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Abstract
Background: The purpose was to measure the prevalence and related risk factors of low back pain (LBP) among
health care workers (HCWs) at different levels of health care in southwestern Saudi Arabia.
Methods: A cross-sectional study using a self-administered questionnaire was conducted among HCWs providing
primary, secondary and tertiary health care services in the Aseer region, southwestern Saudi Arabia. The
questionnaire collected data regarding having LBP in the past 12 months, socio-demographics, work conditions and
history of chronic diseases, regular physical exercise and overexertional back trauma. Univariate and multivariable
logistic regression analyses were performed.
Results: Out of 740 participants, the overall prevalence of LBP in the past 12 months amounted to73.9% (95% CI:
70.7–77.0). The prevalence of LBP with neurological symptoms reached 50.0%. The prevalence of LBP necessitating
medications and or physiotherapy was 40.5%, while the prevalence of LBP requiring medical consultation was 20%.
Using multivariable logistic regression, the following risk factors were identified: working in secondary and tertiary
hospitals (aOR = 1.32, 95% CI:1.01–1.76), increased BMI (aOR = 1.10, 95% CI:1.01–3.65), and positive history of
overexertional back trauma (aOR = 11.52, 95% CI:4.14–32.08). On the other hand, practising regular physical exercise
was a significant protective factor (aOR = 0.61, 95% CI: 0.42–0.89).
Conclusions: LBP is a common problem among HCWs. Many preventable risk factors have been identified,
including exertional back trauma, increased BMI and lack of regular physical exercise. Occupational health and
safety programmes to build ergonomically safe working conditions and encourage regular physical exercise are
needed.
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Background
Low back pain (LBP) is one of the most common complaints necessitating health care. It is the most frequent
type of musculoskeletal disorders. Approximately more
than half of the general population will search for care
for LBP at some point in their lives. Worldwide, the
prevalence of LBP among the general population ranges
between 15 and 45% [1]. In Saudi Arabia, the prevalence
* Correspondence: mahfouz2005@gmail.com
2
Department of Family and Community Medicine, College of Medicine, King
Khalid University, Abha, Saudi Arabia
5
Department of Epidemiology, High Institute of Public Health, Alexandria
University, Alexandria, Egypt
Full list of author information is available at the end of the article

of LBP among the general population is reported to be
18.8% [2].
Low back pain (LBP) is an important public health
issue, being of widespread and of a considerable negative
social, psychological, and economic influence. Frequently, it is more common among individuals with
exhausting occupations; in the world, 37% of LBP is related to occupations in which professionals are exposed
to vibrations or prolonged periods of standing, such as
miners, health care workers (HCWs), and professional
drivers. A greater proportion of LBP is concomitant with
the repetitive or prolonged awkward postures, which
professionals within these jobs often undertake [3].
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LBP is considered one of the most important causes of
morbidity among health care workers (HCWs) that affects
their work, and 18.7% of them with chronic LBP were
using analgesic and or pain-relief drugs [4]. Additionally, a
study in Sweden among HCWs showed a higher prevalence of LBP amounting to 77% compared to many other
occupational groups [5]. Similarly, in Taiwan, a study
showed that 72% of HCWs had LBP [6]. This problem is
associated with major personal and occupationally related
consequences, including disability and frequent absenteeism. LBP might result in activity limitation and sick leave
for greater than 50% of HCWs [7].
HCWs at different health care levels carry out a variety
of workplace activities that expose them to a variety of
factors associated with a greater probability of LBP development [8].A variety of workplace and personal factors have been implicated to increase the risk of LBP
among HCWs [1].The reported personal risk factors included age, sex, smoking, obesity and poor health status.
On the other hand, the reported workplace factors comprised increased muscular sprains and strains due to intense work activity; prolonged standing, sitting, lifting of
heavy objects; and psychosocial stress [9–12].
In Saudi Arabia, the problem of LBP is not distinctive
from that in other parts of the globe. A few reports have
addressed the prevalence of LBP among HCWs in Saudi
Arabia [13]. However, the assessments were incomplete
in terms of details of the pain and associated factors.
The aim of the current study was to measure the prevalence of LBP among all groups of HCWs in different
health care levels in southwestern Saudi Arabia and to
explore related risk factors.

