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Introduction

　Approximately 10% to 20% of Japanese people suffer 
from chronic pain, and it has been reported that the prev-
alence of musculoskeletal pain, especially in the lower 
back, neck, and shoulder regions, is very high [1-4].   

Studies focusing solely on musculoskeletal pain among 
those with chronic pain have also been conducted, by 
Nakamura et al suggesting great interest in this topic 
[5].  In a previous study, we conducted a cross-section-
al survey on the same subjects as this study and found 
that 34% had chronic musculoskeletal pain [6].  In Eu-
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rope, it has been reported that >20% of employees have 
musculoskeletal pain, and interventions to prevent 
work-related musculoskeletal pain have been investi-
gated [7].  While it is necessary to identify the precise 
nature of CMSP in workers and to examine effective 
countermeasures, few studies regarding CMSP among 
Japanese workers have been undertaken.
　Chronic pain has been shown to result in decreased 
productivity in workers [8].  The relationship between 
decreased work productivity and CMSP located in the 
lower back, neck, shoulder, and upper arm regions has 
been previously investigated [9-11].  Productivity loss 
may be due to absenteeism (absence from work or sick 
leave due to health problems) or presenteeism (attend-
ing work despite health problems).  In one study under-
taken in the United States, economic losses and health 
expenditures due to presenteeism were estimated to be 
approximately four times higher than those due to ab-
senteeism [12].  Moreover, it has been suggested that 
many workers with lower back pain continue work-
ing despite pain [13].  Therefore, more information 
is needed concerning the relationship between CMSP 
and productivity loss resulting from decreased ability 
to function at work due to presenteeism.
　Risk factors for overall CMSP, including obesity, 
drinking, smoking, insomnia and heavy physical ac-
tivity, have been investigated [14-17].  In our previous 
study conducted with the same subjects as this study, 
we indicated that lack of sleep and overtime work are 
associated with chronic musculoskeletal pain [18].  In 
addition, site-specific CMSP risk factors, work his-
tory, physical activity, and psychological stress were 
investigated with respect to chronic lower back pain 
[19], while self-rated health condition and somatiza-
tion have been examined with respect to chronic arm 
and knee pain [20, 21].  Among the psychological fac-
tors, we focused on fear-avoidance beliefs (FABs) as 
a risk factor of chronic lower back pain.  FABs arise 
when there is a pessimistic or catastrophic interpreta-
tion of pain while it is being experienced that causes 
fear of or anxiety about re-occurring pain such that 
the person avoids behaviors that may cause that pain.  
FABs cause muscle weakness and a decreased range 
of motion through over-suppressing activities that 
may trigger pain all in order to avoid pain recurrence.  
In addition, excessive attention to painful stimuli has 

been reported to cause depression and lower the pain 
perception threshold, leading to chronic pain.  Due 
to a decrease in the ability to pay attention to other 
activities, the ability to perform cognitive tasks is re-
duced [22, 23].  We hypothesized that avoiding pain-
ful movements would have a negative impact on the 
ability to function at work, such that the more intense 
the FAB, the greater the reduced ability to function at 
work.  Furthermore, we presumed that FABs also re-
sult in CMSP in regions other than the lower back, and 
that the more intense the FABs, the greater the reduced 
ability to function at work due to CMSP in those re-
gions.  Few studies have investigated the relationship 
between FABs and ability to function at work and, 
to our knowledge, this is the first longitudinal study 
aimed to identify risk factors for CMSP to analyze the 
relationship between FABs and loss of productivity.

Subjects and Methods

Study design and setting
　In this longitudinal study, we used a self-adminis-
tered questionnaire for workers at 118 worksites in the 
manufacturing, financial, and retail industries.  We fol-
lowed participants from April 2016 to March 2017, ad-
ministering a baseline questionnaire in June 2016 and 
a follow-up questionnaire available from December 
2016 to January 2017.  The questionnaires included 
questions about the workers and their work-related at-
tributes, musculoskeletal pain, the Work Functioning 
Impairment Scale (WFun), and the Japanese version of 
the Tampa Scale for Kinesiophobia (TSK-J).

