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Background: A decrease in work productivity due to presenteeism among healthcare 
workers with low back pain (LBP) is a major problem in the workplace. It is important to 
determine the factors associated with presenteeism to successfully manage work productivity 
among nursing staff with LBP. This study aimed to identify the factors associated with 
presenteeism among nursing personnel with LBP through the evaluation of several aspects, 
including individual, occupational, and psychological factors.
Methods: We conducted a cross-sectional study with 668 nursing personnel who had 
experienced LBP within the 4 weeks before study enrollment at a tertiary hospital in 
Japan. Information on demographics (eg, sex, age, height, weight, etc.), LBP intensity 
(Numerical Rating Scale, NRS), kinesiophobia (Tampa Scale for Kinesiophobia-11, TSK- 
11), depressive condition (K6), workaholism, overworking hours, frequency of shift work, 
sleep problem, work-related stress, and presenteeism (Work Productivity and Activity 
Impairment-General Health) were collected using a self-administered questionnaire. 
Multiple linear regressions were applied to examine the factors related to presenteeism. 
We further used a multiple imputation by chained equations for missing data in the model.
Results: Multiple linear regression analysis after adjusting for covariates showed that NRS 
(regression coefficient β = 2.275), TSK-11 (1.112), K6 (0.616), and sleep duration (−1.990) 
were significantly associated with presenteeism. These results with complete-case analyses 
were similar to those with multiple imputation analyses.
Conclusion: Psychological factors, such as kinesiophobia and depressive symptoms, were 
associated with presenteeism independently of LBP intensity among nursing staff with LBP. 
Our findings suggest that the above-mentioned factors may need to be considered for the 
development of strategies to increase work productivity among nursing staff with LBP.
Keywords: low back pain, presenteeism, productivity, nurse, psychological factor

Introduction
Low back pain (LBP) is an extremely common symptom worldwide and is highly 
prevalent in working populations.1 The 1-year prevalence of LBP has been reported to 
be 38%, and most people experience LBP in their life.2 LBP incurs enormous costs for 
treatment and loss of work productivity, which results in a negative socioeconomic 
impact. Among the total LBP-related costs, the costs of lost productivity are much 
greater than medical/pharmacy costs.3 The productivity loss of workers includes not 
only sick leave (referred to as absenteeism), but also reduced productivity while being 
at work (referred to as presenteeism). Several studies have indicated that presenteeism 
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is a major component of the total costs related to health 
conditions.4,5 Moreover, it has been reported that presentee-
ism is a risk factor for future absenteeism.6 Therefore, it is 
crucial to improve the loss of work productivity due to 
presenteeism among individuals who suffer from LBP.

Furthermore, LBP is more prevalent among nursing 
staff than among other occupational staff or in the general 
population.7,8 Nurses with LBP often have psychological 
problems (eg, depression) or work-related stress,9,10 which 
may be related to productivity loss in the workplace. 
However, information on factors associated with presen-
teeism among nursing staff with LBP is scarce.

Several studies have indicated that an increasing sever-
ity of LBP was significantly associated with greater 
presenteeism.11,12 With regard to psychological aspects, 
a previous study indicated that chronic LBP patients with 
depression experienced a greater reduction in work pro-
ductivity than those without depression.13 Moreover, 
a recent study in eldercare workers indicated that pain- 
related fear was a key factor for presenteeism among 
workers with LBP.14 Pain-related fear including kinesio-
phobia has been suggested as a potential factor in the 
development and persistence of LBP.15

To successfully manage work productivity among nur-
sing staff with LBP, it is essential to determine the factors 
associated with presenteeism from multidimensional per-
spectives. The aim of the present study was to identify the 
factors related to presenteeism among nursing personnel 
with LBP through an evaluation of several aspects, includ-
ing individual, occupational, and psychological factors.

Materials and Methods
Study Population
We analyzed data from a cross-sectional survey among nur-
sing personnel at the Kameda Medical Center in Chiba, Japan 
during February 2017.16 Occupational health staff distributed 
a self-administered questionnaire to all the nursing personnel 
(n = 1,152). The participants responded anonymously to the 
questionnaire, placed the filled-out questionnaire in an envel-
ope, and sealed it. Then, the health staff collected and for-
warded the completed questionnaires to the authors. All 
participants provided written informed consent. This study 
protocol was approved by the Research Ethics Committee of 
Kameda Medical Center (approval no. 16–159).

