ORIGINAL PAPERS
International Journal of Occupational Medicine and Environmental Health 2013;26(4):605 – 614
DOI 10.2478/s13382-013-0124-0

LOW BACK PAIN AMONG FEMALE NURSES IN YEMEN
KHALED GHILAN1, ABDULLA AL-TAIAR2, NUHA AL YOUSFI1,
RANIA AL ZUBAIDI1, IMAN AWADH1, and ZAHER AL-OBEYED1
Sana’a University, Sana’a, Yemen
Faculty of Medicine and Health Sciences
2
Kuwait University, Kuwait, Kuwait
Faculty of Medicine
1

Abstract:
Objectives: This study aimed to investigate the prevalence of Low Back Pain (LBP) among female nursing staff and explore
the potential risk factors associated with LBP. Methods: An analytical cross-sectional study was conducted on randomly
selected female nurses using payroll as a sampling frame in all public hospitals in Sana’a City, Yemen. Data was collected
through face-to-face interview using a structured, pre-coded questionnaire that was available in Arabic and English. Weight
and height of the nurses were measured using weight and height scales and body mass index was calculated. Multiple
logistic regression was used to identify the factors associated with LBP. Results: Out of 696 female nurses selected, 687
(98.7%) responded. The life-time, the 12-month and one-week prevalence rates of LBP among female nurses were 512
(74.5%; 95% CI: 71.1–77.7%), 411 (59.8%; 95% CI: 56.0–63.5%) and 249 (36.2%; 95% CI: 32.6–39.9%), respectively.
The prevalence was significantly lower in Indian nurses compared to other nurses. Three out of every 10 nurses with LBP
had sick leave because of LBP in the last 12 months. Factors that showed significant association with LBP among nursing
staff in the multivariate analysis were age, nationality, menstrual disorders and stress level at work. Conclusion: LBP is
common among female nurses in Yemen. The role of menstrual disorders in developing LBP among female nurses seems to
be important. Although sharing the same working conditions, Indian nurses were less likely to report LBP, which highlight
the importance of cultural differences in willingness to report LBP.
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INTRODUCTION
Low Back Pain (LBP) is a major public health problem with
over 80% of the world population reporting LBP at some
point in their life [1]. It causes a considerable economic
burden presenting a major cause of medical expenses,
absenteeism, and disability [2]. In Australia, for example,
there were 3.6 million medical consultations and 2.9 million prescriptions for back pain during 1993/1994 [3];
while in the United States, expenditures incurred by individuals with back pain reached 90.7 billion U.S. dollars
in 1998 [4]. The direct costs of LBP in UK, USA, and

Australia represent between 0.19 and 0.42 of Gross Domestic Product, which is between 1.65% and 3.22% of the
total health expenditure [5].
A higher prevalence of LBP has often been shown among
healthcare workers compared to other professionals.
Nurses, who tolerate the physical effort of handling patients, hospitals’ equipment and the work related emotional stress on a daily basis, are one of the occupational
groups that are most frequently affected by LBP. During
the professional career of a nurse, a life-time LBP prevalence of 80% has been reported [6–8], while most studies
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reported a 12-month prevalence of 33–86% [9]. Although
the prevalence of LBP and its related risk factors among
nursing staff has been investigated in industrialized countries, there is paucity of data in poor settings, particularly
in Middle East. This cross-sectional study aimed to investigate the prevalence of LBP among female nurses working in major public hospitals in Yemen and to investigate
the potential risk factors associated with LBP among the
nursing staff.