Methods
The present study was a descriptive, cross-sectional
study using a self-administered questionnaire. The study
targeted hospitals and primary health care centres in the
Aseer region, southwestern Saudi Arabia. The study
included physicians, dentists, nurses, paramedics, and
other medical practitioners. Retired medical practitioners and those who were not practising clinical work
were excluded from the study.
Using the WHO manual for sample size calculation in
health sciences [14], with an estimate of 43% of LBP
[15], absolute required precision of 4 and 95% confidence interval, the calculated minimal sample size was
589 HCWs.
A list of all employees who met the inclusion criteria
(currently practising HCWs) was obtained from the
Aseer region Directorate of Health, Saudi Arabian Ministry of Health. The sample was selected using a one
stage stratified cluster sampling technique. Practitioners
were stratified according to their job, and then from
each stratum, a sample was selected from the different
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groups using systematic random sampling depending on
a practitioner’s names list with proportional allocation
technique.
A modified self-administered questionnaire used by
Homaid et al. [13] was applied for data collection in the
present study (attached). It included personal and
socio-demographic job-related data of HCWs and their
experience with LBP in the past 12 months. LBP was defined as “pain, muscle tension, or stiffness localized
below the costal margin and above the inferior gluteal
folds, with or without leg pain (sciatica)” [16].The questionnaire also included data regarding work conditions
(standing time, lifting, transferring, or pulling patients or
objects), history of chronic diseases, smoking habits,
regular physical activity, and over exertional back trauma
(resulting from lifting a heavy object or twisting).
LBP-related neurological symptoms, medical consultations and medications were inquired about. The body
mass index (BMI) was calculated based on self-reported
weight and height. The anonymous questionnaire was
distributed to the selected practitioners by paper inside
closed envelopes.
The Statistical Package for the Social Sciences software, version 22.0 (IBM, SPSS, Chicago, Illinois, USA)
was used for entry and analysis of the collected data.
Double entry was used to avoid errors. Descriptive statistics were presented as numbers and percentages for
categorical data. Univariate and multivariable logistic regression were used to calculate the odds ratios (ORs)
and antecedent 95% confidence intervals (95% CIs) for
the independent factors for LBP among HCWs in the
study. In the multivariable analysis, age and BMI were
handled as continuous variables, while other categorical
variables were dichotomized. All variables were included
in the multivariable analysis.

Results
Response rate Eight hundred questionnaires were distributed. The present study included a total of 740
HCWs who completed the questionnaire, giving a response rate of 92.5%.
Prevalence of low back pain The prevalence of LBP in
the past 12 months among HCWs is presented in
Table 1. The overall prevalence amounted to 73.9% (95%
CI: 70.7–77.0). The prevalence of LBP associated with
neurological symptoms in the limbs reached 50.0%
(95%CI: 46.4–53.6), while the prevalence of LBP necessitating medications and or physiotherapy was 40.5%
(95%CI:37.0–44.1). On the other hand, the prevalence of
LBP requiring medical consultation in neurosurgical or
orthopaedic clinics was only 20% (95%CI: 17.2–23.0).
Table 2 shows the overall prevalence of LBP among
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Table 1 Prevalence and characteristics of low back pain in the past 12 months among study health care workers (n = 740)
Prevalencea

No

Prevalence% (95% CI)

Overall prevalence of low back pain

547

73.9 (70.7–77.0)

Prevalence of low back pain with neurological symptoms in limbs

370

50.0 (46.4–53.6)

Prevalence of low back pain necessitating medication and/or physiotherapy

300

40.5 (37.0–44.1)

Prevalence of low back pain requiring medical consultation

148

20.0 (17.2–23.0)

a

Data were not mutually exclusive

different HCWs. The highest prevalence was among
dentists (88.9, 95%CI: 77.6–98.7) followed by paramedics
(74.5, 95%CI: 66.9–81.1), physicians (73.2, 95%CI: 68.6–
77.8) and nurses (72.9, 95%CI: 66.6–78.5).
Factors associated with low back pain Tables 2 and 3
present the univariate and multivariable logistic analyses
for the potential personal and work-related factors of
LBP in the past 12 months. The univariate analysis
showed that the probability of having LBP was significantly higher among HCWs in secondary and tertiary
health care hospitals (OR = 1.80, 95% CI:1.25–2.59),
HCWs in the age group 30–40 years (OR = 1.87, 95%
CI:1.26–2.75), long standing working conditions (OR =
1.61,95% CI:1.01–2.56), being obese (OR = 1.72, 95%
CI:1.04–2.83) and positive history of back trauma in the
form of over exertional back trauma, falling or lifting
heavy objects (OR = 10.44, 95% CI:3.79–28.78). On the
other hand, practising regular physical activity was found
as a protective factor (OR = 0.70, 95% CI:0.50–0.99). Sex,
job title, years of experience, presence of chronic disease
and smoking were non-significant factors in having LBP
in the past 12 months (Table 2).
The multivariable logistic regression model confirms
the risky effect of working in secondary and tertiary hospitals (aOR = 1.32, 95% CI:1.01–1.76), increased BMI
(aOR = 1.10, 95% CI:1.01–3.65), and positive history of
back trauma (aOR = 11.52, 95% CI:4.14–32.08) for
having LBP in the past 12 months. On the other hand,
practising regular physical exercise was a significant protective factor (aOR = 0.61, 95% CI: 0.42–0.89) against the
development of LBP (Table 3).