LBP was defined as pain in the lower back area lasting 
for more than 1 day in the previous 1 month.17 Pain related 
to menstruation, pregnancy, or a common cold were 

excluded. An illustration depicting the low back area 
(between the lower costal margin and the gluteal folds) 
was included in the questionnaire.18 We included all work-
ers who responded that they had experienced LBP during 
the past 1 month.

Data Collection
Each participant was required to complete the questionnaire 
with regard to demographic information (eg, sex, age, 
height, weight, etc.), LBP intensity, kinesiophobia, depres-
sive condition, workaholism, overworking hours, frequency 
of shift work, sleep problem, work-related stress, and work 
productivity (presenteeism). The body mass index (BMI) 
was calculated as the weight (kg) divided by the height (m) 
squared.

Independent Variables
The intensity of LBP experienced during the 4 weeks pre-
ceding study enrollment was evaluated using a numerical 
rating scale (NRS; scores from 0 [no pain] to 10 [worst pain 
imaginable]).

Kinesiophobia was assessed using the short version of 
the Tampa Scale for Kinesiophobia (TSK-11). The Japanese 
version of the TSK-11 has been validated in previous 
studies.19,20 The TSK-11 comprises 11 items, and each 
item is rated on a 4-point Likert scale (1: strongly disagree, 
4: strongly agree). The score was summed (range: 11 to 44), 
and higher total scores reflected a greater degree of pain- 
related fear of movement/(re)injury.

To evaluate the depressive condition, we used the 
Kessler Screening Scale for Psychological Distress, 
referred to as K6.21 The scale comprises six items that 
measure the following psychological distress experienced 
during the past 30 days: nervousness, hopelessness, irrit-
ability, negative affect, fatigue, and worthlessness. Each 
item was scored on a 5-point Likert scale (0: none of the 
time, 4: all of the time). The Japanese version of the K6 was 
developed by Furukawa et al, and demonstrated acceptable 
reliability and validity (Cronbach’s α 0.85).22

We evaluated workaholism by using the Dutch 
Workaholism Scale,23 which consists of 10 items on exces-
sive working and obsession with work. Each item was 
scored on a 4-point rating scale, with scores ranging from 
1 (totally disagree) to 4 (totally agree). This scale has been 
confirmed to have reliability and validity in the Dutch and 
Japanese populations.23

The overworking duration was evaluated in a self- 
reported form: “how many hours did you work beyond 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                              

Journal of Pain Research 2020:13 2980

Yoshimoto et al                                                                                                                                                      Dovepress

http://www.dovepress.com
http://www.dovepress.com


the regular hours (normal working hours) during the past 
month?”. Participants were asked to evaluate the fre-
quency of shift work by the following question: “how 
many night-shifts did you work during the past month?”.

Sleep problems were evaluated by a self-administered 
questionnaire on parameters that included sleep duration 
and sleep habits in the past month.24 With regard to the 
sleep duration, participants were asked the following ques-
tion: “On average, how much did you sleep per day during 
the past 4 weeks?” On sleep habits, taking longer than 30 
min to fall asleep was considered to indicate difficulty 
initiating sleep. Three times or more per week of nocturnal 
awakenings or early morning awakenings were defined as 
difficulty maintaining sleep and early morning awakening, 
respectively. Insomnia was defined as present if the parti-
cipants reported at least one of the three abovementioned 
symptoms.24

The Brief Job Stress Questionnaire (BJSQ)25 was used to 
evaluate work-related stress. The questionnaire comprises 
57 items which were derived from several standard question-
naires, such as National Institute for Occupational Safety and 
Health,26 the Job Content Questionnaire,27 and the Subjective 
Well-being Inventory.28 Among the 19 work-related stress 
factors assessed in the BJSQ, we measured the following 
factors based on the job demand–control–support model: 
quantitative job demand (three items), qualitative job demand 
(three items), job control (three items), support from super-
visors (three items), and support from coworkers (three items). 
For each abovementioned factor, a standardized score with 
a 5-point scale (1: lowest, 5: highest) was developed on the 
basis of data from over 10,000 workers. The highest or lowest 
(different by question) scores of the scale were considered to 
indicate stress.29 The psychometric properties of the BJSQ 
have been confirmed.30

Dependent Variables
Presenteeism was assessed with the Work Productivity and 
Activity Impairment-General Health (WPAI-GH).31 The 
WPAI-GH has been assessed for construct validity and 
reproducibility.31 Participants were asked the following 
question: “During the past seven days, how much did 
your health problems affect your productivity while you 
were working?”. Responses were provided on a 11-point 
rating scale ranging from 0 (health problems had no effect 
on my work) to 10 (health problems completely prevented 
me from working). The score was then multiplied by 10 to 
create a percentage of impairment, with higher numbers 
indicating greater impairment and less productivity.