METHODS
It is estimated that over 12 000 nurses and 4000 midwives
work in Yemen in more than 237 public and private hospitals. Most of them are Yemeni citizens, while others come
mainly from India. The study was conducted in the four
major public hospitals in Sana’a city with approximately 1832 nurses. In order to select a representative sample
of female nurses in the study hospitals, we used the payroll lists in all study hospitals as a sampling frame. Nurses
were selected from the payroll list using a simple random
sample with randomly generated numbers by Microsoft
Excel Function, after exclusion of non-Arabic non-English
speakers. Selected nurses were then approached during
their work were invited to participate in the study. Second
and third attempts were made to interview those nurses
who were absent. The number of nurses selected in each
hospital was proportional to the number of nurses working
in that hospital.
Data was collected through face-to-face interview using
a structured, pre-coded questionnaire. The questionnaire was available in Arabic and English versions according to the participant’s language. The questionnaire
comprised data on socio-demographic data, experience
of LBP, and possible risk factors for LBP. Intensity of the
pain was assessed using a 10-point horizontal visual analogue scale (VAS) in which point number one indicates
absence of LBP while point number 10 indicates worst
606
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pain [10,11]. Similarly, horizontal 10-point VAS describing
the stress level during work [12], and work satisfaction [13]
were used. Height and weight of each participating nurse
were measured using a height scale and a weight scale that
was calibrated after every 10 measurements. Weight was
measured after participant has removed heavy clothing
and was recorded to nearest 0.1 kg. The data collection
tool was pilot tested on twenty participants of whom none
was included in the study. One question was removed and
few others were reworded after this pilot testing.
The data was entered and analysed by Statistical Package for
Social Sciences (SPSS) version 18. Body Mass Index (BMI)
was calculated as weight (kg) / height2 (m). The 95% confidence interval (CI) for the estimated prevalence of LBP
was obtained using exact binomial distribution. Unconditional logistic regression was used to calculate crude and
adjusted odds ratios (ORs) and their 95% CIs to investigate
the association between potential risk factors and LBP. Risk
factors were categorized into groups such as socio-demographic and work-related factors. Factors that were significant at 0.2 level of significance in the univariate analysis,
were considered in the multivariate model. In the final
model, only factors significant at 0.05 level of significance
were included. Backward and forward stepwise selection
was used to check the final model and both approaches selected the same factors which identified by manual selection
of variables. Likelihood ratio test was used to identify factors significantly associated with LBP comparing the model
with and without the variable. The study was approved at
The Faculty of Medicine and Health Sciences, Sana’a University and verbal consent was obtained from each participant after adequate explanation of the nature of the study.

RESULTS
Three nurses were absent and could not be approached
and another six refused to participate in the study.
Table 1 shows the socio-demographic characteristics
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Table 1. Socio-demographic characteristics of female nurses
in public hospital, Yemen 2010
Respondents
(N = 687)

Characteristics
Age (years), M (SD)

29.4 (6.6)

Marital status [n (%)]
single

306 (44.5)

married

361 (52.6)

divorced

20 (2.9)

Children* [n (%)]
no children

76 (20.0)

1–3

260 (68.2)

≥4

45 (11.8)

Nationality [n (%)]
Yemeni

332 (48.3)

Indian

346 (50.4)

others

9 (1.3)

Monthly income** [n (%)]
> 10 000

221 (32.2)

> 47 000

214 (31.2)

> 70 000

252 (36.7)

* Applicable only to those who have ever married.
** In Yemeni Rials.
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of the study group. The mean (SD) age was 29.4
(6.6) years and approximately half of the participants
were Indian. The life-time, 12-month, and one-week
prevalence of LBP among female nursing staff in
hospitals in Sana’a city is shown in Table 2. The lifetime prevalence of LBP was 74.5% (95% CI: 71.1–
77.7%) while the 12-month prevalence was 59.8%
(95% CI: 56.0–63.5%). The one-week prevalence
was 36.2% (95% CI: 32.6–39.9%); of those, more than
half had used medication to treat their LBP. Prevalence
of LBP was persistently higher among Yemeni nurses
in comparison to Indian nurses. Out of those with LBP
in the last 12-month, 139 (29.1%) missed at least one
day of their work because of LBP.
Association between socio-demographic factors and LBP
in the last 7 days in the univariate analysis is shown in
Table 3. Associations between LBP in the last 7 days and
both reproductive factors and work-related factors are
shown in Table 4 and Table 5, respectively. Factors that
showed significant association with LBP in the last 7 days
in the univariate analysis were age, nationality, marital
status, number of children, chewing of Qat (the leaves
of the shrub Catha edulis, which are chewed like tobacco

