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Objective: To investigate associations of various biopsychosocial factors with bodily pain, physical func
tioning, and ability to work in low back pain.
Design: Cross-sectional study.
Subjects: A total of 219 female healthcare workers
with recurrent non-specific low back pain.
Methods: Associations between several physical and
psychosocial factors and: (i) bodily pain, (ii) physical
functioning and (iii) ability to work were studied.
Variables with statistically significant associations
(p < 0.05) in bivariate analysis were set within a generalized linear model to analyse their relationship
with each dependent variable.
Results: In generalized linear model analysis, perceived work-induced lumbar exertion (p < 0.001),
multi-site pain (p < 0.001) and work-related fear
avoidance beliefs (FAB-W) (p = 0.02) best explained
bodily pain. Multi-site pain (p < 0.001), lumbar exertion (p = 0.005), FAB-W (p = 0.01) and physical performance in figure-of-eight running (p = 0.01) and
modified push-ups (p = 0.05) best explained physical
functioning; FAB-W (p < 0.001), lumbar exertion
(p = 0.003), depression (p = 0.01) and recovery after
work (p = 0.03) best explained work ability. In bivariate analysis lumbar exertion was associated with
poor physical performance.
Conclusion: FAB-W and work-induced lumbar exertion were associated with levels of pain, physical
functioning and ability to work. Poor physical performance capacity was associated with work-induced
lumbar exertion. Interventions that aim to reduce
fear-avoidance and increase fitness capacity might
be beneficial.
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L

ow back pain (LBP) is a bio-psychosocial, multidimensional, complex and costly problem, and
is a leading cause of years lived with disability (1). In
the majority of people with LBP (85–90%) the pain
is classified as non-specific low back pain (NSLBP).

Most people recover after an acute pain episode, but in
50–70% the pain recurs within the following year, and
in 10% it becomes chronic (2). LBP is often a long-term
or recurrent condition wherein individuals experience
repeated episodes of pain that are not independent of
each other (3), and the majority of people with LBP
experience back pain off and on over an extended span
of time (4, 5).
The prevalence of LBP varies among occupational
groups. Workers in physically demanding jobs are
known to have increased risk (6). Among healthcare
workers, the 1-year prevalence of LBP is 45–77% (7),
which is high in comparison with other occupations.
Nursing duties include large amounts of heavy physical work and psychosocial stress, which are known
to be risk factors for LBP (8). Among newly qualified
female healthcare workers, those with a high physical
workload had high risk (78%) of developing LBP (9).
Nurses who are engaged in patient-handling also have
high risk of chronic LBP (10).
Risk factors for chronic disability from LBP are
more closely related to psychosocial factors than to
spine condition itself (11). Fear-avoidance beliefs
(FABs), job satisfaction, and anxiety are known to be
associated with chronicity (12). The concept of FAB
refers to the fear-induced avoidance of activities or
movements that are expected to be painful. Among
healthcare workers with previous LBP, FABs have
been shown to be a major risk factor for new episodes
of LBP (8).
On the other hand, there is also increasing evidence
that low performance levels for several components
of physical fitness are risk factors for LBP (13, 14),
although scientific evidence about those associations is
still partly conflicting with respect to revealing whether
physical inactivity and deconditioning cause LBP or,
alternatively, LBP leads to decreased physical activity
and deconditioning (15). Women with LBP have lower
levels of aerobic fitness than healthy women (16). Even
self-reported low rating of physical capacity is a strong
predictor for future LBP in female healthcare workers
(17). Imbalance between physically demanding nursing duties and physical capacity, i.e. demonstrating
relatively low strength, aerobic fitness and balance,
increases the risk of LBP (17).
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Preventing new episodes of LBP is considered to be
important for the prevention of persistent pain. Thus,
it is essential to understand links between several biological and psychosocial risk factors influencing the
early stages of LBP, before chronicity, especially in a
population performing physically demanding work.
The aim of this cross-sectional study was to investigate associations between several bio-psychosocial
factors and: (i) bodily pain, (ii) physical functioning,
and (iii) perceived ability to work in a sample of female
healthcare workers with recurrent NSLBP. Furthermore, we examined the relationship between physical
fitness and work-induced lumbar exertion among the
study population.
MATERIALS AND METHODS
Study design and participants

(19). More precise information on recruitment is available in
the protocol article on the NURSE RCT (19). Fig. 1 summarizes
the recruitment process.
Study procedures and measurements
The measurements were conducted at the UKK Institute for
Health Promotion Research, in Tampere. Informed consent was
obtained in writing from all participants on the first visit. Specially educated personnel with a long work history conducted all
measurements. Health screening was performed before fitness
testing, in accordance with the safety model of the Healthrelated Fitness Test Battery for Middle-aged Adults (20). The
measurement battery, measured in a single 2-h session, consisted
of questionnaires, assessment of physical fitness test results, and
guidance in using the accelerometer for objectively measuring
physical activity/sedentary time over one week.
Dependent variables
1. Bodily pain interfering with normal work during the preceding 4 weeks was assessed by a sum score from 2 questions
in the validated Finnish version (21) of the RAND-36 Health
Survey (22), which measures quality of life in 8 distinct
domains. For the bodily pain –domain, there is 1 rating on
5point-scale (intensity of bodily pain) and 1 6-point-scale rating (pain interfering with normal work). Respondent-reported
scores were converted into scores ranging from 0 (very severe
pain and extreme difficulties) to 100 (no pain and no difficulties) in accordance with the conversion equation presented
by Ware & Sherbourne (23). The briefer expression “bodily
pain” is used in this article to describe this measurement.

