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INTRODUCTION
Low back pain (LBP) remains a major health problem not 
only in high income countries but in low income countries as 
well, with major cost implications.1 World over, the one year 
prevalence of LBP ranges between 22% and 65% while the 
lifetime prevalence of LBP ranges from 11–84%.2 In Africa, 
the one year prevalence of LBP among adolescents is 33% 
and 50% among adults.3 Van Vuuren et al. found a LBP point 
prevalence rate among South African steel plant workers 
of 35.8% with the lifetime prevalence rate being 63.9%.4 
In South African government hospitals in the Gauteng 
Province, a total number of 5727 LBP cases were seen by 
152 physiotherapists between the 1st of January and the 
30th of August 2006.5  

LBP infl uences the quality of life and causes physi-
cal and psychological distress.4 Its consequences are far 
reaching and lead to a negative economic impact, including 
an increased absence from work and lost productivity.4 
Back pain has been found to place an enormous load on 
healthcare resources in the National Health Service in the 
UK.6 Combined direct and indirect costs associated with 
LBP were more than the estimated costs for lower respira-
tory tract infections, Alzheimer’s disease, stroke, diabetes, 
multiple sclerosis, and epilepsy combined.7

Many factors are thought to have an effect on the preva-
lence of LBP. The effect of gender has produced confl ict-
ing results. Burdorf and Sorock8 reviewed 35 publications 
on work-related disorders and found that gender was not 
associated with the presence of LBP. In contrast, Alcouffe 
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et al.9 reported that symptoms of LBP were more prevalent 
in women (58.2%) than in men (52.7%), although women 
seemed to be less exposed to known occupational risk 
factors. Kwon et al.10 postulated that LBP in women might 
be associated with gynaecological conditions, and that it 
is important to study males and females separately. It was 
also shown that women tended to take longer to return to 
work than men after an episode of acute LBP.11 The reason 
why more women than men suffer from LBP could be due 
to their higher reporting of somatic symptoms, better abil-
ity to recall previous incidences of LBP, poorer perceived 
physical health, increased pain perception and decreased 
inhibition.12 In a South African study the 12 month preva-
lence of LBP among female nurses was 11.5% and among 
male nurses it was 38.9%.13 The higher prevalence of LBP 
among male nurses may have been because males are 
perceived to be stronger and are expected to assist with 
lifting and transferring of heavy patients. This result could 
not be found elsewhere in the literature.

A sedentary lifestyle and insuffi cient physical activity is 
another factor that appears to be associated with the pres-
ence of LBP. People who exercised three to four times per 
week as well as those who exercised fi ve to six times per 
week, had a lower chance of developing LBP than those 
who exercised one to two times per week and those who 
did not exercise at all.10 Strengthening and mobilisation 
exercises of the back are believed to protect the back by 
increasing blood supply to the spine muscles and joints, and 
intervertebral discs. This minimises injury and enhances 
repair. Exercises are also believed to alter the perception 
of pain by encouraging a positive frame of mind.14

 A relationship was found between psychological stress 
in the workplace and LBP.15,16 Unexpected events, depen-
dence on others, negative perceptions of support, low job 
satisfaction, time pressure and deadlines were identifi ed 
as work-related stressors in a South African study.17 On 
the other hand, taking unscheduled breaks was found to 
be preventative in the development of LBP.  Psychosocial 
factors may cause increased muscle tension which may in 
turn lead to altered spinal loading. As a result of the latter, 
nutrition of the intervertebral discs, nerve roots and other 
spinal tissues are affected.18,19 It was postulated that raised 
plasma cortisol levels may leave muscles vulnerable to injury 
due to mechanical loads and hence increased susceptibil-
ity to LBP.20 It is also believed that pain tolerance may be 
decreased due to stress among people living in poor psy-
chosocial environments, and those affected may be inclined 

to take more sick leave due to LBP.21,22

Returning patients to optimal function after a LBP 
episode can be done by incorporating important changes 
into their lifestyle.23 These include goal setting, activity 
pacing, exercise, ergonomics, education about the det-
rimental effects of rest and general deconditioning, and 
stress management.23  Lifestyle changes are important 
and patients should be encouraged to participate actively in 
taking control of their pain in order to reduce disability and 
psychological distress, improve general health, improve 
coping mechanisms, and return to work and activities of 
daily living. In short, patients should be equipped with the 
ability to manage their own pain in everyday situations.24 
These changes can be accentuated once the role-playing 
lifestyle factors are determined.

