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Strengths and limitations of this study

►► This study focused on disabling low back pain (LBP) 
as the outcome of interest, which was considered as 
a serious problem in workplace.

►► This study was designed to assess simultaneously 
the multidimensional aspects (individual, physical, 
psychological and occupational) of disabling LBP 
among nursing personnel in Japan.

►► This paper provides results that will be useful in un-
derstanding the complexity of LBP and developing 
appropriate strategies for reducing the incidence of 
occupational LBP.

►► This study was conducted among participants at 
one medical centre, which might limit the generalis-
ability of our findings.

►► The cross-sectional design of this study could not 
clarify a causal relationship.

Abstract
Objectives  Low back pain (LBP) is a common cause 
of disability among nursing personnel. Although many 
studies regarding the risk factors for LBP among 
nursing staff have focused on the physical load at work, 
multidimensional assessments of risk factors are essential 
to identify appropriate preventive strategies. We aimed 
to investigate the association of multidimensional factors 
(individual, physical, psychological and occupational) with 
disabling LBP among nursing personnel in Japan.
Design  Observational study with comparative cross-
sectional design.
Setting  Data were collected using the self-administered 
questionnaire at a tertiary medical centre.
Participants  After excluding participants with missing 
variables, 718 nursing personnel were included in the 
analysis.
Outcome measures  A self-administered questionnaire 
assessed individual characteristics, rotating night shift 
data, severity of LBP, previous episode of LBP, sleep 
problem, kinesiophobia (Tampa Scale for Kinesiophobia), 
depressive condition (K6), physical flexibility and frequency 
of lifting at work. A logistic regression model was used to 
evaluate the factors associated with disabling LBP (LBP 
interfering with work) among nursing personnel.
Results  Of all participants, 110 (15.3%) reported having 
disabling LBP. The multivariable logistic regression analysis 
after adjustment for several confounding factors showed 
that kinesiophobia (highest tertile, adjusted OR (aOR): 6.13, 
95% CI : 3.34 to 11.27), previous episode of LBP (aOR: 
4.31, 95% CI: 1.50 to 12.41) and insomnia (aOR: 1.66, 
95% CI: 1.05 to 2.62) were significantly associated with 
disabling LBP.
Conclusions  The present study indicated that 
kinesiophobia, a previous episode of LBP, and sleep 
problems were associated with disabling LBP among 
nursing personnel. In the future, workplace interventions 
considering assessments of these factors may reduce 
the incidence of disabling LBP in nursing staff, although 
further prospective studies are needed.

Introduction
The global burden of disease study 2017 indi-
cated that low back pain (LBP) is one of the 
leading causes of disability worldwide.1 LBP is 

a major public health problem with an enor-
mous negative economic impact on individ-
uals, industries and societies.2 3

The aetiology of LBP is multifactorial and 
includes physical factors (physical load at 
work,4 physical flexibility5 and so on) and 
psychological factors (depression,6 fear-avoid-
ance belief7 and so on). Among psychological 
factors, pain-related fear of movement/rein-
jury, which is known as kinesiophobia, has 
been suggested to be an important contrib-
utor for LBP.8 LBP also recurs frequently; 
thus, a previous episode of LBP can be a 
predictor of future episodes.9 Moreover, life-
style factors including sleep problems can 
increase the risk of LBP.10

Several studies have shown that nursing 
personnel have a higher prevalence of 
LBP relative to the general population or 
other occupational groups,11–13 which may 
be related to nursing work-related factors. 
Indeed, in addition to the above physical 
and psychological factors, occupation-spe-
cific factors such as manual handling14 15 
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and rotating night shifts16 17 have been suggested to be 
associated with the development of LBP among nursing 
personnel. Because LBP could lead not only to decreased 
work performance, but also professional abandonment,18 
clarifying the risk factors of LBP and exploring appro-
priate preventive strategies is essential to reduce the inci-
dence of LBP among nursing professionals.

Although there is ample evidence showing that phys-
ical factors, including manual handling, among nursing 
personnel are a significant risk factor for LBP,14 15 18 
systematic reviews of interventions for LBP in nurses have 
indicated that ergonomic interventions for LBP had inad-
equate results.19 20 Thus, studies investigating the factors 
associated with LBP among nursing personnel from a 
multidimensional perspective including individual, phys-
ical and psychological factors are increasingly needed. 
Since the prevalence of disabling LBP varies across coun-
tries and occupations,21 it may be important to investigate 
the factors associated with disabling LBP among nursing 
personnel in Japan in order to design appropriate strat-
egies for reducing the incidence of occupational LBP. 
Therefore, we aimed to perform a multidimensional 
assessment, including individual, physical, psycholog-
ical and occupational aspects, of disabling LBP among 
nursing personnel at a tertiary medical centre in Japan.