This cross-sectional study was part of a randomized controlled
trial (the NURSE RCT, clinical trial registration NCT01465698)
aimed at reducing pain, movement-control impairment, and
fear-avoidance beliefs in working female healthcare personnel
with recurrent NSLBP. The study was approved by the Ethics
Committee of Pirkanmaa Hospital District, Finland (ETL code
R08157).
The target population was female healthcare personnel engaged in lifting and transferring patients and other tasks that are
demanding for the lower back. To be eligible for the NURSE
RCT, individuals had to meet the following criteria: (i) being
2. Current limitations in physical functioning (sum score from
a woman aged 30–55 years who (ii) had worked in her current
10 questions from the Finnish version of the RAND-36
job for at least 12 months, and (iii) experienced LBP of intensurvey) (21). The item consists of 10 ratings (for vigorous
sity 2 or above within the preceding 4 weeks, measured on the
activity, such as strenuous sport; moderate intensity activity,
numeric rating scale (NRS; 0–10) (18). The exclusion criteria
such as vacuuming or bowling; lifting and carrying groceries;
for the study were: (i) a serious earlier back injury (fracture,
climbing several flights of stairs; climbing 1 flight of stairs;
surgery, or disc protrusion), (ii) chronic LBP as diagnosed by
bending, kneeling or stooping; walking approximately 2 km;
a physician or self-reporting of continuous LBP over the past
walking approximately 500 m; walking 1 block; and bathing
7 months or longer, (iii) a serious other disease or symptoms
or dressing) on a 3-point scale (limited a lot, limited a little,
limiting participation in moderate-intensity neuromuscular exnot limited at all). The respondent-reported scores were conercise, (iv) engaging in neuromuscular-type exercise more than
verted into scores ranging from 0=limited a lot to 100 = not
once a week, and (v) pregnancy or recent delivery (< 12 months).
limited at all (23).
The NURSE- RCT was conducted in the form of 3 identical,
3.
Work ability index (WAI), short form (24). Sum score from
consecutive sub-studies. The participants were workers in ge4 questions, 3–27 scale (from 3 = poor to 27 = the best posriatric wards and old people’s homes (in the first sub-study in
sible), cover current work ability (0–10; where 0 = unable to
2011, n = 56), in community hospital wards, public healthcare
work and 10 = the best possible), work ability in relation to
units, and home service (in the second sub-study in 2012;
physical work demands (1–5; 1 = very poor, 5 = very good),
n = 80) and in university-hospital wards (in the third sub-study
and in relation to mental work demands (1–5; 1 = very poor,
in 2013; n = 83) in the city of Tampere, Finland. Data-sets from
the baseline measurements in
these sub-studies were combined and analysed in the study
Pain <2 in NRS (1-10) n=66
reported here. The total sample
Assessed for eligibility
consisted of 219 healthcare
Chronic LBP n=52
439
workers. Information about the
Not meeting the
Not nursing personnel n=24
NURSE RCT was disseminated
194 inclusion criteria
through information sessions
Serious former back injury n=10
Invited to baseline 245
for head nurses and other permeasurements
Other disease n=11
sonnel, hand-outs, posters, and
Refused to participate
26
intranet posts. The sample size
Not 30-55 years n=7
Baseline
(at least 160 subjects) was esti219
measurements
Other reasons n=24
mated for the primary outcome
Fig. 1. Recruitment process for the NURSE RCT.
of pain intensity in the RCT
www.medicaljournals.se/jrm
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5 = very good), and personal prognosis for work ability in 2
years’ time (1 = hardly able to work, 4 = ”not sure”, 7 = almost
certain work ability).
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Independent variables
1. Performance tests for physical fitness.
• Aerobic fitness assessed by a 6-min-walk test (6MWT), for
maximal walking distance (metres) in 6 min (25).
• Muscular strength assessed by: (i) modified push-ups (26),
number of repetitions in 40 s (indicating upper-body muscular strength and trunk stabilization); (ii) muscle strength
in the lower limbs as assessed by 1-leg squats (26), number
of repetitions, with progressively increasing external load
(10% of body weight after each performance); and (iii)
power of the lower limbs, assessed by vertical jump, in cm
(26) (measured finger mark distance between standing and
the peak of the jump).
• Agility, as assessed by running of a figure-of-eight, running
time in s (27).
• Flexibility (trunk side-bending, judged in distance between
finger marks in lateral flexion, in cm) (26).
• Body mass index (BMI), in kg/m2.
Repeatability of the motor and musculoskeletal fitness used
with this study sample was confirmed in the first sub-study of
the NURSE RCT (n = 47) (28). A precise description of the fitness test performances is given in the repeatability article (28).
2. Physical activity.
• Objectively measured aerobic physical activity (waking
hours during one week, using a Hookie AM20 tri-axial accelerometer, from Traxmeet, Espoo, Finland), with re-coding
of data on meeting recommendations for physical activity to
promote or maintain health (for total of at least 2h 30 min of
moderate activity or 1h 15 min of vigorous activity); at least
3 times a week (29), yes/no.
• Meeting of recommendations for strength training at least
twice a week (29), yes/no (questionnaire).
3. Self-reported physical measures.
• Number of musculoskeletal pain sites (1–6). Pain during the
past 4 weeks in the low back, upper back and neck, shoulders
and upper limbs, hips, knees, and lower limbs: yes/no.
• Perceived recovery from work over the preceding 4 weeks (on
a 5-point scale: from 1 = recovering well to 5 = not recovering)
(30). Ratings were split into 3 groups (1+2 = recovering well,
3 = some difficulties, 4+5 = not recovering).
• Perceived work-induced lumbar exertion (from 1 = no exertion
to 5 = high exertion) (31). Ratings were split into 3 groups:
1+2 = no exertion, 3 = moderate exertion, 4+5 = high exertion.
• Tiredness and sleepiness (sum score from 3 questions developed by Finnish Institute of Occupational Health; from
3=no tiredness or sleepiness to 13 = long-term, daily tiredness
and sleepiness) (30). The questions concern tiredness in the
morning after waking up, and tiredness and sleepiness during
the day-time.