A number of studies on the prevalence and determinants 
of LBP have been done in high income countries but little 
has been done in low income countries.25 A few studies 
have been conducted on the incidence of LBP the South 

African nursing sector.13,26 No studies on the association 
of LBP and demographic, lifestyle and co-morbid factors on 
a population of South African district hospital employees, 
including health and support staff, were found. Given the 
signifi cance of LBP as a health problem in the workplace, 
it is important to search for a possible LBP high-risk popu-
lation. In this regard, certain demographic, lifestyle and 
co-morbid factors may be the key factors for spotting such 
a target group.25 If this is so, LBP prevention programmes 
could then be incorporated into occupational health ser-
vices for these high-risk employees. In view of the lack of 
such studies, it was decided to mount such an investigation 
in the health services in South Africa. Therefore, the aim 
of this study was to determine the point prevalence for 
LBP and the factors associated with its presence amongst 
staff employed at a district hospital in Tshwane in Gauteng, 
South Africa.

METHOD
This cross-sectional study, conducted in 2007, used a 
self-administered questionnaire. All health care and sup-
port staff employed at a district hospital in Gauteng, South 
Africa were approached to participate. Only permanently 
employed staff were included in order to minimise the 
infl uence of activities performed when involved in other 
employment as well. Staff members who were not willing to 
participate in the study, students and casual workers were 
excluded. The total number of participants was 354, which 
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was 77.80% of the total number of permanently employed 
hospital employees. Reasons for non-participation included 
not being available as a result of leave, absence from work 
and refusal to participate.

The development of the self-administered questionnaire 
was based upon known risk indicators for LBP as described 
by Kwon et al.10 The questionnaire contained questions 
under the following topics: demographics,  recreation, 
occupation, perceived stress experienced at work, general 
health and the presence of LBP.  To establish the presence 
of stress experienced at work, participants had to answer 
the following question: “In your personal opinion, do you 
experience stress at work?”  Information on the presence 
of LBP was gathered by asking participants whether they 
were experiencing LBP at the time of the study. This section 
also sought information on how the pain was managed. 
A “mannequin” with a shaded area between T12 and 
above the gluteal fold was used in order to help defi ne 
LBP visually.27

 The questionnaire was validated for its content by 
having it scrutinised by “physiotherapy experts” in the 
fi eld of back care and management and being based 
on literature.  The repeatability of the questionnaire was 
established using the test re-test method for intra-rater 
reliability. The English questionnaire was translated into 
Tswana by three trans lators, and back translated into 

English again by two other translators.
Ethical clearance was granted by the University of 

the Witwatersrand Human Research Ethics Committee 
(Number M070359). Permission to conduct this study was 
obtained from the Hospital Superintendent. Participants 
were asked to voluntarily sign the consent form and were 
told that refusal to take part in the study would not prejudice 
them in any way. 

The Stata Release 8.0 statistical software was used in 
the analysis of the data. Categorical variables were sum-
marised using frequencies, percentages and cross-tabula-
tions. Means and standard deviations were determined for 
the following demographic factors: height, weight and body 
mass index (BMI) (continuous variables). Fisher’s exact 
test was used for comparison between LBP categories 
with respect to categorical variables and tests for trends in 
odds ratios employed Pearson’s chi-square test. Univariate 
analysis (independently) and odds ratios for potential risk 
factors for LBP were determined and tested for trend, i.e. 
if prevalence of LBP increased with an increase in severity 
of risk (exposure). 

RESULTS
The point prevalence of LBP among the 354 participants 
in this study was 47.46% (n=168). Nursing staff comprised 
37.57% (n=133) of the participants (Table 1) and 58.65% 
(n=78) of nurses suffered from LBP. Frequency distributions 
for the factors in relation to the presence of LBP are provided 
in Tables 2 and 3.    

Only gender, participation in group exercise and stress 
perceived at work all the time were found to be statistically 
signifi cantly associated with LBP (Table 4). More women 
than men suffered from LBP in this study and females 
were at greater risk of developing LBP than men (OR 1.67 
CI 1.04 ; 2.69).