Participants
　In the baseline survey, we distributed a questionnaire 
that included an overview of the study and an informed 
consent form to 3,406 workplace employees, and re-
sponses were obtained from those who had consented 
to participate in the study.  In the follow-up survey, the 
questionnaire was re-distributed to the same employ-
ees who had responded to the baseline questionnaire 
and no recommendation was made for employees who 
hadnʼt answered the questions.  The subjects were se-
lected from workplaces at which the first author or co-
authors worked as an occupational physician.  The data 
were collected both electronically and on paper.
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Measurements
Baseline characteristics and work-related factors
　Baseline characteristics included age, sex, education 
level, and illnesses requiring treatment.  Work-related 
factors such as business type, job content, job posi-
tion, frequency of midnight work, and working hours 
at the office were surveyed using a self-administered 
questionnaire.  Industries were categorized according 
to the Japanese Standard Industry Classification as de-
termined by the Ministry of Internal Affairs and Com-
munications of Japan.  Workers were asked to catego-
rize their jobs according to a self-administered format.  
The three categories comprised physical labor (work-
ers mainly engaged in moving/working at production 
sites, e.g., driving and maintenance), intellectual labor 
(mainly using their expertise working in general of-
fices, e.g., using personal computers or in computer-
aided design), and emotional labor (work mainly com-
municating with people, e.g., sales and marketing, bank 
teller or working with personnel in stores).  We defined 
midnight work as working from 10 PM to 5 AM and 
asked participants to report the number of midnight 
work hours per month.  Employees were asked to self-
report the number of hours worked per day within the 
past three months.  Overtime work per month was cal-
culated as follows: 20 (the average number of work-
ing days per month in Japan) × the number of working 
hours per day reported by the workers minus 8 hours 
(the statutory working hours per day in Japan).

Measurements of musculoskeletal pain
　Workers were asked questions about all musculo-
skeletal pain sites and those sites most affecting their 
work using a total of eight available response options.  
Seven human body charts indicating pain at seven dif-
ferent sites (neck, shoulders, upper limb, back, lower 
back, hip joint, knee) were used for collecting respons-
es.  An ʻother painʼ location option was available for 
workers to indicate other more specific pain sites (Ap-
pendix 1).  In terms of duration of pain, the workers 
were asked to respond as follows: (1) ≤1 month, (2) 
1-3 months, or (3) >3 months.  Pain frequency was 
also determined as follows: (1) almost daily, (2) 2-5 
days/week, (3) approximately 1 day/week, or (4) ap-
proximately 1-2 times/month.

Definition of chronic musculoskeletal pain
　The International Association for the Study of Pain 
(IASP) defines chronic pain as follows: “Chronic pain 
has been recognized as that pain which persists past 
the normal time of healing and with nonmalignant 
pain, three months is the most convenient point of di-
vision between acute and chronic pain” [24].  There-
fore, in this study, we defined CMSP as the presence of 
musculoskeletal pain lasting more than three months.

Group categorization according to musculoskeletal pain 
status
　Workers were categorized into four CMSP groups: 
those who reported no CMSP in both baseline and fol-
low-up surveys were classified as “No prevalence of 
CMSP;” those who reported no CMSP in the baseline 
survey and then reported CMSP in the follow-up sur-
vey were classified as “Developing CMSP;” those who 
reported CMSP in the baseline survey but reported 
no CMSP in the follow-up survey were classified as 
“Recovering from CMSP;” and workers who reported 
CMSP in both surveys were classified into the “Persis-
tent CMSP” group.

Work Functioning Impairment Scale (WFun)
　The WFun questionnaire comprised seven items 
concerning the correlation between current working 
conditions and well-being.  Workers were asked to re-
spond using a five-point Likert scale as follows: (1) 
almost daily, (2) ≥2 days/week, (3) ≥1 days/week, (4) 
≥1 days/month, or (5) none, in order to measure the 
degree of non-disease-specific work-related disabil-
ity [25, 26].  The scores ranged from 7 to 35 and the 
higher the score, the greater the decreased ability to 
function at work.

Japanese version of the Tampa Scale for Kinesiophobia 
(TSK-J)
　This questionnaire comprised 17 items concerning 
beliefs and perceptions about pain and measured the 
intensity of FABs using a four-point Likert scale for 
responses as follows: (1) strongly disagree, (2) dis-
agree, (3) agree, or (4) strongly agree [27-29].  The 
scores ranged from 17 to 68 and the higher the score, 
the stronger the FAB.  While FABs have been fre-
quently observed in people with musculoskeletal pain, 
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only workers with musculoskeletal pain were evalu-
ated for TSK-J scores in this study.

Group categorization according to degree of FAB in 
employees with musculoskeletal pain
　In order to assess the relationship between FABs as-
sociated with musculoskeletal pain and the ability to 
function at work, we grouped workers with musculo-
skeletal pain according to their degree of FAB.  Work-
ers with musculoskeletal pain (transient and chronic) 
were divided into four groups according to quartiles 
of TSK-J scores for cross-sectional assessment in the 
baseline survey: TSK-J ≤36, TSK-J 37-39, TSK-J 
40-43, and TSK-J ≥44.  For the longitudinal analysis 
of baseline and follow-up surveys, the first and third 
quartiles of the change in TSK-J score (baseline TSK-
J score – follow-up score) were used to create three 
groups: ΔTSK-J <-2 (improvement group), ΔTSK-J 
-2 to 2 (no change group), and ΔTSK-J >2 (deteriora-
tion group).