Table 2. Prevalence and severity of low back pain among female nurses in public hospitals, Yemen 2010
Nurses
n (%)

95% CI

Life-time prevalence (N = 687)

512 (74.5)

71.1–77.7

12-month prevalence (N = 687)

411 (59.8)

56.0–63.5

One-week prevalence (N = 687)

249 (36.2)

32.6–39.9

Medication used for LBP in the last 12 months (N = 411)

175 (42.5)

–

Sick leave due to LBP in the last 12 months (N = 411)

114 (27.7)

–

1–3

26 (10.4)

–

4–6

137 (55.0)

–

≥7

86 (34.5)

–

Variable

Severity of pain on analogue scale in the last 7 days (N = 249)

CI – confidence interval.
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for their stimulating effect), BMI, presence of other diseases, irregular menstrual cycle, breast tenderness prior
to menstruation, years at work as a nurse, working on
day shifts, stress level at work and job satisfaction. In the
multivariate analysis, factors that were significantly associated with LBP in the last 7 days were age, nationality,

irregular menstrual cycle and stress level at work (Table 6). Obesity lost its statistical significance in the final
model. Breast tenderness prior to the menses was significantly associated with LBP in the last 7 days but was
dropped due to collinearity with irregular menstrual
cycle.

Table 3. Association between low back pain in the last 7 days and socio-demographic characteristics, personal habits
and Body Mass Index (BMI) in a univariate analysis
Risk factor
Age (years)

OR (95% CI)

p

1.03 (1.01–1.05)

0.010

Nationality

< 0.001

Yemeni

1 (Reference)

Indian

0.46 (0.34–0.63)

Marital status
single

< 0.001
1 (Reference)

married

1.76 (1.27–2.44)

divorced/widowed

3.03 (1.21–7.56)

Children
no children

0.010
1 (Reference)

1–3

1.92 (1.10–3.33)

≥4

3.07 (1.42–6.62)

Monthly income*

0.020

> 10 000

1 (Reference)

> 47 000

0.61 (0.40–0.91)

> 70 000

0.62 (0.43–0.89)

Smoking status
non-smoker

0.220
1 (Reference)

smoker/ex-smoker

1.79 (0.70–4.56)

Chewing qat (yes)

1.76 (1.12–2.79)

0.020

Exercise (yes)

1.08 (0.76–1.52)

0.670

Average sleeping hours

608

0.450

≤5

1 (Reference)

6–8

0.89 (0.52–1.52)

≥9

0.61 (0.27–1.52)
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Table 3. Association between low back pain in the last 7 days and socio-demographic characteristics, personal habits
and Body Mass Index (BMI) in a univariate analysis – cont.
Risk factor
BMI
< 18.5
18.5–24.9
25–29.9
≥ 30

OR (95% CI)

p
0.006

1 (Reference)
0.81 (0.47–1.40)
1.16 (0.64–2.08)
2.46 (1.09–5.54)

* In Yemeni Rials.
OR – odds ratio; CI – confidence interval.

Table 4. Association between low back pain in the last 7 days and presence of other diseases, irregular menstrual cycle
and dysmenorrhea in a univariate analysis
Risk factor
Presence of other disease (yes)

OR (95% CI)

p

1.60 (1.07–2.37)

0.020

Menstrual cycle*
regular

1 (Reference)

irregular

2.02 (1.28–3.19)

0.002

Breast tenderness prior to the period (yes)*

1.68 (1.18–2.41)

0.004

Breast tenderness during the period (yes)*

0.99 (0.64–1.54)

0.979

Currently taking oral contraceptive (yes)

1.36 (0.77–2.41)

0.289

* This applies to those not pregnant or post menopausal.
Abbreviations as in Table 3.