669

4. Self-reported psychosocial factors.
• Fear-avoidance beliefs (FABs) (32). Two sub-scales of FABs
exist: an 11-item work (FAB-W) sub-scale (3 questions considering long-term sick leave were excluded from the original
questionnaire; range: 0–48 points) and a 5-item physicalactivity (FAB-P) sub-scale (range: 0–30 points). High values
indicate increased levels of FABs.
Depression. Beck Depression Inventory (BDI), short form (sum
score from 9 questions with a 1–4 rating scale) (33), where high
values indicate higher levels of depression.
Psychosocial factors at work (such as work stress) were assessed via a Finnish work satisfaction questionnaire (34). Those
factors were used only for adjustments. Variables used for
adjustments represented factors that might have an association
with the outcome measurements, but that had no influence on
later interventions (neuromuscular exercise and/or counselling)
carried out in the NURSE-RCT.
Statistical analysis
For the descriptive analyses, the mean and standard deviation
(SD), and medians (Md) and quartiles (Q1,Q3) were calculated.
Identification of skewed distributions was performed through
visual inspection of the histograms, by comparison of means and
medians, and by calculation of skewness divided by standard
error. Correlations between at least ordinal scale measurements
were analysed via Spearman’s rank correlation coefficient (rs).
Associations between categorical variables and normally
distributed continuous variables were analysed via 1-way analysis of variance (ANOVA) and independent-samples t-test. The
corresponding statistical tests for non-normal distributions were
the Kruskal–Wallis test and the Mann–Whitney test.
When statistically significant associations (p < 0.05) between
bio-psychosocial factors and dependent variables were found
in bivariate analysis, generalized linear models (GLMs) were
used to determine which independent factors best explain the
dependent variables: bodily pain, physical functioning, and work
ability. After calculation of crude β-coefficients, the analyses
were adjusted first for age, BMI, and work type (shift work/
regular work), and subsequently also for sick leave due to LBP in
the preceding 6 months, hormonal status and work satisfaction.
To enable comparison of the strength of associations between
various covariates and dependent variables, standardized β values were calculated for continuous variables (by multiplying
the crude β by the SD of the covariate, then dividing the result
by the SD for the outcome measurement) (35).
All analyses were conducted with the SPSS statistical analysis
package, version 22.

RESULTS
Description of the study population
Baseline characteristics of the study sample are reported in Table I. The study subjects had worked in their
current position in a mean of 11.4 years. More than
85% of them were nurses or nursing assistants, and
70% had irregular working hours. Most perceived their
health to be average or good, but 28% perceived their
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Table I. Baseline characteristics of the study sample (n = 219)
Age, years
Basic education level

JRM
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Lower than secondary school
High-school or above
Profession
Nurse

Median (Q1 ,Q3)

46.4 (6.8)

47.0 (42.0, 52.0)

11.4 (8.8)

9.0 (5.0, 17.0)

87 (39.7)

102 (46.6)
89 (40.6)
14 (6.4)

Midwife

6 (2.7)

Radiographer or laboratory technician

5 (2.3)

Head nurse
Number of years working in current job
Work type

3 (1.4)
217

Shift work

66 (30.3)

Non-smoker

157 (71.7)

Smoking regularly

36 (16.4)

Smoking occasionally
Hormonal status

26 (11.9)
1

Regular periods

91 (41.6)

Irregular periods

30 (13.7)