Methods
Study populations
This comparative cross-sectional study was based on a 
survey conducted among nursing personnel at Kameda 
Medical Centre at Chiba Prefecture, Japan, during 
February 2017. During this period, an anonymous, 
self-administered questionnaire was distributed to 1152 
workers at the nursing department in the centre. After 
the workers answered the questionnaires, they put them 
in sealed envelopes. Then, occupational health staff 
collected and sent the envelopes to the authors. Staff 
other than the authors were not allowed to open the 
sealed envelopes. Written informed consent was obtained 
from each participant.

Study measures
The following items were assessed using the self-adminis-
tered questionnaire: age, sex, height, weight, occupation 
type (registered nurse, assistant nurse, midwife or nursing 
aid), rotating night shift (frequency of shift work per 
month), severity of LBP, previous episode of LBP, sleep 
problem, fear-avoidance (kinesiophobia), depressive 
condition, physical flexibility and lifting at work. Body 
mass index (BMI) was calculated as weight (kg) divided 
by the square of height (m).

The severity of LBP, evaluated by respondents, was 
classified into four grades: grade 0 (no LBP), grade 1 
(LBP that did not interfere with work), grade 2 (LBP 
that interfered with work) and grade 3 (LBP that inter-
fered with work and required sick leave). These grades 
were determined with reference to Von Korff’s grading 

method.22 The area of LBP (between the costal margin 
and inferior gluteal folds) was indicated as a diagram 
in the questionnaire.23 LBP was defined as pain lasting 
for ≥1 day and experienced during the past 1 month, in 
accordance with the standard definition of LBP proposed 
by Dionne et al.24 LBP associated with menstrual periods, 
pregnancy or febrile illness was excluded. Individuals 
with disabling LBP were defined as those who had LBP 
interfering with work, irrespective of sick leave because 
of LBP (grade 2 or 3).25 Past LBP history characteris-
tics were evaluated in a question regarding the previous 
episode of LBP.

Sleep problems were assessed using questions about the 
sleep duration and sleep habits in the previous month.26 
Disability of sleep duration was defined by durations 
<6 hours. Difficulty initiating sleep was defined as taking 
more than 30 min to fall asleep. Difficulty maintaining 
sleep and early morning awakening were defined by the 
occurrence of nocturnal awakenings or early morning 
awakenings three times or more per week. The presence 
of insomnia was defined if the participants reported at 
least one positive response to the three symptoms of sleep 
habits above.26

To assess fear of movement/(re)injury, we used the 
short version of the Tampa Scale for Kinesiophobia (TSK-
11).27 The TSK-11 consists of 11 items, each of which is 
scored on a 4-point Likert scale ranging from 1 (strongly 
disagree) to 4 (strongly agree). The total scores range 
from 11 to 44, with higher scores indicating greater fear 
of movement/(re)injury. The Japanese version of TSK-11 
has been translated and validated by Matsudaira et al.28 29 
Participants’ scores were classified into tertiles according 
to their total scores.

Depressive condition was evaluated using the Kessler 
6-item psychological distress scale (K6).30 The K6 consists 
of six items that assess how frequently respondents 
experienced symptoms of psychological distress such as 
nervousness, negative affect, fatigue and worthlessness 
over the past 30 days. Each item was rated on a 5-point 
scale ranging from 0 (none of the time) to 4 (all of the 
time), with the total score ranging from 0 to 24. The K6 
has been translated to a Japanese version, whose reli-
ability and validity have been confirmed by Furukawa 
et al.31 Individuals with a K6 score of ≥10 were defined 
as having a depressive condition in accordance with a 
previous study.32

Physical flexibility was assessed using the modified 
finger-to-floor distance33 which mainly represents trunk 
flexibility. The grade of this item was rated on a 7-point 
scale: (1) fingertips cannot reach across the knees; (2) 
fingertips can reach across the knees but not wrists; (3) 
wrists can reach beyond the knees, but fingertips cannot 
reach the ankles; (4) fingertips can reach the ankles; (5) 
fingertips can touch the floor; (6) all of the fingers can 
touch the floor; and (7) palms can touch the floor. Flex-
ibility was classified into two groups based on whether 
wrists could reach beyond the knee, but fingertips could 
not reach the ankles.25
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Physical work demand was measured with a question 
exploring the frequency of lifting at work. The frequency 
of lifting was divided into 0, 1–4, 5–9 and 10 times per 
shift, and lifting ≥5 times per shift was defined as frequent 
with reference to a previous study.16