Participation in group exercises or team sport was 
found to reduce the chances of developing LBP (OR 1.66: 
CI 1.02 ; 2.70). It was interesting that of those who did 
group exercises, only 38.30% (n=36) had LBP and this 
was the lowest proportion of participants who had LBP for 
all the exercise categories. It should be noted however, 
that 84.04% (n=79) and 56.38% (n=53) of those that par-
ticipated in group exercise or team sport also engaged in 
walking and running respectively. The association between 
frequency of physical activity and LBP was not statistically 
signifi cant.

The study established that 40 (65.57%) of the 61 
participants who experienced stress at work all the time, 
had LBP.  The risk to develop LBP for this group was 
also elevated (OR 3.47: CI 1.46 ; 8.23) and a positive 
association which was statistically signifi cant (p=0.001) 
was found between stress at work and the presence of 
LBP in this study.

Co-morbidities and time spent sitting, standing and 
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Occupations Males n (%) Females n (%) Total n (%)

Administrative staff 15 (4.24) 41 (11.58) 56 (15.82)
Nursing staff 5 (1.41) 128 (36.16) 133 (37.57)
Allied health practitioners 0 (0.00) 11 (3.11) 11 (3.11)
Medical practitioners 10 (2.82) 18 (5.08) 28 (7.91) 
Drivers 3 (0.85)  1 (0.28) 4 (1.13)
Porters 10 (2.82) 5 (1.41) 15 (4.24)
Security offi cers 12 (3.39) 2 (0.56) 14 (3.95)
Cleaners 7 (1.98) 9 (2.54) 16 (4.52)
General assistants 16 (4.52) 36 (10.17) 52 (14.69)
Maintenance 21 (5.93) 4 (1.13) 25 (7.06)
Total n (%) 99 (27.97) 255 (72.03) 354 (100.00)

Table 1. Distribution of occupations in the study population (N=354)
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 which may in turn lead to altered spinal loading.”

“Psychosocial factors may cause increased muscle tension 

Factor LBP n (%)                                   No LBP n (%) Total n (%)

Age
Younger than 25 25 (7.06) 37 (10.45) 62 (17.51)
26 to 40 107 (30.23) 109 (30.79) 216 (61.02)
41 to 60 33 (9.32) 36 (10.17) 69 (19.49)
Older than 60 3 (0.85) 4 (1.13) 7 (1.98)
Total n (%) 168 (47.46) 186 (52.54) 354 (100.00)
Gender
Male 38 (10.73) 61 (17.23) 99 (27.97)
Female 130 (36.72) 125 (35.31) 255 (72.03)
Total 168 (47.46) 186 (52.54) 354 (100.00)
Body mass index (BMI)
< 19  7 (1.98) 4 (1.13) 11 (3.12)
19 to 27,4  76 (21.47) 106 (29.94) 182 (51.41)
27,5 to 40  74 (20.90) 68 (19.21) 142 (40.11)
> 40  11 (3.12) 8 (2.26) 19 (5.37)
Total n (%) 168 (47.46) 186 (52.54) 354 (100.00)
Heavy physical duty (lifting)
No 20 (5.65) 36 (10.17) 56 (15.82)
Yes 148 (41.81) 150 (42.37) 298 (84.18)
Total n (%) 168 (47.46) 186 (52.54) 354 (100.00)
Perceived stress at work
Never 15 (4.24) 28 (7.91) 43 (12.15)
Sometimes 89 (25.14) 113 (31.92) 202 (57.06)
Often  24 (6.78) 24 (6.78) 48 (13.56)
All the time  40 (11.30) 21 (5.93) 61 (17.23)
Total 168 (47.46) 186 (53.54) 354 (100.00)

Table 2. Age, gender, body mass index, heavy physical duty and perceived stress at work in 
relation to low back pain (N=354)

Type of exercise LBP  n (%)                                      No LBP  n (%) Total   n (%)

Walking 133 (37.57) 147 (41.53) 280 (79.10)
Running 40 (11.30) 58 (16.38) 98 (27.68)
Group exercise/sport 36 (10.17) 58 (16.38) 94 (26.55)
Other exercise 31 (8.76) 31 (8.76) 62 (17.52)
No exercise 40 (11.30) 33 (9.32) 73 (20.62)

(not mutually exclusive)