Periods with hormone replacement therapy

11 (5.0)

Post-menopause

86 (39.3)
26.4 (4.4)

Normal weight (≤ 24.9)

88 (40.7)

Overweight (25.0–29.9)

90 (41.7)

Obese (≥ 30.0)
Perceived health

38 (17.6)

Below average

1 (0.5)

Average
Good
Very good
Perceived fitness in comparison with persons of the same age and sex
Much worse
Somewhat worse

Much better
LBP intensity (VAS 0–100; past 4 weeks)
Frequency of LBP at baseline

81 (37.2)
12 (5.5)
1
7 (3.2)
54 (24.7)
109 (49.8)
42 (19.2)
6 (2.7)
218
23 (12)
56 (29)

A few days a week

82 43)

3–6

2

124 (56.9)

Most days of the week

<3

26.1 (23.0, 28.8)

1

Daily

Recovered from low back pain episodes
Duration of symptoms of LBP at baseline, months

2
1

152 (69.7)

Regular work
Smoking

Body mass index (BMI), kg/m2

Missing (n)

132 (60.3)

Physiotherapist (PT) or assistant PT

Somewhat better

Journal of Rehabilitation Medicine

Mean (SD)

219

Nursing assistant

Similar

JRM

n (%)

36.2 (22.6)

34.0 (17.8, 53.0)

1
27

31 (16)
2
140 (64.5)
32 (14.7)
45 (20.7)
207

1.9 (7.9)

0 (0,0)

Possibilities to exert an influence on one’s work

217

2.8 (0.7)

2.8 (2.5, 3.3)

2

Support from one’s supervisor

217

3.4 (0.8)

3.4 (3.0, 4.0)

2

Conflicts with one’s supervisor

217

2.0 (0.8)

2.0 (1.7,2.7)

2

Work stress (Siegrist’s effort–reward model)*

217

1.6 (0.5)

1.5 (1.3, 1.8)

2

≥7
Self-reported number of sick-leave days due to LBP in the last 6 months
Work satisfaction

12

*Siegrist’s effort–reward model refers to mismatch between high workload (and high demand) and low control over long-term rewards (such as salary, other
benefits, appreciation for the work contributions, and personal satisfaction).
LBP: low back pain.

fitness to be poor in comparison with that of persons of
the same age and sex. Only approximately 40% were
of normal body weight, and 60% were considered to
be overweight or obese.
At the pre-study screening, the pain intensity for all
subjects included in the study was 2 or more (mean
4.7, SD 1.8), measured on the NRS (0–10). Most of
www.medicaljournals.se/jrm