Discussion
The present study reported an overall 1-year prevalence
of LBP among HCWs in southwestern Saudi Arabia of
73.9% (95% CI: 70.7–77.0).
Studies suggest that 1-year prevalence may provide a
more precise figure of prevalence, as the recall bias of studied persons is reduced [17]. Similar prevalence figures differ
from country to country. In a study among nurses in
Taiwan, a prevalence of 72% was found [6]. In Turkey, a figure of 53% of LBP was found among health care workers
[18]. Another study in Turkey hospitals reported a prevalence of 77.1% among nurses, 63.3% among physicians and

72.7% among physical therapists [19]. In a study in Riyadh,
65% of nurses reported LBP in the past 12 months [20].
These figures give insight about the global and local magnitude of the problem of LBP among HCWs.
Numerous studies have reported many personal and
work-related exposures in the occurrence of LBP among
HCWs [5, 6, 9, 10, 12].Due to the disagreements between
the outcomes of these studies, it is difficult to find a definite assumption in this regard. Additionally, the variability
in LBP magnitude between regions and countries may be
explained partly by the difference in the personal criteria
as well as the difference in working conditions [21]. The
current study offers some evidence concerning the personal and work-related factors associated with LBP among
HCWs in southwestern Saudi Arabia.
The present study found a positive association between level of health care (secondary and tertiary vs. primary) and LBP in the past 12 months among HCWs.
There are many factors that may be related to the individual’s risk of developing LBP in secondary and tertiary care
compared to primary level of care. These factors include
stressful working conditions and high workload [6].
The result of the present study confirms the higher
risk of LBP among HCWs with a positive history of back
trauma in the form of overexertional trauma, falling or
lifting heavy objects. Overexertional back trauma is more
common among HCWs with long working hours, and
patient transfers [22] and is found to be associated with
a higher risk of LBP [23].
The current study confirmed the positive association
of increased BMI with a higher risk of developing LBP
among HCWs. This result is in agreement with the finding of previous studies that reported a higher risk of
LBP among obese and overweight HCWs [24, 25].
A recently published meta-analysis study reported a
significant relation between BMI and LBP [26]. Overweight and obese people had a higher one-year prevalence of LBP as well as seeking care for LBP compared
to those with normal BMI. The majority of the included
studies were cross-sectional. Therefore, the association
between obesity and LBP could be bidirectional. Obesity
and LBP could also be comorbid situations that have
common risk factors.
Several possible explanations can clarify this association.
First, obesity can exaggerate the mechanical burden on
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Table 2 Univariate analysis of possible risk factors for low back pain (LBP) in the past 12 months among study (n = 740) health care
workers (HCWs)
Characteristics

Total number
of HCWs

LBP in the past 12 months

OR(95%CI)

No

%

Primary

176

114

64.8

Ref

Secondary and tertiary

564

433

76.7

1.80 (1.25–2.59)

Level of healthcare

Sex

7

Male

403

293

2.7

Ref

Female

337

254

75.4

1.15 (0.83–1.60)

232

158

68.1

Ref

Age (years)
2030-

319

255

79.9

1.87 (1.26–2.75)

40-

131

93

71.0

1.15 (0.72–1.83

> 50

58

41

70.7

1.13 (0.60–2.12)

Job title
Physician

353

259

73.2

Ref

Nurse

214

156

72.9

0.99 (0.67–1.45)

Paramedic

145

108

74.5

1.07 (0.69–1.66)

Dentist

27

25

88.9

2.93 (0.86–9.97)

Less than 5

100

69

69.0

Ref

5–10

283

205

72.4

1.18 (0.72–1.94)

More than 10

357

273

76.5

1.46 (0.90–2.38)

Long standing

126

86

68.3

Ref

Long sitting

290

225

77.6

1.61 (1.01–2.56)

Both

324

236

72.8

1.25 (0.80–1.95)

Normal weight

282

201

71.3

Ref

Overweight

321

235

73.2

1.10 (0.77–1.57)

Obese

137

111

81.0

1.72 (1.04–2.83)