Information on absenteeism was collected based on the 
following question: “How many days have you been 
absent from work because of LBP during the past 12 
months?”. Absenteeism was considered if respondents 
mentioned absence from work for 1 or more days.

Statistical Analysis
Data on participant characteristics are indicated as median 
(25th, 75th percentiles) for continuous variables or as numbers 
(%) for categorical variables. Moreover, Spearman correlation 
coefficients between explanatory variables and presenteeism 
level were calculated. To assess the independent association of 
each factor with presenteeism, multiple linear regression ana-
lysis was employed, with the WPAI-GH score as a dependent 
variable. After a crude analysis, a multivariable analysis was 
conducted after adjusting for age, sex, BMI, job demand 
(quantitative, qualitative), job control, social support (super-
visors, coworkers), NRS, TSK-11, K6, workaholism, over-
working hours, frequency of shift work, sleep duration, and 
insomnia.

Furthermore, we used multiple imputation to address 
a potential bias in missing data under the missing at ran-
dom assumption.32 A total of 20 imputed datasets were 
created using multiple imputation by chained equations 
(MICE).33 In the imputation process, all variables used in 
the present study, except NRS, were included. The esti-
mates, which were calculated on multiple linear regression 
analysis for each imputed dataset, were then combined 
using Rubin’s rules to obtain the integrated estimates.34 

A two-sided p-value <0.05 was considered statistically 
significant. All statistical analyses were conducted using 
SAS version 9.4 (SAS Institute Inc, Cary, NC, USA).

Results
In total, 1075 (response rate: 93.3%) nursing personnel 
responded to the self-administered questionnaire. Among 
all respondents, 62.1% had experienced LBP during the 
preceding 4 weeks (n = 668). More than 80% of the study 
participants were women, and the median age was 32.0 years 
(Table 1). The median intensity of LBP that they experienced 
was 3.0, as measured by the NRS. The degree of presentee-
ism (0–100) was 30. Only 3.3% of subjects had been absent 
from work because of LBP within the past year.

Table 2 presents the correlation between presenteeism 
and several variables. The intensity of LBP (p < 0.001), 
TSK-11 (p < 0.001), K6 (p < 0.001), workaholism 
(p < 0.001), overworking hours (p = 0.016), and frequency 
of shift work (p = 0.015) were positively correlated with 
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the degree of presenteeism. However, sleep duration (p = 
0.003) was negatively correlated with presenteeism.

We conducted linear regression analysis to evaluate the 
impact of several individual factors on presenteeism 
(Table 3). After adjusting for several confounders in the 
complete-case data, multiple linear regression analysis 
indicated that NRS, TSK-11, K6, and sleep duration 
were significantly associated with presenteeism. The influ-
ence of explanatory variables on the outcome of interest 
was greatest in the TSK-11 (standardized regression coef-
ficient = 0.256) when compared with the NRS (0.162), K6 
(0.131), and sleep duration (−0.091). We undertook 

a multiple regression analysis with MICE as a sensitivity 
analysis, and the results were similar to those in the 
complete-case analysis (Table 3).

Discussion
The present study investigated the associations between 
presenteeism and several factors, including individual, 
work-related, and psychological aspects, among nursing 
personnel with LBP at a medical center. In the multiple 
regression analysis, LBP intensity, kinesiophobia, depres-
sive symptoms, and sleep duration were significantly asso-
ciated with presenteeism. A sensitivity analysis using 
MICE supported the main findings. To the best of our 
knowledge, this is the first study to indicate an indepen-
dent association of these factors with work productivity 
among nursing personnel with LBP.

Our results indicated that LBP intensity, assessed by the 
NRS, was positively associated with presenteeism. This find-
ing suggesting that work performance declined when pain 
intensity increased could be easily inferred at the workplace. 
Previous studies in several countries have demonstrated that 
increasing pain severity was associated with a significantly 
lower level of work productivity (greater presenteeism) 
among individuals with LBP.11,12,35 These previously 
reported findings provide a reasonable credence for the 
results of the present study.