Table 3. Low back pain in participants engaging in different types of physical activity (N=354)
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Age <25 25 (14.88) 1.00  0.52
 26–40 107 (63.69) 1.45 (0.82 ; 2.58) 
 41–60 33 (19.64) 1.36 (0.66 ; 2.73) 
 >60 3 (1.79) 1.11 (0.23 ; 5.46) 
 Total n (%) 168 (100.00)   
Gender Male 38 (22.62) 1.00  0.03
 Female 130 (77.38) 1.67 (1.04 ; 2.69) 
 Total n (%) 168 (100.00)   
Body mass index (BMI) <19 7 (4.17) 2.44 (0.68 ; 8.71) 0.04
 19–27,4 76 (45.24) 1.00  
 27,5–39 74 (44.05) 1.52 (0.97 ; 2.37) 
 ≥40 11 (6.55) 1.92 (0.73 ; 5.03) 
 Total n (%) 168 (100.00)   
Walking Yes 133 (79.17) 1.00  0.98
 No 35 (20.83) 0.99 (0.59 ; 1.66) 
 Total n (%) 168 (100.00)   
Running Yes 40 (23.81) 1.00  0.12
 No 128 (76.19) 1.45 (0.90 ; 2.33) 
 Total n (%) 168 (100.00)   
Group exercise Yes 36 (21.43) 1.00  0.04
 No 132 (78.57) 1.66 (1.02 ; 2.70) 
 Total n (%) 168 (100.00)   
Other exercise Yes 31 (18.45) 1.00  0.66
 No 137 (81.55) 0.88 (0.51 ; 1.53) 
 Total n (%) 168 (100.00)   
No exercise Yes 40 (23.81) 1.00  0.16
 No 128 (76.19) 0.69 (0.41 ; 1.16) 
 Total n (%) 168 (100.00)   
Daily time spent sitting 0–1 93 (56.36) 1.00  0.55
at work (hours) 2–4 43 (25.60) 0.90 (0.55 ; 1.48) 
 5–6 17 (10.12) 1.19 (0.57 ; 2.49) 
 >6 15 (8.93) 1.29 (0.58 ; 2.86) 
 Total n (%) 168 (100.00)   
Daily time spent standing 0–1 15 (8.93) 1.00  0.26
at work (hours) 2–4 35 (20.83) 0.97 (0.44 ; 2.17) 
 5–6 43 (25.60) 1.30 (0.59 ; 2.89) 
 >6 75 (44.64) 1.39 (0.66 ; 2.94) 
 Total n (%) 168 (100.00)   
Daily time spent walking 0–1 28 (16.67) 1.00  0.04
at work (hours) 2–4 40 (23.81) 1.18 (0.63 ; 2.22) 
 5–6 42 (25.00) 1.61 (0.84 ; 3.09) 
 >6 58 (34.52) 1.72 (0.93 ; 3.19) 
 Total n (%) 168 (100.00)   
Heavy physical duty (lifting) No 20 (11.90) 1.00  0.06
 Yes 148 (88.10) 1.78 (0.98 ; 3.22) 
 Total n (%) 168 (100.00)   
Stress perceived at work Never 15 (8.93) 1.00  0.001
 Sometimes 89 (52.98) 1.47 (0.74 ; 2.93) 
 Often 24 (14.29) 1.87 (0,79 ; 4.41) 
 All the time 40 (23.81) 3.47 (1.46 ; 8.23) 
 Total n (%) 168 (100.00)   
Diabetes No 167 (99.40) 1.00 (0.02 ; 1.53) 0.08
 Yes 1 (10.60) 1.18  
 Total n (%) 168 (100.00)  
Hypertension No 156 (92.86) 1.00 (0.57 ; 3.22) 0.49
 Yes 12 (7.14) 1.35  
 Total n (%) 168 (100.00)   
Arthritis No 157 (93.45) 1.00 (0.76 ; 5.84) 0.15
 Yes 11 (6.55) 2.10  
 Total n (%) 168 (100.00)   
Other conditions No 137 (81.55) 1.00 (1.13 ; 3.96) 0.02
 Yes 31 (18.45) 2.11  
 Total n (%) 168 (100.00)

Table 4. The relationship between the presence of low back pain and other factors (n=168)

Factor Category LBP n (%) Odds ratio 
(OR)

(95% Confi dence 
interval)

p-value
Test for trend



MAY/JUNE 2009OCCUPATIONAL HEALTH SOUTHERN AFRICA     WWW.OCCHEALTH.CO.ZA      29

walking at work were not statistically signifi cant in the associa-
tion with LBP (Tables 5 and 6).