the study subjects (82%) experienced LBP on a few
or most days of the week, but not daily, and 18% had
daily LBP. The corresponding percentages at the baseline measurement were 72% and 12%, and 16% had
recovered from pain. Duration of the LBP symptoms
was less than 3 months for 65%, 3–6 months for 15%
and more than 6 months for 21% of the study popula-
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Table III. Correlations between various physical and psycho-social factors
tion at baseline. For 45 persons, the duration of
and (i) bodily pain, (ii) physical functioning, and (iii) work ability (statistically
symptoms of LBP exceeded 6 months during
significant correlations in bold)
the waiting time between pre-study screening
Physical
Bodily pain
functioning
Workability
and baseline measurements. The majority of
them (84%) experienced LBP on a few or most
Physical factors
r
p
r
p
r
p
Physical fitness:
days of the week, but not daily, and 7 persons
6MWT
0.17
0.02
0.28 < 0.001
0.19 0.005
had daily pain. The selected study population
modified push-ups
0.09
0.18
0.37 < 0.001
0.32 < 0.001
one-leg squats
–0.03
0.68
0.28 < 0.001
0.30 < 0.001
can be described as nursing personnel with
vertical jumps
0.04
0.58
0.26 < 0.001
0.23 < 0.001
acute or sub-acute NSLBP with recurring pain
running a figure-of-eight
–0.10
0.15
–0.34 < 0.001
0.33 < 0.001
behaviour. Only 15% (33 subjects) had been
trunk lateral flexion
0.03
0.62
0.12
0.08
0.12
0.07
BMI
–0.04
0.56
–0.15
0.03
–0.15 0.03
on sick leave due to LBP within the previous
Number of musculoskeletal
6 months (36).
pain sites
–0.29
< 0.001 –0.29 < 0.001 –0.21 0.002
Tiredness and sleepiness
–0.13
0.65
–0.10 0.15
–0.25 < 0.001
Descriptive data for the measurements
Psycho-social factors
(independent and dependent variables) are
FAB-P
–0.18
0.01 –0.15
0.03
–0.23 0.01
shown in Table II. Participants perceived
FAB-W
–0.25
< 0.001 –0.25 < 0.001 –0.38 < 0.001
BDI
–0.079
0.37
–0.25 < 0.001
0.42 < 0.001
themselves as having moderate bodily pain:
r : Spearman’s rank correlation coefficient; BMI: body mass index; FAB: fear-avoidance
mean 63.1 (SD 19.0) on a 0–100 scale (from
beliefs; 6MWT: 6-min walk test; FAB-P: fear-avoidance beliefs related to physical activity;
0 = very severe pain/extreme difficulties to
FAB-W: fear-avoidance beliefs related to work; BDI: Beck Depression Inventory. Negative
correlation coefficients in relation to pain are explained by coding of bodily pain with
100 = no pain/no difficulties). The median for
descending values: a high score indicates no pain.
physical functioning was 90 (Q1 = 80, Q3 = 95,
scale 0–100), and the median for self-assessed
Bivariate analysis
current and future work ability was 23 (Q1 = 21, Q = 24,
The association between physical and psychosocial
scale 3–27).
factors and (i) bodily pain, (ii) physical functioning,
and (iii) work ability were calculated.
The results are shown in Table III for
Table II. Descriptive data for the dependent and independent variables (n = 219)
continuous independent variables and
Missing
Mean (SD) Median (Q , Q )
n (%)
(n)
in Table IV for categorical independent
Dependent variables
variables.
Bodily pain (RAND-36) (0–100)
63.1 (19.0) 67.5 (55.0, 77.5) 217
2
Higher values for physical functioPhysical functioning (RAND-36) (0–100) 85.5 (13.5) 90 (80,95)
217
2
Ability to work (3–27)
22 (2.6)
23 (21,24)
217
2
ning were detected in those who met
Independent variables
recommendations for aerobic exercise
Physical factors
(p = 0.05) and strength training (p = 0.02)
Physical fitness:*
6MWT (m)
620 (49.5)
621 (588, 655)
199
20
than in those who did not meet the reModified push-ups (repetitions)
9.1 (3.0)
9 (7, 11)
199
20
commendations
(Table IV).
One-leg squats (repetitions)
9.6 (2.5)
10 (8, 12)
199
20
Post-work
recovery
was associated
Vertical jumps (cm)
29.1 (5.8)
29 (26, 33)
199
20
Running a figure-of-eight (s)
7.8 (0.9)
7.6 (7.1, 8.2)
199
20
with physical functioning (p = 0.003) and
Trunk lateral flexion (cm)
18 (3.3)
18.1, (15.7, 20.2) 199
20
ability to work (p < 0.001). Subjects who
Physical activity
Aerobic activity
9
were recovering well had higher scores
Meeting recommendations
54 (26)
for physical functioning and work ability
Strength training
1
than those who had some difficulties in
Meeting recommendations
44 (20)
Number of musculoskeletal pain sites
3.2 (1.3)
3 (2,4)
recovering or who did not recover after
6
Perceived recovery from work
work.
90 (42)
Recovering well
Perceived work-induced lumbar ex102 (48)
Some difficulties
21 (10)
Not recovering
ertion was associated with bodily pain
3
Work-induced lumbar exertion
(p < 0.001). Those who perceived them63 (29)
Little exertion
selves very exerted had more pain than
79 (37)
Moderate exertion
74 (34)
High exertion
did those who perceived little exertion
Tiredness and sleepiness
7.5 (2.8)
7 (5,10)
218
1
(mean difference 17.4, 95% confidence
Psychosocial factors
interval (95% CI) 9.9, 24.9, p < 0.001)
FAB-P (0–30)
13.1 (6.2)
12 (9, 18)
217
2
FAB-W (0–48)
10.9 (7.9)
10 (5,15)
217
2
or moderate exertion (mean difference
BDI (9–36)
16.4 (8.9)
16 (13,19)
218
1
13.3, 95% CI 6.3, 24.4, p < 0.001). Work*Main reasons for exclusion of participants from fitness tests were local musculoskeletal problems
induced lumbar exertion was also assoand high blood pressure. 6MWT: 6-min walk test; FAB-P: fear-avoidance beliefs related to physical
activity; FAB-W: fear-avoidance beliefs related to work; BDI: Beck Depression Inventory.
ciated with levels of physical functioning
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Table IV. Associations between physical factors, all categorical variables and (i) bodily pain and pain interfering with normal work, (ii)
physical functioning, and (iii) perceived current and future ability to work (statistically significant p-values in bold)
Bodily pain
n

Mean (SD)

Physical functioning
Test
statistics

p-value

Work ability

Median
(Q1, Q3)

Test
statistics

p-value

93 (85, 95)

U = –1.96

0.05

Median
(Q1, Q3)

Test
statistics

p-value

23 (21, 24)

U = –2.0

0.87

U = –1.94

0.05

23 (17, 27)

χ2 = 22.46

< 0.001

22 (15, 26)

df = 2

JRM
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Physical activity
Aerobic activity
Meeting recommendations
Not meeting recommendations

54 63.0 (19.9)

t= –0.14

156 63.4 (15.9)

df = 197

0.89

85 (75, 95)

23 (20, 24)

Strength training
Meeting recommendations
Not meeting recommendations
Perceived recovery from work
Recovering well
Some difficulties
Not recovering
Work-induced lumbar exertion

