% of individuals attributed
their back pain to work-related causes, with 56.7%
citing prolonged improper standing as the most
significant occupational factor. Notably, 1.7%
reported that the pain had also spread to their ankles.
The average number of sick leave days taken per year
was 2.85 + 3.33, with sick leave specifically due to
back pain averaging 2.88 + 1.42 days. Furthermore,
30% of individuals did not seek treatment for their
back pain, and in 30% of cases, symptoms recurred
twice. Among those surveyed, 43.3% experienced
back pain for a duration of 1 to 7 days during their
last episode, while 36.7% reported having back pain
2 to 4 times in the past year. The factors causing LBP
are shown in Figure 1.

In the present study, more than half of the
individuals reported lower back pain in the
lumbar region; the reason for LBP was indicated as
prolonged standing, according to the chart, which
radiates down to the legs. This self-reporting was
consistent with the information obtained from
the hospital information system, as there was a
significant relationship between pain intensity
and standing in static positions among individuals
who spent long hours as surgical assistants in
lengthy surgeries. These results were consistent
with the study by Mousavi et al., which examined
the factors affecting LBP among operating room
staff, and they also identified static positions as
the main cause of LBP among operating room
personnel.

In terms of education, 81.7% of participants
held a bachelors degree, and 58.3% did not engage
in regular exercise, with their physical activity
limited to their workplace. Among those suffering
from back pain, the average pain intensity was
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Fig. 1: Causes of low back pain

Table 1: Type and intensity of physical activity according to the IPAQ in terms of MET-min/week

Variables

Mean (SD)

Activities at work
Commuting
Housework

Leisure time

Activity related to walking for 10 minutes continuously

Activity related to sitting
Moderate activity
Vigorous activity

Sitting time

8427.64 (6193.85)
2469.93 (2407.98)
1461.23 (1807.56)
888.92 (1378.21)
2730.02 (2423.27)
1618.2 (596.24)
5114.42 (5529.85)
3841.40 (3226.28)
1618.2 (596.24)

Table 2: Intensity of occupational physical activity resulting from IPAQ

Variables Mean (SD)

Vigorous activity
Moderate activity
Low activity
Static activity

Physical activity total

recorded at 43.11 + 18.22, and the average duration
of pain was 2.3 + 0.95 days. The level of disability
due to pain averaged 32.09 + 27.44.

According to the GCP questionnaire scoring,
1.7% of individuals with chronic back pain were
classified as grade 0 (indicating no stable pain),
while 60% were classified as grade 1 (indicating
low pain intensity and low disability). Additionally,
33.3% fell into grade 2 (indicating high pain
intensity and disability), and less than 3.3%
reported grade 3 back pain, which is characterized

[ DOW!

3198.22 (3121.47)

3185.20 (1434.37)
2113.54 (2283.41)
204.67 (83.02)

8427.64 (2191.85)

by significant disability and moderate movement
restriction.

The types and intensity of physical activity
according to the IPAQ questionnaire are shown in
Tables 1 and 2. The analysis confirmed significant
relationships only for the IPAQ variables related to
intense activity (P-value =0.02, t=2.39), sitting time
(P-value=0.01, t=-2.58), and chronic pain (P-value
=0.00, t =-4.95). In contrast, other variables did not
show significance (P-value > 0.05), indicating no
relationship with pain intensity. This suggests that
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variability in pain intensity is primarily associated
with intense activity, sitting time, and chronic pain.
These results are consistent with a study conducted
by Allen Bass and colleagues (2007) on employees
in specific departments, including the operating
room, radiology, and Special care, which reported
higher pain levels compared to other departments.

In contrast to these findings, in a study by Askari
and colleagues (2017) in Bandar Abbas, which
examined the status of low back pain (LBP) and
its influencing factors, the average score obtained
in this research indicated that operating room staft
do not suffer from high levels of disability due to
LBP. The highest number of sick leaves reported by
individuals in the past year was due to back pain,
although most people endured back pain due to
poor job management and fear of losing their jobs,
and they did not pursue treatment or rest.

Journal of Health and Safety at Work 2024; 14(4)

4. CONCLUSIONS

According to the results obtained, low-intensity,
high-repetition occupational physical activity and
prolonged standing in a fixed posture were among
the most significant causes of lumbar back pain, as
identified by operating room experts in relation to
overall physical activity. Additionally, the activity
levels of operating room experts were lower than
the international standard, largely due to the
nature of their job and a lack of time for leisure
activities. Chronic pain among these individuals
was classified as grade 2, indicating severe pain
with minimal disability; if not addressed, this
can lead to movement restrictions. This project
aimed to identify individuals with disabilities and
back pain, and it provided effective ergonomic
recommendations to prevent lumbar spine injuries
in the workplace.
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