DISCUSSION
The participation rate in this study was 77.80% of the total number 
of permanently employed health and support staff. As a result of this 
high response rate, the introduction of bias is unlikely.

The LBP point prevalence rate of 47.46% found in this study is 
higher than the LBP point prevalence rate of 35.8% reported by Van 
Vuuren et al.4 in another South African study. However, the popula-
tion in that study was drawn from the semi-automated steel industry4 
and it is possible that working in this industry is less physically and 
emotionally demanding when compared to the tasks in a hospital 
setting.  Naidoo et al., in another South African study on nurses, 
identifi ed a similar prevalence to this study of 44.33%.26 The incidence 
of LBP found in Uebel et al.’s13 study was low (13.1%) compared 
with the fi nding for our study. This may have been because it only 
included nursing staff with a clinical diagnosis of mechanical LBP, 
whereas our study selected participants based on a self report of 
LBP. Since it was a prevalence study, it would also have excluded 
nurses who already had LBP at the start of the study and who did 
not seek medical attention at the staff clinic and injury-on-duty unit 
of the hospital. Finally, it did not investigate the psychosocial aspects 
such as perceptions of work stress, so the work environment may 
have been different. 

High LBP point prevalence rates, as found in this study, may 
negatively impact on human resources and associated productivity 
at work.4 This issue is also germane when looking at the essential 
human resources required in a hospital setting. The associated 
decrease in productivity as a result of a high prevalence of LBP may 
have detrimental consequences on direct and in-direct patient care 
in a district hospital.  

The high prevalence of LBP among women found in this study is 
a fi nding supported by Burdorf and Sorock.8  Possible explanations 
are the infl uence of gynaecological conditions,10 domestic activities9 
and the higher reporting of symptoms by women.12 Occupational 
adaptation in the form of ergonomics and kinetic handling in the 
hospital environment is of even more importance when one consid-
ers that female employees who suffer from LBP, tend to experience 
more severe symptoms8 and take longer to return to work after an 

Co-morbid factors LBP n (%) No LBP n (%) Total  n (%)

Diabetes  1 (1.05) 6 (6.32) 7 (7.37)
Hypertension 12 (12.63) 10 (10.53) 22 (23.16)
Arthritis 11 (11.58) 6 (6.35) 17 (17.89)
Other conditions 31 (32.63) 18 (19.95) 49 (51.58)

(not mutually exclusive)

Table 5. The distribution of co-morbidities in the study population (n=95)

Hours                                        Sitting n (% of N)                    Standing n (% of N)                             Walking n (% of N) 
 LBP No LBP LBP No LBP LBP No LBP
0–1 93 (26.27) 104 (29.38) 15 (4.24) 20 (5.65) 28 (7.91) 43 (12.15)
2–4 43 (12.15) 53 (14.97) 35 (9.89) 48 (13.56) 40 (11.30) 52 (14.69)
5–6 17 (4.80) 16 (4.52) 43 (12.15) 44 (12.43) 42 (11.86) 40 (11.30)
>6 15 (4.24) 13 (3.67) 75 (21.19) 74 (20.90) 58 (16.38) 51 (14.41)
Total n (% of N) 168 (47.46) 186 (52.54) 168 (47.46) 186 (52.54) 168 (47.46) 186 (52.54)

Table 6. Hours spent sitting, standing and walking by participants with and without low back pain (N=354)

acute episode.28 The vast majority of nursing staff were female 
(96.24%) and LBP in this occupational group was also much higher 
(58.65%) than the general point prevalence of LBP found in this 
study. Nursing staff are commonly seen as vulnerable to LBP given 
then the nature of their work.29 Heavy physical duty, including lifting, 
stooping over patients and transferring patients, is part of the nurs-
ing staff’s occupational activities hence the importance of proper 
kinetic handling and ergonomics cannot be overemphasised.30,31 
In contrast to the fi ndings in this study, Uebel et al.13 found that far 
less female (11.5%) than male nurses (38.9%) suffered from LBP.  
However, this study examined all categories of staff, and only fi ve 
male nurses participated. 

Most of the participants who took part in group exercises also took 
part in other activities like walking and running.  Due to the physical 
as well as psychologically benefi cial effects of physical activity on the 
lower back,14,32 it should be included in LBP prevention programmes. 
The reason for the low percentage of LBP sufferers among those who 
did group exercises (38.30%) may be that group exercises are more 
motivating and encourage participation, and this in turn may ensure 
better compliance with exercise in LBP prevention programmes.  