We found that pain-related fear, evaluated as kinesio-
phobia, was significantly associated with presenteeism 
among nursing personnel. Moreover, it was an interesting 
result that kinesiophobia had a greater impact on presen-
teeism than the other explanatory variables. A recent sys-
tematic review reported that the degree of kinesiophobia 
predicted the progression of disability in people with mus-
culoskeletal pain, with moderate evidence.15 The results of 
the present study were similar to those of previous studies 

Table 1 Characteristics of the Participants in the Present Study 
(n = 668)

Variables Values No. of 
Missing 
Data

Sex (women), n (%) 554 (83.2%) 2
Age, years 32.0 (24.0, 42.0) 14

Body mass index, kg/m2 21.2 (19.5, 23.6) 50

Low back pain intensity 3.0 (2.0, 4.0) 0
Tampa Scale for Kinesiophobia-11 22 (18, 25) 21

K6 5 (2, 10) 10
Workaholism 21 (17, 25) 18

Overworking, hours 10.0 (3.0, 20.0) 55

Frequency of shift work, per month 5 (0, 10) 31
Sleep duration, hours 6.0 (5.0, 7.0) 6

Insomnia, n (%) 300 (45.5%) 9

Quantitative job demand, n (%) 3

Not stressed 396 (59.5%)

Stressed 269 (40.5%)

Qualitative job demand, n (%) 3

Not stressed 223 (33.5%)
Stressed 442 (66.5%)

Job control, n (%) 3
Not stressed 558 (83.9%)

Stressed 107 (16.1%)

Support from supervisor, n (%) 3

Supported 580 (87.2%)

Not supported 85 (12.8%)

Support from coworker, n (%) 3

Supported 446 (67.1%)
Not supported 219 (32.9%)

Presenteeism 30 (10, 50) 6
Absenteeism, n (%) 22 (3.3%) 52

Note: Values are presented as median (25th, 75th percentile), except where 
indicated as n (%).

Table 2 Spearman Correlation Coefficients Between Presenteeism 
and Other Variables

r p value

Low back pain intensity 0.248 <0.001

Tampa Scale for Kinesiophobia-11 0.296 <0.001

K6 0.269 <0.001
Workaholism 0.232 <0.001

Overworking hours 0.105 0.016

Frequency of shift work 0.106 0.015
Sleep duration −0.131 0.003

Note: Data are based on complete-case analysis (n = 527).
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among workers who did not undertake physically demand-
ing tasks12 or those who provide care for the elderly;14 

therefore, an excessive pain-related fear of movement/(re) 
injury may be a significant predictor of reduced work 
productivity, regardless of occupation type. In the present 
study, there was a significant relationship between kine-
siophobia and presenteeism that was observed indepen-
dently of LBP intensity itself. These findings suggest the 
importance of assessment and intervention in kinesiopho-
bia for improving work productivity. A recent study with 
kinematic analysis indicated that a specific lumbar move-
ment was significantly slower in chronic LBP group with 
a high degree of kinesiophobia than in the group with 
a low degree of kinesiophobia.36 These findings may facil-
itate an understanding of the mechanisms whereby kine-
siophobia could lead to decreased work productivity.

In the present study, we found positive correlations 
with depressive symptoms and presenteeism. Many epide-
miological studies have indicated that depression is 
a predictor of the chronicity of LBP.37 A large-scale 
study with data from the Japan National Health and 
Wellness Survey has indicated that chronic LBP patients 
with depression had a lower quality of life and work 
productivity.13 Moreover, a previous study on the eco-
nomic impact of the health condition on work productivity 
has demonstrated that depression, as well as LBP, is one of 
the leading causes of presenteeism.3 Given that depressive 
symptoms were independently associated with presentee-
ism even after adjustment for LBP intensity in this study, 

the evaluation of and approach to depression might need to 
be reconsidered for the development of more effective 
strategies to improve work performance among individuals 
with LBP.

Sleep disturbances are common in individuals with 
LBP.38 We found that shorter sleep duration was signifi-
cantly associated with greater presenteeism among nursing 
staff with LBP. These findings were supported by previous 
studies, which indicated that reduced productivity was the 
commonly reported work performance impairment in 
workers with insomnia.39,40 Disturbed (inadequate) sleep 
has been indicated to cause daytime sleepiness, which 
could result in decreased productivity and accidents on 
the job.39 In our study, the relationship between sleep 
duration and presenteeism remained significant after con-
trolling for LBP intensity and psychological distress, that 
were considered to be common confounders.11,13 These 
results imply that sleep condition is one of the key factors 
to improve work productivity among nursing staff with 
LBP, regardless of the degree of LBP intensity or psycho-
logical problems.