Table 5. Association between low back pain and work-related factors in a univariate analysis
Risk factor

OR (95% CI)

Department

0.060

surgical wards

1 (Reference)

medical wards

0.88 (0.56–1.38)

paediatric wards

0.70 (0.37–1.30)

intensive care units

0.76 (0.44–1.33)

outpatient

1.53 (0.90–2.61)

obstetrics/gynecology

1.71 (0.98–2.96)

emergency

0.75 (0.39–1.46)

Period working as a nurse (years)
<5

p

< 0.001
1 (Reference)

5–< 10

1.12 (0.74–1.71)

≥ 10

2.16 (1.48–3.14)
IJOMEH 2013;26(4)
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Table 5. Association between low back pain and work-related factors in a univariate analysis – cont.
Risk factor
Night shift work (yes)

OR (95% CI)

p

0.60 (0.44–0.83)

0.002

No. patients dealt per day

0.090

< 10

1 (Reference)

10–< 25 patients

1.36 (0.92–2.02)

≥ 25

1.54 (1.04–2.29)
< 0.001

Stress level at work*
<5

1 (Reference)

5– < 7

1.02 (0.63–1.65)

≥7

2.58 (1.66–3.99)
0.020

Job satisfaction level*
<4

1 (Reference)

4–< 6

0.61 (0.40–0.91)

≥6

0.62 (0.43–0.89)

* Self-assessment using Visual Analogue Scale.
Abbreviations as in Table 3.

Table 6. Factors significantly associated with low back pain in the last 7 days in a multivariate analysis
Risk factor

OR (95%CI)

p

1.04

0.004

Yemeni

1 (Reference)

< 0.001

Indian

0.50 (0.35–0.71)

Irregular menstrual cycle (yes)

1.71 (1.05–2.77)

0.031

1 (Reference)

< 0.001

Age (years)
Nationality

Stress level at work*
<5
5–< 7

0.84 (0.50–1.40)

≥7

2.04 (1.28–3.23)

* Self-assessment using Visual Analogue Scale.
Abbreviations as in Table 3.

DISCUSSION
LBP among nursing staff has attracted attention because of
its economic and social burden. We performed an analytical
cross-sectional study to assess the prevalence of LBP among
nursing staff in Sana’a city, and to explore the potential risk
610
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factors associated with LBP. The life-time prevalence of LBP
was 74.5%, which is slightly lower than that reported from
Taiwan (82%) [7] or Australia where 79% of undergraduate
nursing students had LBP [14] in their life time. Our estimate
of 12-month prevalence of LBP is 60%, which is similar to

LOW BACK PAIN AMONG FEMALE NURSES IN YEMEN    

that reported in Thai public hospitals [15] but slightly lower
than that reported among female nurses in Nigeria and Ethiopia [16,17] or Japan [18]. The differences in the estimated
prevalence of LBP between different settings or within the
same setting are common. In Italy, the 12-month prevalence
of LBP among nurses varied widely between 33% and 86%
[9]. Different methodological approaches can be one of the
possible reasons as even small differences in methods can
influence the resulting prevalence [19]. The cultural differences in the willingness to report LBP as a health problem
between different countries. More important are cultural
changes in some settings have led to a greater awareness of
more minor back symptoms and willingness to report them
and thus might be responsible for the increase in the prevalence of LBP over time. In UK, for example, the age and
sex standardized prevalence of minor LBP had increased
from 36.4% to 49.1% over 10-year period, although the age
and sex standardized prevalence of severe LBP (that made
it impossible to put on hosiery) fell by 0.7% [20]. Whether
the apparent increase in the prevalence of LBP over time
reflects a genuine increase in the occurrence of LBP or is
due to the cultural shift in willingness to report LBP or attributable to methodological issues remains the matter of
continuous intense debate [19–21].
We have attempted to investigate the factors associated
with LBP among female nurses in the last 7 days. As in other studies [22,23], age was significant risk factor for LBP in
univariate and multivariate analyses. Another socio-demographic factor that showed striking association with LBP in
the univariate and multivariate analyses was nationality of
the nurse, with Indian nurses being less likely to report LBP
in comparison to other nurses. This further accentuates the
role of cultural background in the willingness to report LBP,
as both Indian and Yemeni nurses share the same working conditions. Exercising was not significantly associated
with LBP in the univariate or multivariate analysis. The
association between LBP and practicing exercise among
nursing staff remained controversial [24–26]. Obesity was