44 62.6 (18.5)

t= –0.31

174 63.6 (20.7)

df = 208

90 65.4 (18.8)

F=1.68

102 62.9 (18.7)

df = 205

0.76

95 (85, 95)

U = –2.26

0.02

85 (75, 95)
0.19

22.5 (20, 24)

90 (60, 100)

χ2 =11.94

85 (15, 100)

df = 2

0.003

75 (50, 100)

21 57.3 (18.1)

Little exertion

63 70.4 (18.8)

F = 17.82

Moderate exertion

79 66.3 (17.4)

df = 207

High exertion

74 53.0 (17.0)

< 0.001

21 (16, 27)

95 (60, 100)

χ2 = 32.69

90 (15, 100)

df = 2

80 (45, 100)

23 (21, 25)

< 0.001

24 (15, 27)

χ2= 29.87

23 (16, 26)

df = 2

< 0.001

21 (12, 27)

2

F refers to analysis of variance (ANOVA); χ to the Kruskal–Wallis test; t to independent sample t-testing; and U to the Mann–Whitney test.

(p < 0.001) and ability to work (p < 0.001); little exertion
was linked to higher scores for physical functioning and
ability to work.
Physical fitness and work-induced lumbar exertion:
results of the physical fitness tests were consistently lower in those who perceived more work-induced lumbar
exhaustion in comparison with subjects who were less
exhausted (p < 0.05). The results are shown in Table V.
Multivariate analysis

related stress), and previous sick leave due to LBP,
statistically significant associations were found also
between work type (β = –10.72, p < 0.001), previous
sick leave (β = 0.35, p = 0.02) and bodily pain.
Lower work-induced lumbar exertion (β = –0.075,
p = 0.005, n = 174), lower values for FAB-W (β = –0.004,
p = 0.01, n = 174), a higher number of modified pushups (β = 0.008, p = 0.045, n = 174), and shorter times for
running a figure-of-eight (β = –0.033, p = 0.01, n = 174)
were associated with better physical functioning. No
significant changes were detected after adjustments.
Lower work-induced lumbar exertion (β = –0.052,
p = 0.003, n = 192), lower FAB-W (β = –0.004, p < 0.001,
n = 192), lower scores for depression (β = –0.003,
p = 0.045, n = 192), and higher scores for perceived
recovery after work (β = –0.03, p = 0.03, n = 192) were
associated with higher scores for work ability. No
significant changes were detected after adjustments.

Factors with statistically significant (p < 0.05) associations with dependent variables in bivariate analysis (see
Tables III and IV) were included in GLM analysis. Factors showing a statistically non-significant association
with dependent variables were eliminated 1 by 1 in the
GLM analysis. The results of the GLM-based analysis
with statistically significant associations are presented
in Table VI and depicted graphically in Fig. 2.
The factors associated with having bodily pain were perceived
post-work lumbar exertion (high exPhysical factors:
Psychosocial factors:
ertion vs. little exertion, β = –13.95,
p < 0.001
p = 0.02
p < 0.001, n = 206), FABs related to
Multi-site pain
Bodily pain
p < 0.001
p < 0.001
work (β = –0.44, p = 0.02, n = 206),
Fear-avoidance
and number of musculoskeletal pain
p = 0.01
Push-ups
beliefs (work)
p = 0.05
sites (β = –3.06, p < 0.001, n = 206).
p = 0.005 Physical functioning
Work-induced
Negative β coefficients are explailumbar exertion
p = 0.05
Depression
ned by coding of bodily pain with
p = 0.003
Work ability
descending values: a high score
Running fig. of eight p = 0.01
p < 0.001
indicates no pain.
Recovery from work
p = 0.03
When the analyses were adjusted
Fig. 2. Associations of: (i) physical factors and (ii) psychosocial factors with 3 dependent
for age, BMI, work type (shift work/
variables: bodily pain, physical functioning, and perceived current and future ability to work,
regular work), hormonal status,
analysed via generalized linear models. A solid line indicates factors that were associated with
work satisfaction (including workall 3 dependent variables.
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Table V. Associations between fitness-test results and perceived work-induced lumbar exertion, analysed by analysis of variance (ANOVA)
and adjusted for age (p–values reflecting statistically significant differences in bold)
Fitness test:

Little exertion
Mean (SD)

Moderate exertion
Mean (SD)

High exertion
Mean (SD)

Mean difference from little exertion to
high exertion (95% CI)

p-value

6MWT (m)
Modified push-ups (reps)
One-leg squats (reps)
Vertical jumps (cm)
Running a figure-of-eight (s)

632.1 (49.7)
10.2 (3.2)
10.2 (2.3)
30.1 (5.5)
7.6 (0.9)

620.7 (44.8)
8.8 (2.5)
9.7 (2.3)
29.3 (5.5)
7.7 (0.8)

602.6 (51.1)
8.1 (3.2)
8.7 (2.9)
27.5 (6.3)
8.1 (1.2)

29.5 (9.5, 49.6)
2.1 (0.8, 3.3)
1.5 (0.5, 2.5)
2.7 (0.2, 5.1)
–0.5 (–0.9, –0.1)

0.001
< 0.001
0.001
0.03
0.007

SD: standard deviation; CI: confidence interval; 6MWT: 6-min walk test.