Statistical analysis
We conducted a multivariable logistic regression anal-
ysis because our dependent variable (disabling LBP) was 
dichotomous. One guideline has suggested that a sample 
size with at least 10 cases for each independent variable 
is required to estimate a discriminant function parame-
ters accurately in logistic regression analysis.34 Therefore, 
based on this guideline and our 11 predictor variables, 
we required 110 cases for our analysis. Moreover, consid-
ering the prevalence of disabling LBP and missing data, 
we calculated 1000 participants to ensure the accurate 
estimation in the analysis.

Data were presented as median (25th, 75th percentile) 
for continuous variables or number (%) for categorical 
variables. Characteristics of participants were compared 
using the chi-squared test for categorical variables and 
Wilcoxon rank-sum test for continuous variables. To assess 
factors associated with disabling LBP, a logistic regres-
sion model was used to estimate the OR and 95% CI for 
disabling LBP. In the model, the following factors were 
included for adjustment: sex, age, BMI, frequency of shift 
work, sleep duration, insomnia, previous episode of LBP, 
TSK and K6 scores, flexibility and lifting at work. Multicol-
linearity was not suspected as all variance inflation factors 
were <2. A p value less than 0.05 was considered to be 
statistically significant (two-sided). All statistical analyses 
were performed using JMP V.13.0 (SAS Institute).

Patients and public involvement
Patients and the public were not involved in the design or 
planning of the study.

Results
Of all workers at the nursing department in the centre, 
1075 respondents provided answers in the questionnaires 
(response rate: 93.3%). Since the present study was 
focused on nursing personnel who provide direct care in 
the centre, 146 employees who were not related to direct 
nursing care (clerical work or providing guidance to 
patients and so on) were excluded. We further excluded 
211 participants with missing data for any variable. As 
a result, 718 nursing staff completed the questionnaire 
with no missing data and were included in the analysis 
(completion rate: 66.8%).

The median age of participants in the present study was 
31.0 years, and 79.7% of the participants were female. 
The distribution of LBP severity according to grade was 
as follows: grade 0 (n=233), grade 1 (n=375), grade 2 
(n=104) and grade 3 (n=6). Thus, 15.3% of the included 
participants were reported to have disabling LBP. The 
characteristics of participants with or without disabling 

LBP are shown in table 1. The proportions of insomnia 
(p<0.001) and previous episode of LBP (p<0.001) among 
participants with disabling LBP were higher relative to 
those observed in participants without disabling LBP. The 
proportions of those who had high TSK (p<0.001) or K6 
(p<0.038) scores were higher in the disabling LBP group 
than in the nondisabling LBP group. In contrast, the 
groups with and without disabling LBP showed no signifi-
cant differences for physical flexibility and the frequency 
of lifting at work.

We calculated the crude and adjusted ORs and their 
95% CIs for disabling LBP (table  2). The non-adjusted 
analysis showed that insomnia, previous episode of LBP, 
and TSK and K6 scores were significantly associated with 
disabling LBP. Multivariable analysis after adjusting for 
sex, age, BMI and all explanatory variables showed that 
insomnia (adjusted OR (aOR): 1.66, 95% CI: 1.05 to 
2.62), a previous episode of LBP (aOR: 4.31, 95% CI: 
1.50 to 12.41) and TSK score (aOR: 2.08, 95% CI: 1.11 to 
3.89 in middle, aOR: 6.13, 95% CI: 3.34 to 11.27 in high) 
remained significantly associated with disabling LBP.

Discussion
The present study investigated the association of disabling 
LBP with related factors via a multifaceted assessment 
among nursing personnel at a tertiary medical centre. 
The results of our multivariable logistic regression anal-
ysis showed that insomnia, previous episodes of LBP 
and kinesiophobia were independently associated with 
disabling LBP. To our knowledge, this is the first study 
that identified a significant association of pain-related 
fear and insomnia with disabling LBP among nursing 
personnel in Japan.