ORIGINAL PAPERS

associated with LBP in the univariate analysis but lost statistical significance in the final model. In Japanese nurses, increasing body weight was associated with a 13-fold increase
in the likelihood of LBP affecting their daily activity [18].
Smoking was not reported to be significant risk factor
for LBP among nursing staff in other settings [22,26,27]. In
our study, only small number of nurses were smokers or exsmokers, which may explain the lack of association between
smoking and LBP.
Reproductive symptoms and menstrual disorders were significantly related to LBP in the univariate and multivariate
analyses. Nurses with irregular menstrual cycle were twice
more likely to have LBP in the last seven days. Similarly,
nurses with breast tenderness prior to their period were
more likely to report LBP. Similar findings have been reported from Japan and they highlighted the role of menstrual
disorders in the development of LBP among Japanese nurses [18]. Nevertheless, cross-sectional studies by their nature
do not indicate the direction of this relationship, and thus
our findings should be interpreted with caution. Studies that
investigated the association between back pain and the use
of oral contraceptive in general population have resulted in
controversial findings [28,29]. Among nursing staff, our findings showed that the current use of oral contraceptive was
not significantly related to LBP in the last 7 days.
Although several work-related factors were associated
with LBP in the univariate analysis, most of them lost statistical significance in the multivariate analysis. Working
in intensive care units or any other particular wards was
not significantly associated with LBP, although previous
studies have reported extremely high prevalence of LBP
among nurses working in intensive care units [30,31].
Night shift work was inversely associated with LBP but this
was due to confounding by nationality as most of Indian
nurses, who were less likely to report LBP, work in night
shifts. Other studies have shown that shift workers are at
a higher risk of LBP [32] particularly those who are obese
or overweight [33]. The only work-related factor that was
IJOMEH 2013;26(4)
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significantly associated with LBP in the multivariate analysis is the stress level at work.
This is similar to other studies, which reported stress
or psychological factors as a major risk factor for LBP
among nursing staff [22,34,35]. Years at work were not
significantly associated with LBP after adjusting for age,
although it has been reported to be a significant risk factor for LBP [36] or pain severity and disability [7] in other
studies. However, it should be made clear; that we collected data only on a limited number of work-related factors,
and thus the association between LBP and other measures
of workload, such as frequency of moving heavy weights,
remained unknown in our setting.
As in other studies, it is likely that nurses who suffer from
severe LBP had abandoned their job, which may have bia
sed the prevalence of LBP downward (healthy worker effect). The other limitation is related to the nature of the
cross-sectional studies that does not detect the chronological order of exposure and outcome and thus when the
association between stress and LBP, for example, is found
it is not clear whether stress has led to LBP or LBP itself
has caused stress.
In summary, we have demonstrated that LBP is common among female nurses in Yemen; 60% had LBP in the
last 12 months and approximately three out of every 10
nurses with LBP had sick leave because of LBP. The role of
menstrual disorders in developing LBP among female nurses seems to be important. Although sharing the same working conditions, Indian nurses were less likely to report LBP,
which highlights the importance of cultural differences in
considering LBP as a health problem that is worth reporting.
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