DISCUSSION
The results of the final regression model indicate that
perceived work-induced lumbar exertion and workrelated FAB best explained the levels of pain, physical
functioning, and work ability. Multi-site musculoskeletal pain was associated with higher levels of pain and
lower physical functioning. Higher musculoskeletal
performance level (assessed by modified push-ups
and figure-of-eight running) was associated with better
physical functioning.
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Bodily pain
The first dependent variable was bodily pain interfering
with normal work. We chose a sub-scale for bodily pain
from RAND-36 (22) in preference to a visual analogue
scale (VAS) (1–100) (37), because we considered it
more informative than VAS in a population performing
physically demanding work. Work-induced lumbar exertion, multi-site pain, and FAB-W were all associated
with perceived pain in GLM analysis.

Physical functioning
Higher fitness level in the modified push-up test was
associated with better physical functioning in GLM

Table VI. Statistically significant associations between different biological and psychosocial factors and (i) bodily pain and pain interfering
work, (ii) physical functioning, and (iii) perceived current and future ability to work, analysed via generalized linear models
Bodily pain and pain interfering with
work

Physical functioning

Perceived current and future ability
to work

Crude β (p), and Adjusteda Adjustedb
β (p)
(standardized β) β (p)

Crude β (p) and Adjusteda Adjustedb
(standardized β) β (p)
β (p)

Crude β (p) and Adjusteda Adjustedb
(standardized β) β (p)
β (p)

Physical factors
Modified push-ups
Running a figure-of-eight

0.007
(0.08)
–0.033
(0.03)
–0.27
(< 0.001)

0.008
(0.07)
–0.035
(0.03)
–0.028
(0.001)

–2.65
(0.002)

Work-induced lumbar
exertion
Psycho-social factors
Fear-avoidance beliefs
related to work
Beck Depression Index

–13.95 (< 0.001)

–15.31
(< 0.001)

–15.48
(< 0.001)

–0.075 (0.005)

–0.08
(0.005)

–0.073
(0.01)

–0.052 (0.003)

–0.44 (0.02),
(0.1751)

–0.59
(0.002)

–0.47
(0.02)

–0.004 (0.01),
(0.0022)

–0.004
(0.003)

–0.004
(0.02)

–0.004 (< 0.001),
(0.0153)
–0.003 (0.045),
(–0.0019)

Previous sick leave due to
low back pain

–3.12
(0.001)

0.008 (0.045),
(0.0020)
–0.033 (0.01),
(0.0024)
–0.28 (< 0.001),
(–0.0030)

Number of
–3.06 (< 0.001),
musculoskeletal pain sites (0.2173)
Recovery from work

Factors used in adjustments
Work type

JRM

The average number of musculoskeletal pain sites
was 3.2 in the study sample. Multi-site pain seems quite
common in nursing personnel, with 1-year prevalence
of 60% among Estonian nurses (38). Multi-site pain is
a strong predictor of sickness-related absences (39) and
early retirement (40). In a recent cross-sectional study
conducted among healthcare providers (41), multi-site
musculoskeletal pain was associated with perceived
ability to work, with the magnitude of association
likely to increase with the number of pain sites.
In the study reported here, shift work was associated with more bodily pain in the GLM analysis. Most
of the study subjects performed shift work, which is
often associated with sleep disturbances and poor
recovery. These, in turn, can affect perceptions of
pain (42).

–0.03 (0.03)

–10.75
(< 0.001)

–0.052
(0.04)
–0.055
(0.003)

–0.05
(0.06)
–0.05
(0.002)

–0.004
(< 0.001)
–0.003
(0.08)

–0.004
(0.03)

–10.72
(< 0.001)
–0.35
(0.02)

β: regression coefficient; aadjusted for age, BMI, and work type (shift work vs. regular work); badjusted for age, BMI, work type (shift work vs. regular work),
hormonal status, work satisfaction, and previous sick leave to LBP during past 6 months. Standardized β is calculated for continuous variables.
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analysis, and lower work-induced lumbar exertion in
bivariate analysis. The modified push-up test requires
both upper-body muscular strength and trunk stabilization, and low performance levels in this test have
been associated with low-back dysfunction and pain
in middle-aged subjects (43). In a study reported on by
Kolu et al. (36), conducted with the same participants
as the study reported here, the highest third with regard
to aerobic and musculoskeletal performance capacity
(measured by 6MWT and by modified push-ups) had
lower sickness-related absence rates for the 6 months
prior to baseline measurements than did those whose
performance capacity was poor (specifically the lowest
tertile). Our results are in line with earlier findings
indicating that impaired physical functioning predicts
development of persisting, disabling LBP (44).
This study indicated that poor results in running
a figure-of-eight (which requires agility and power
in the lower extremities) were associated with poor
physical functioning in GLM analysis, and number of
1leg squats was strongly linked with perceived levels
of work-induced lumbar exertion. Previous scientific
evidence of this finding is limited. However, it can
be assumed that nursing personnel with poor strength
and power in the lower extremities are more prone to
use their back musculature in lifting and transferring
patients, and they might perceive lumbar exertion for
this reason.
In the bivariate analysis we found that performance
levels in aerobic, motor, and musculoskeletal fitness
tests were systematically lower in those who perceived
more work-induced lumbar exhaustion in comparison
with those who were less exhausted. Poor endurance
leads to exhaustion and fatigue at the end of a work
shift, and fatigue, in turn, is known to decrease perception and motor control (45), thereby intrinsically
raising the risk of injury in physically demanding tasks.