Among the participants in this study, only 3.3% (n = 22) 
had been absent from work in the past year because of LBP. 
The low rate of absenteeism in our study was similar to that 
in a previous multicenter international study.8 This study 
revealed that the proportion of absenteeism attributed to 
musculoskeletal disorders was much lower in Japan than in 
the UK. The prevalence of absenteeism owing to LBP may 
depend on a different set of values or cultures between 

Table 3 Linear Regression Analysis for Presenteeism Among Nursing Staff with Low Back Pain

Crude Analysis Adjusted Analysis with Complete 
Case Data*

Adjusted Analysis with Multiple 
Imputed Data*

β SE p β SE p β SE p

Low back pain intensity 3.774 0.590 <0.001 2.275 0.575 <0.001 2.681 0.511 <0.001
Tampa Scale for Kinesiophobia-11 1.389 0.180 <0.001 1.112 0.186 <0.001 0.962 0.170 <0.001

K6 1.370 0.197 <0.001 0.616 0.215 0.004 0.674 0.192 <0.001

Workaholism 1.055 0.179 <0.001 0.278 0.211 0.188 0.292 0.179 0.104
Overworking hours 0.230 0.100 0.022 0.065 0.099 0.510 −0.021 0.093 0.823

Frequency of shift work 0.354 0.171 0.039 0.210 0.165 0.206 0.159 0.148 0.282

Sleep duration −2.451 0.945 0.010 −1.990 0.874 0.023 −1.652 0.778 0.034
Insomnia 6.472 2.055 0.002 1.682 1.925 0.383 0.785 1.716 0.647

Quantitative job demand 7.294 2.094 <0.001 0.258 2.199 0.907 0.457 1.952 0.815

Qualitative job demand 7.421 2.160 <0.001 3.806 2.277 0.095 4.538 2.047 0.027
Job control 2.228 2.942 0.449 −1.216 2.808 0.665 −2.049 2.394 0.392

Support from supervisor 11.246 3.150 <0.001 4.518 3.060 0.140 5.207 2.698 0.054

Support from coworker 6.483 2.198 0.003 3.002 2.070 0.148 1.780 1.856 0.338

Note: *Adjusted for age, sex, body mass index, and all variables indicated in the table. 
Abbreviations: β, parameter estimate (unstandardized regression coefficient); SE, standard error.
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countries, or the type of occupation. In the present study, we 
did not perform statistical analysis with absenteeism as an 
outcome variable because the number of identified indivi-
duals with absenteeism was considerably low.

Our study found that psychological (kinesiophobia and 
depression) and sleep problems were associated with pre-
senteeism. These factors could be a barrier to treatment 
efficacy or functional recovery. Our results encourage 
clinicians and occupational health staff to identify these 
problems prior to any intervention. The assessment of 
these factors at an early stage would need planning for 
biopsychosocial approaches focused on the modification of 
psychological and lifestyle factors, to improve work pro-
ductivity among workers with LBP.

Our findings should be interpreted with regard to sev-
eral limitations. First, approximately one-fifth of the parti-
cipants had missing data in the present study. Analyses 
conducted after excluding individuals with missing vari-
ables could produce biased estimates and reduce precision 
and power. Therefore, we undertook a sensitivity analysis 
with multiple imputation to address the potential bias with 
regard to the missing data, and to determine the robustness 
of our findings. The results using imputed data were simi-
lar to those from the complete-case analysis. Second, we 
evaluated presenteeism through a self-reported question-
naire. Although absenteeism was easily evaluated by 
objective measures with regard to sick leave, most pre-
senteeism instruments rely on self-reported data.41 

A previous study indicated that self-reported presenteeism 
was strongly associated with objective measures of 
productivity.42 Therefore, we adopted the WPAI-GH 
scale in the present study; the scale is a validated, fre-
quently used tool for the assessment of presenteeism 
worldwide. Third, our study was conducted at a single 
medical center, which could limit the generalizability of 
our findings. Finally, the causal relationship between pre-
senteeism and associated factors could not be elucidated 
because this survey design was cross-sectional.

Conclusions
In summary, the intensity of LBP, kinesiophobia, depres-
sive symptoms, and sleep duration were independently 
associated with presenteeism among nursing staff with 
LBP. The findings suggest that these abovementioned fac-
tors need to be considered in the development of strategies 
to increase work productivity among employees with LBP, 
as well as in the prevention of chronic LBP.
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LBP, low back pain; TSK-11, Tampa Scale for Kinesiophobia- 
11; NRS, Numerical Rating Scale; BMI, body mass index; 
BJSQ, Brief Job Stress Questionnaire; WPAI-GH, Work 
Productivity and Activity Impairment-General Health.
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