Statistical analysis
　We first compared individual and occupational fac-
tors across the four categories of CMSP status using 
a chi-squared test or a one-way analysis of variance 
(ANOVA).  Subsequently, we conducted a logistic re-
gression analysis with a forced-injection method using 
data from workers in the No Prevalence of CMSP and 
Developing CMSP groups to evaluate factors affect-
ing the chronicity of musculoskeletal pain.  Response 
variables included the presence or absence of CMSP, 
and explanatory variables included sex, age, body mass 
index (BMI), and employeesʼ other personal and occu-
pational factors including illnesses requiring treatment, 
night shift work, mean working hours, mean sleeping 
time and changes in working hours.  Age, BMI, mean 
working hours, mean sleeping time and changes in 
working hours were continuous variables.  To avoid 
multicollinearity, the variance inflation factor (VIF) 
was calculated for each explanatory variable, confirm-
ing that VIF was <2 for all variables.
　To assess the relationship between CMSP and the 
ability to function at work, we performed repeated 
measures ANOVA with response variables such as 
the WFun score, explanatory variables such as CMSP 
classification and the time of the survey, and potential 

confounders such as age and sex.
　Finally, we analyzed the relationship between FABs 
associated with musculoskeletal pain and the ability to 
function at work.  The cross-sectional analysis involved 
the four groups created according to the baseline TSK-J 
score quartile.  The multivariate ANOVA involved re-
sponse variables such as the WFun score, explanatory 
variables such as TSK-J score, and potential confound-
ers such as age, sex and existence of musculoskeletal 
pain as reported in the follow-up survey.  A longitudi-
nal analysis was performed using a multidimensional 
repeated measures ANOVA with response variables 
such as the WFun score, explanatory variables such as 
changes in the TSK-J score and the time of the survey, 
and potential confounders such as age and sex.  Subse-
quent multiple comparison tests were performed using 
the Bonferroni method.  The significance level was set 
at P < 0.05.  All statistical analyses were performed us-
ing SPSS 24.0J (IBM SPSS Japan, Inc., Tokyo, Japan).

Ethical approval
　This study was conducted in accordance with the 
Declaration of Helsinki and was approved by the Med-
ical Research Ethics Committee at the University of 
Occupational and Environmental Health, Japan (No.  
H28-001).  The outline of the research was explained 
to the persons in charge at each worksite and to the 
occupational health staff, and consent was obtained.  
In addition, informed consent was obtained from all 
employees participating in the study.

Results

Participants
　A total of 2,154 workers agreed to participate in the 
study and subsequently responded to the questionnaire.  
Of these, 99 were excluded from the analysis because 
of incomplete responses, resulting in a sample size of 
2,055 participants included in the analysis.  Of 2,055 
workers who completed the questionnaire in the base-
line survey, 1,673 also responded to the questionnaire 
in the follow-up survey.  The second survey included 
1,488 workers for a follow-up rate of 72.4%.  We ex-
cluded 91 workers who did not answer questions re-
quired for analysis such as sex, age, presence of illness 
requiring treatment, and/or working hours; 70 workers 
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with missing data for WFun; and 24 workers with miss-
ing data for TSK-J (Fig. 1).  The mean age (standard 
deviation) of all participants was 41.2 (12.2) years, and 
80.8% were men.  According to the CMSP classifica-
tion, there were 975 (65.5%) workers in the No Preva-
lence of CMSP group, 132 (8.9%) in the Recovering 
CMSP group, 169 (11.4%) in the Developing CMSP 
group, and 212 (14.3%) in the Persistent CMSP group 
(Table 1).