In this study, disabling LBP was set as the outcome of 
interest to identify risk factors for LBP among nursing 
personnel. In occupational fields, absence from work 
(absenteeism) due to LBP is often used as the outcome 
of disability. However, the number of individuals taking 
a sick leave due to LBP is considerably small. A previous 
international epidemiological study showed that the prev-
alence of absenteeism due to musculoskeletal disorders, 
mainly LBP, was much less common in Japan relative to 
that in the UK.11 Moreover, it has been suggested that the 
loss of work performance due to LBP has a greater nega-
tive economic impact on individuals and workplaces in 
terms of healthcare costs and work productivity than sick 
leaves due to LBP.35 36 Therefore, it may be appropriate to 
define disabling LBP as LBP interfering with work perfor-
mance with or without sick leave.

Our results showed that high TSK scores were signifi-
cantly associated with disabling LBP among nursing 
personnel after adjustment for various confounding 
factors (the OR (95% CI) of the highest tertile of TSK: 6.13 
(3.34 to 11.27)). This result was similar to those obtained 
in our previous studies with white-collar workers32 and 
workers at nursing care facilities,37 which implies that kine-
siophobia is an important factor for LBP regardless of job 
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Table 1  Characteristics of the study participants

Disabling LBP
(n=110)

Nondisabling LBP
(n=608) P value

Sex

 � Male 31 (28.2%) 115 (18.9%) 0.026

 � Female 79 (71.8%) 493 (81.1%)

Age, years 27.5 (24.0, 40.0) 31.0 (24.0, 42.0) 0.052

Body mass index, kg/m2 21.6 (19.8, 23.3) 21.2 (19.5, 23.9) 0.793

Occupation type

 � Registered nurse 88 (80.0%) 495 (81.4%) 0.886

 � Assistant nurse (practical nurse) 2 (1.8%) 16 (2.6%)

 � Midwife 4 (3.6%) 18 (3.0%)

 � Nursing aid 16 (14.5%) 79 (13.0%)

Frequency of shift work, per month 6.0 (2.5, 10.0) 6.0 (0.0, 10.8) 0.571

Sleep duration

 � ≥6 hours 78 (70.9%) 436 (71.7%) 0.864

 � <6 hours 32 (29.1%) 172 (28.3%)

Insomnia

 � Not have insomnia 47 (42.7%) 366 (60.2%) <0.001

 � Have insomnia 63 (57.3%) 242 (39.8%)

Previous episode of LBP

 � No 4 (3.6%) 97 (16.0%) <0.001

 � Yes 106 (96.4%) 511 (84.0%)

TSK

 � Low (≤17) 18 (16.4%) 252 (41.4%) <0.001

 � Middle (18 to 23) 32 (29.1%) 206 (33.9%)

 � High (≥24) 60 (54.5%) 150 (24.7%)

K6

 � <10 78 (70.9%) 485 (79.8%) 0.038

 � ≥10 32 (29.1%) 123 (20.2%)

Flexibility

 � Flexible 75 (68.2%) 443 (72.9%) 0.314

 � Not flexible 35 (31.6%) 165 (27.1%)

Lifting

 � Not frequent 45 (40.9%) 289 (47.5%) 0.2

 � Frequent 65 (59.1%) 319 (52.5%)

Data are presented as number (percentage) or median (25th, 75th percentile).
LBP, low back pain; TSK, Tampa Scale for Kinesiophobia.

type. Kinesiophobia, an irrational and debilitating fear of 
movement/(re)injury, can cause a negative vicious cycle 
in the fear-avoidance model.38 Avoidance of behaviour 
based on kinesiophobia can cause physical inactivity, 
which has a negative impact on physical and psycholog-
ical aspects and results in persistence of LBP. Werti et al 
reported that fear-avoidance beliefs were an important 
prognostic factor for LBP chronicity7 and predicted 
poor treatment responses in subjects with LBP of less 
than 6 months.39 Moreover, a recent systematic review 

has indicated that a greater degree of kinesiophobia at 
baseline predicted the progression of disability and the 
subsequent decline of quality of life among subjects with 
chronic musculoskeletal pain.40 Therefore, our results 
suggest that assessment of negative beliefs such as kine-
siophobia may help prevent the chronicity of LBP in the 
workplace.