In this study perceived stress at work was not assessed by using 
a standardised outcome measure but by self-reporting on a four-point 
scale. This method was found reliable by Warming et al.33 Hartvigsen 
et al.34 also identifi ed a similarly signifi cant effect of work stress on LBP 
as found in this study. The lack of control over time as well as lack of 
control over stressful events is a major source of stress experienced in 
the hospital environment.35 Stress causes raised blood cortisol levels 
which has an infl uence on muscle function and in this way leaves the 
body vulnerable to injury.  Although stress management strategies may 
be defi cient, one can easily be taught how to appropriately cope with 
stress. Stressful situations may also happen outside the workplace 
and may infl uence the stress experienced at work and in general. 
What could not be derived from this study is whether it was stress 
that was experienced at work which increased LBP, or if increased 
stress was experienced as a result of LBP. Kwon et al.10 argued that 
mental symptoms such as depression occurred with chronic diseases. 
For this reason they doubted that mental stress is a cause of LBP, but 
may be a result of chronic suffering from LBP.

The study had some limitations. An in-depth exploration of 
household chores and leisure activities were not included in the 
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LESSONS LEARNED
• Female staff were at increased risk for LBP.
• Structured LBP prevention programmes for hospital employees 

should be put in place. 
• Special occupational adaptation is needed for females.
• Physical activity especially group exercise should be 

encouraged.
• Stress management and relaxation should be part of LBP 

treatment programmes.

questionnaire and may have infl uenced the presence of LBP. 
Self-reporting of health and the presence of LBP may infl uence 
the accuracy of information given by participants. A standardised 
outcome measure to clinically confi rm LBP was not used. This study 
does not distinguish between recreational and occupational LBP, nor 
does it distinguish between accidental and overuse injuries. Health 
and LBP could have been underreported by staff for fear of negative 
repercussions from the employer with regards to job promotion and 
being prejudiced against.

CONCLUSION AND RECOMMENDATIONS
The point prevalence of LBP at 47.46% was high. Among the 
demographic factors, only female gender was associated with the 
presence of LBP.  Among the lifestyle factors, participation in physical 
activity especially group exercises was a protective factor against 
LBP while perceived stress at work all the time was associated with 
the presence of LBP.  

Clinical recommendations are that special adaptation of the 
occupational environment with regards to goal setting, activity pacing, 
ergonomics and stress management should be considered for 
females in order to curtail the development of lower back problems 
as females are at a greater risk of developing LBP. Physical activity 
especially in the form of group exercises should be encouraged in the 
prevention and long term management of LBP.  Stress management 
strategies and relaxation techniques should be included into LBP 
prevention and management programmes.  Future research should 
include household activities and other recreational activities when 
studying the infl uence of physical load on the lower back.