Depression was associated with levels of perceived
current and future ability to work. If one is having negative thoughts about the present, perceived prognosis
regarding work ability may also be bleak. In a recent
systematic review (47), Pinheiro et al. suggested that
depression might also have an effect on LBP prognosis
in the acute or sub-acute phase.
Only 15% of the study sample had been on sick
leave due to LBP within the previous 6 months. This
percentage is surprisingly low, in light of the fact that
the mean for pain intensity was 4.7 (on a 0–10 scale) at
the point of screening. Perhaps either the participants’
perception of minor pain was high on account of difficulties in physically heavy work, or they did not want
to go on sick leave in economically hard times, when
substitutes cannot be hired.

Work ability

In this study psychosocial factors and physical performance level were strongly associated with pain,
physical functioning and work ability in female
nursing personnel with recurrent LBP and physically
burdensome work. This association has been widely
documented in chronic LBP populations (11, 12, 15),
but hardly in people with sub-acute NSLBP with recurring pain behaviour.
Level of work-induced lumbar exertion was assessed with a simple question offering 5 alternatives. This
measurement showed strong associations with pain,
physical functioning, work ability and level of physical
fitness. Therefore, it could be used as a screening tool
in assessment of risks for prolonged disability and
possible reduced work ability. Those who perceive
high work-induced lumbar exertion could benefit from
fitness tests and exercise counselling.

Work ability in cases of musculoskeletal disease is
affected by several physical, psychosocial, individuallevel, and environmental factors (46). In our study, the
strongest associations with better work ability were
detected in GLM analysis with lower work-induced
lumbar exertion, better perceived recovery from work,
lower depression, and lower FAB-W.
Managing physically demanding work and having
low-back troubles is a challenging combination.
Perceived work-induced lumbar exertion depends on
exposure to physical loads, the length of the work shift,
and personal physical capacities. Handling physically
demanding work without incidents of LBP probably
requires sufficient physical capacities, but exact cut-off
points in fitness-test results are unknown. Therefore,
further research is needed.
www.medicaljournals.se/jrm

Fear-avoidance beliefs
In our study, FAB-W was associated with all 3 dependent variables in GLM analysis. All of the participants
in the study worked with bedridden patients or carried
out other physically demanding nursing tasks, such
as lifting and transferring patients. Those tasks are
heavy and cause seriously harmful load on the back
structures (48). Therefore, it is understandable that
nursing personnel’s attitudes to some work duties are
filled with trepidation.
FABs play a central role in chronic LBP when organic pathology is not evident (49). The role of FABs
in non-chronic populations is unclear, but it seems
that it is linked to the transition of pain to the chronic
stage (50) and plays a key role in recovery (44). For
nursing personnel with previous LBP, both FABs and
physical work load are associated with new episodes
of LBP (8, 51).
Clinical implications, limitations, and conclusions

JRM

Journal of Rehabilitation Medicine

JRM

Journal of Rehabilitation Medicine

JRM

Bio-psychosocial factors in recurrent low back pain

Measurement methods to screen people who have a
physically demanding job and may be at risk of persistent LBP are needed in occupational health services.
The findings of the study reported here might be useful
in development of practical tools for screening. For the
most part, we used measurements whose reliability
and validity have been tested previously. Nevertheless,
some limitations of the measurements can be cited: (i)
the Finnish version of the short form of Beck Depression Inventory has not yet been validated, (ii) no reliability studies have been carried out for questionnaires
on the site quantity in cases of multiple musculoskeletal
pain sites, and (iii) interpretations of cut-off-points for
several measurements are unclear among people with
a physically demanding job.
Another limitation of the study is its cross-sectional
design. Interpretations of causality cannot be made.
Hence, a prospective study is needed, to explore the
causality of the elements propose to be factors in perceived pain, physical functioning, and work ability.
In the NURSE RCT, LBP intensity and sick leave
due to LBP are asked about at the 12- and 24-month
follow-up.
In conclusion, perceived work-induced lumbar exertion and work-related FABs were factors that were
associated with bodily pain, physical functioning,
and work ability in a sample of nursing personnel
with recurrent LBP. Level of physical fitness was
related to work-induced lumbar exertion. Therefore,
interventions designed to increase levels of fitness
capacity and preventive efforts, such as back-related
counselling to reduce levels of fear-avoidance, might
be of importance for maintaining ability to work in
nursing duties.
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