We found that the presence of a previous episode of 
LBP was a significant factor associated with disabling 
LBP, which is consistent with our earlier study in Japan.25 
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Table 2  Association between disabling low back pain and independent variables from logistic regression models

Crude

P value

Adjusted*

P valueOR (95% CI) OR (95% CI)

Frequency of shift work, per month 1.00 (0.97 to 1.04) 0.783 0.98 (0.94 to 1.02) 0.39

Sleep duration

 � ≥6 hours 1.00 1.00

 � <6 hours 1.04 (0.66 to 1.63) 0.864 1.12 (0.68 to 1.83) 0.659

Insomnia

 � Not have insomnia 1.00 1.00

 � Have insomnia 2.03 (1.34 to 3.06) <0.001 1.66 (1.05 to 2.62) 0.029

Previous episode of LBP

 � No 1.00 1.00

 � Yes 5.03 (1.81 to 13.97) 0.002 4.31 (1.50 to 12.41) 0.007

TSK

 � Low (≤17) 1.00 1.00

 � Middle (18 to 23) 2.17 (1.19 to 3.99) 0.012 2.08 (1.11 to 3.89) 0.022

 � High (≥24) 5.60 (3.19 to 9.84) <0.001 6.13 (3.34 to 11.27) <0.001

K6

 � <10 1.00 1.00

 � ≥10 1.62 (1.02 to 2.55) 0.039 1.06 (0.64 to 1.75) 0.834

Flexibility

 � Flexible 1.00 1.00

 � Not flexible 1.25 (0.81 to 1.94) 0.314 0.95 (0.59 to 1.53) 0.846

Lifting

 � Not frequent 1.00 1.00

 � Frequent 1.31 (0.87 to 1.98) 0.201 0.99 (0.62 to 1.58) 0.973

*Adjusted for sex, age, body mass index and all other variables which are indicated in this table.
LBP, low back pain; TSK, Tampa Scale for Kinesiophobia.

Previous systematic reviews also showed that individuals 
with a history of LBP were at increased risk of future 
episodes.9 41 Indeed, LBP has been suggested to be liable 
to recurrence. The recurrence rate of LBP, within the first 
year after the episode, has been reported to range from 
24% to 50% or more.41 42 This may be because individuals 
with LBP sometimes reduce their levels of physical activity, 
which leads to physical deconditioning, including func-
tional changes of the trunk. A recent study indicated that 
trunk muscle mass was associated with LBP disability.43 
Additionally, our results may indicate that individuals 
with LBP continue to have the risk factors responsible for 
the initial occurrence of LBP. Thus, a previous episode 
of LBP may be an important predictor of future episodes 
also among nursing personnel.

In this study, sleep disturbance defined as insomnia 
was found to be an independent factor relevant to 
disabling LBP among nursing personnel. Previous studies 
reported that more than 50% of those who suffer from 
LBP have sleep problems.44 45 Although the relationship 
between disturbed sleep and pain has been considered 
to be bidirectional, recent studies have focused on the 
influence of disturbed sleep on pain. Several prospective 

studies have indicated that sleep problems were associ-
ated with a higher risk of chronic musculoskeletal pain 
onset including LBP.10 46 Our findings may be attribut-
able to the decreased pain threshold consequent to sleep 
disturbance, which has been indicated by experimental 
studies.47 Although the mechanism underlying the associ-
ation between sleep disturbance and pain remains to be 
fully understood, the mesolimbic dopamine system has 
been suggested to play a role via an overlapping neuro-
physiological mechanism between sleep and pain48; 
however, because the potential mechanisms involved 
in these interactions are beyond the scope of our study, 
further studies including pathophysiological assessments 
are needed. Our results suggest that in the treatment of 
individuals with disabling LBP, assessment and manage-
ment of both sleep problems and LBP may have more 
positive effects on recovery relative to those achieved by 
targeting sleep or LBP independently.

The present study investigated the association of 
disabling LBP with multidimensional factors among 
nursing personnel, including selective variables with 
reference to previous findings. These factors were 
assessed using validated tools, which would reduce the 
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risk of classification bias. However, the study had some 
limitations. First, participants were recruited from a single 
medical centre, which might limit the generalisability of 
our results. Second, due to the cross-sectional design, 
the causality of the associations cannot be determined. 
Finally, our results might be affected by some potential 
confounding factors such as psychosocial work-related 
stress, other lifestyle habits or socioeconomic status that 
were not considered in our study.

In conclusion, the present findings obtained with a 
multivariable logistic regression analysis showed that 
kinesiophobia, previous episodes of LBP and insomnia 
were significantly associated with disabling LBP among 
nursing personnel. In the future, workplace interven-
tions considering the assessment of these factors can help 
reduce the incidence of disabling LBP among nursing 
staff, although further prospective studies are needed to 
elucidate a causal relationship.
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