severity and occupational consequences. Occup Environ Med. 1999 
Oct;56(10):696-701.
10.  Kwon MA, Shim WS, Kim MH, Gwak MS, Hahm TS, Kim GS, et al. 
A correlation between LBP and associated factors: a study involving 772 
patients who had undergone general physical examination. J Korean Med 
Sci. 2006 Dec;21(6):1086-91.
11. Steenstra IA, Verbeek JH, Heymans MW, Bongers PM. Prognostic 
factors for duration of sick leave in patients sick listed with acute low back 
pain: a systematic review of the literature. Occup Environ Med. 2005 
Dec;62(12):851-60.
12. Barsky AJ, Peekna HM, Borus JF. Somatic symptom reporting in women 
and men. J Gen Intern Med. 2001 Apr;16(4):266-75.
13. Uebel KE, Rae W, Joubert G, Hiemstra L. Reported low back pain 
amongst nurses at a district hospital: incidence, profi le and risk factors. 
Occupational Health Southern Africa. 2009 March/April;15(2):8-15.
14. Burton AK, Balague F, Cardon G, Eriksen HR, Henrotin Y, Lahad A, et al. 
COST B13 Working Group on European Guidelines for Prevention in Low 
Back Pain. How to prevent low back pain. Best Pract Res Clin Rheumatol. 
2005 Aug;19(4):541-55.
15. Chen WQ, Yu I, Wong TW. Impact of occupational stress and other 
psychosocial factors on musculoskeletal pain among Chinese offshore oil 
installation workers. Occup Environ Med. 2005 Apr;62(4):251-6.
16. Linton SJ. Occupational psychological factors increase the risk for back 
pain: A systematic review. J Occup Rehabil. 2001 March;11(1):53-66.
17. Van Vuuren B, Zinzen E, Van Heerden HJ, Becker PJ, Meeusen R. Work 
and family support systems and the prevalence of lower back problems in a 
South African steel industry, J Occup Rehabil. 2007 Sept;17(3):409-21.
18. Bongers PM, De Winter CR, Kompier MA, Hildebrandt VH. Psychosocial 
factors at work and musculoskeletal disease. Scand J Work Environ Health. 
1993 Oct;19(5):197-312.
19. Bergenudd H, Johnell O. Somatic versus nonsomatic shoulder and back 
pain experience in middle age in relation to body build, physical fi tness, 
bone mineral content, gamma-glutamyltransferase, occupational workload, 
and psychosocial factors. Spine. 1991 Sept;16(9):1051-5.
20. Theorell T, Nordemar R, Michelsen H. Pain thresholds during stan-
dardized psychological stress in relation to perceived psychosocial work 
situation. J Psychosom Res. 1993 Apr;37(3):299-305.
21. Nachemson AL. Newest knowledge of low back pain. A critical look. 
Clin Orthop Rel Res. 1992 Jun;(279):8-20.
22. Burton AK, Erg E. Back injury and work loss. Biomechanical and psy-
chosocial infl uences. Spine. 1997 Nov 1;22(21):2575-80.
23. Frost H, Lamb SE, Shackleton CH. A functional restoration programme 
for chronic low back pain: A prospective outcome study. Physiotherapy. 
2000 June;86(6):285-93.
24. McKenzie RA. The cervical and thoracic spine. Mechanical diagnosis 
and therapy. Spinal Publications: New York; 1990.
25.  Hestbaek L, Leboeuf-Yde C, Kyvik KO.  Are lifestyle-factors in adoles-
cence predictors for adult low back pain? A cross-sectional and prospective 
study of young twins. BMC Musculoskelet Disord. 2006 Mar;15(7):27-34.
26. Naidoo R, Coopoo Y. The health and fi tness profi les of nurses in 
KwaZulu-Natal. Curationis. 2007 June;30(2):66-73.
27. Eriksen W, Natvig B, Bruusgaard D. Smoking, heavy physical work 
and low back pain: a four-year prospective study. Occup Med (Lond). 1999 
Apr;49 (3):155-60.
28. Mogren I. Perceived health, sick leave, psychosocial situation, and 
sexual life in women with low-back pain and pelvic pain during pregnancy. 
Acta Obstet Gynecol Scand. 2006;85(6):647-56. 
29.  Violante FS, Fiori M, Fiorentini C, Risi A, Garagnani G, Bonfi glioli R, et 
al. Associations of psychosocial and individual factors with three different 
categories of back disorder among nursing staff. J Occup Health. 2004 
Mar;46(2):100-8. 
30.  Sun J, He Z and Wang S. Prevalence and risk factors of occupational 
low back pain in IC U nurses. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing 
Za Zh. 2007 Aug;25(8):453-55.
31. Engels JA, van der Gulden JWJ, Senden TF, Van’t Hog B. Work related 
risk factors for musculoskeletal complaints in the nursing profession: results 
of a questionnaire survey. Occup Environ Med. 1996 Sept;53(9):636-41.
32. Tveito TH, Hysing M, Eriksen HR. Low back pain interventions at 
the workplace: A systematic literature review. Occup Med (Lond). 2004 
Jan;54(1):3-13.
33. Warming S, Precht DH, Suadicani P, Ebbohoj NE. Musculoskeletal 
complaints among nurses related to patient handling tasks and psychoso-
cial factors – based on logbook registrations. Appl Ergon. 2009 Jul;40(4): 
569-76. Epub 2007 Sept 11.
34.  Hartvigsen J, Lings S, Leboeuf-Yde C, Bakketeig L.  Psychosocial 
factors at work in relation to low back pain and consequences of low back 
pain; a systematic, critical review of prospective cohort studies.  J Occup 
Environ Med. 2004 Jan;61(1):e2.
35. Elfering A, Grebner S, Semmer NK, Gerber H. Time control, cat-
echolamines and back pain among young nurses. Scand J Work Environ 
Health. 2002 Dec;28(6):386-93.