No chronic disease

586

428

73.0%

Ref

One or more chronic diseases

154

119

77.3

1.26 (0.83–1.91)

Experience in years

Work conditions

Body mass index

Health status

Regular physical activity
No

227

157

69.2

Ref

Yes

513

390

76.0

0.70 (0.5–0.99)

No

637

448

70.3

Ref

Yes

103

99

96.1

10.44 (3.79-28.78)

Back Traumaa

Smoking status
No

656

484

73.8

Ref

Yes

84

63

75.0

1.07 (0.63–1.80)

Bold aOR (95% CI) are statistically significant
OR odds ratio for studied factors, (95% CI) 95% confidence interval
a
Overexertional trauma, fall, or lifting heavy objects
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Table 3 Multivariable logistic regression of risk factors for
having back pain in the past 12 months among study health
care workers (n = 740)
Risk factors

aOR (95% CI)

Secondary and tertiary care vs. primary

1.32 (1.01–1.76)

Female vs. male

1.07 (0.72–1.58)

Age in years

1.00 (0.98–1.03)

BMI (kg/m2)

1.10 (1.01–3.65)

Dentist vs. others

1.10 (0.96–1.26

Long standing vs. others

1.12 (0.92–1.36)

Non-smoker vs. smoker

0.83 (0.46–1.48)

Back traumaa (yes vs. no)

11.52 (4.14–32.08)

Physical activity (yes vs. no)

0.61 (0.42–0.89)

Chronic disease (yes vs. no)

1.02 (0.89–1.17)

a

Overexertional trauma, fall, or lifting heavy objects. aOR adjusted odds ratio
for studied factors, (95% CI) 95% confidence interval. Bold aOR (95% CI) are
statistically significant

the spine by causing a higher compressive force on the
lumbar spine structures during various movements. Obese
people may also be more prone to accidents [27]. Second,
obesity may trigger LBP through chronic inflammation.
Obesity is associated with elevated cytokines and
acute-phase reactants and with initiation of proinflammatory pathways [28], which may result in pain [29].The
meta-analysis study suggested that obesity is a possibly
modifiable risk factor for LBP [26].
The present study revealed a significant protective effect of practising regular exercise on developing LBP in
the past 12 months. Similar results have been observed
in previous studies [6, 30]. Lack of regular physical exercise results in weak or no back support and incorrect
body mechanics [30].
A recently published meta-analysis study suggested
that a moderate to high level of physical activity during
leisure time protects against frequent or chronic LBP by
11–16% [31]. The explanations lie behind the protective
effect of physical exercise against chronic LBP are unclear. Physical exercise interventions for LBP may work
by improving posture and muscle activation. However,
there is a absence of evidence connecting the effects of
exercise in LBP to changes in the musculoskeletal system [32]. There is now solid evidence that LBP is best
realised from a biopsychosocial perspective, as it can entail aggregations of different psychological, social, lifestyle and physical factors [33].
The present study also revealed significant factors associated with LBP among HCWs only by univariate analysis, including the age group 20to30years old and
longstanding working conditions. This age group represents the most economically active period of working life
[34]. A similar age pattern was observed by other studies
in different occupational groups [35, 36]. A positive
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association between long standing working conditions
and LBP in the past 12 months was also observed in
Taiwan [6], Egypt [37] and Turkey [30]. Long standing
could result in a series of musculoskeletal effects, including muscle ischaemia, pain and degeneration of spinal
discs [38].However, the lack of evidence for these two
variables by multivariate analysis raises many concerns
with regard to the reliability of these factors. In the multivariable logistic regression, the factors are mutually adjusted and the alpha level is retained at 0.05. Hence, the
results for multivariable analysis are probably more valid
and reliable than variables generated from the univariate
analysis only.
Study limitations are mostly related to the fact that
this study is a cross- sectional exploratory study with an
inherent risk of coincidence findings. Another limitation
is the fact that the study was done in only one region of
southwestern Saudi Arabia. A larger sample size including the other two regions, namely, Jazan and Bisha, may
be required to attain more comprehensive results.

Conclusions
HCWs in southwestern Saudi Arabia are exposed to a
highly prevalent LBP health problem. This problem may
negatively impact their health and economy. The possible risk factors of LBP are working in higher levels of
health care, overexertional back trauma and lack of
regular physical exercise.
To minimize the burden of this problem, the physical
load should be effectively decreased by proper hospital
management and recruiting more staff. Occupational
health and safety programmes in hospitals should be implemented to build ergonomically safe working conditions. Encouraging HCWs to practice regular physical
exercise will help in decreasing BMI and consequently
minimizing LBP incidents.
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