Comparing individual and occupational factors accord-
ing to CMSP
　Our findings showed that there were significant dif-
ferences in personal factors between the four groups 
according to age (F[3,1484] = 9.465, P < 0.001), mean 
sleeping time (F[3,1484] = 6.707, P < 0.001) and the 
presence of illnesses requiring treatment ( χ2 = 27.895, 
P < 0.001).  In the multiple comparison test, the mean 

age in the No Prevalence of CMSP group was signifi-
cantly younger than that of the other three groups and 
mean sleep time in the No Prevalence of CMSP group 
was significantly longer than that of Recovery and 
Persistent CMSP groups.  In the residual analysis of 
illnesses requiring treatment, the proportion of work-
ers with illnesses requiring treatment was significantly 
higher in the Recovering and Persistent CMSP groups 
and significantly lower in the No Prevalence of CMSP 
group (Table 1).
　Regarding occupational factors, there was a sig-
nificant difference between the four groups in mean 
working hours (F[3,1484] = 5.937, P = 0.001).  Ac-
cording to the multiple comparison test, mean working 
hours were significantly shorter in the No Prevalence 
of CMSP group than in the Recovering CMSP group 
(Table 1).

Distributed a questionnaire in the baseline study
(n=3,406)

Answered the questionnaire in the baseline study 
(n=2,154) 

No response (n=1,252)

Included in the final analysis 
(n=1,488) 

follow-up survey

Excluded the analysis (n=99)
• Unclear response for site of pain (n=75)
• Unclear response for the duration of pain (n=24)

Answered the questionnaire in the follow-up study
(n=1,673) 

Included in the analysis at the baseline study
(n=2,055) 

Excluded the analysis (n=185)
• Poor response for demographic data (n=91)
• Missing data in the WFun (n=70)
• Missing data in the TSK-J (n=24)

No response (n=382)

Fig. 1.  Flowchart of study participants.
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Assessment of factors affecting CMSP
　The factors relating to CMSP were evaluated using 
logistic regression analysis obtained from workersʼ 
data in the No Prevalence of CMSP and Developing 
CMSP groups.  Three significant factors relating to 
CMSP were age (odds ratio (OR) [95% confidence 
interval (CI)] = 1.02 [1.00-1.03], P = 0.028), mean 
working hours (OR [95% CI] = 1.18 [1.04-1.33], P = 
0.010), and changes in working hours (OR [95% CI] = 
1.18 [1.02-1.37], P = 0.027) (Table 2).

Comparison of WFun scores according to CMSP clas-
sification
　We compared WFun scores among the four groups 
according to CMSP classification.  There was a sig-

nificant main effect observed in the classification of 
CMSP (F[3,1482] = 6.946, P < 0.001).  In the multiple 
comparison test, the WFun scores in the Developing 
CMSP and Persistent CMSP groups were significantly 
higher than in the No Prevalence of CMSP group.  Al-
though there was no interaction between the classifica-
tions of CMSP and time points, the greatest increase in 
WFun scores among the four groups was in the Devel-
oping CMSP group (Fig. 2).

Comparison of WFun scores according to TSK-J scores 
in individuals with musculoskeletal pain
　In the baseline survey, 694 of 1,488 workers report-
ed having musculoskeletal pain (including all transient 
and chronic pain).  Those with musculoskeletal pain 

Table 1.  Demographics and work-related factors of the workers

All 
participants
(n=1,488)
%

No prevalence 
of CMSP
(n=975)
%

Recovering 
CMSP
(n=132)
%

Developing 
CMSP
(n=169)
%

Persistent 
CMSP
(n=212)
%

Statistics P

Personal factors
Age (yr) 41.2 (12.2)† 40.0 (12.3)† 43.3 (11.6)† 43.1 (11.7)† 43.9 (12.2)† 　F = 9.465 <0.001*
Sex Female 19.2 18.3 22.0 21.3 20.3 χ2 = 1.852 　0.604

Male 80.8 81.7 78.0 78.7 79.7
BMI (kg/m2) 23.0 (3.6)† 22.8 (3.6)† 23.1 (3.4)† 23.1 (3.8)† 23.3 (3.5)† 　F = 1.191 　0.312
Mean sleeping hours (hr) 6.11 (0.9)† 6.2 (1.0)† 5.9 (0.9)† 6.1 (0.9)† 5.9 (0.9)† 　F = 6.707 <0.001*
Presence of illness requiring treatment 21.0 16.4▽ 28.8▲ 28.4▲ 31.1▲ χ2 = 27.895 <0.001*
Smoking status Current smoking 36.3 36.9 38.6 28.4 38.2 χ2 = 12.153 　0.059

Former smoking 25.2 23.5 23.5 34.9 26.4
no-smoking 38.5 39.6 37.9 36.7 35.4

Education Junior high school 2.8 3.1 1.5 3.0 1.9 χ2 = 10.664 　0.299
Senior high school 48.4 49.2 42.4 44.4 51.4
Vocational school 9.1 8.0 14.4 10.1 10.4
College 39.3 39.4 41.7 41.4 35.8
Obscure 0.4 0.3 0.0 1.2 0.5

Work-related factors
Job contents Physical work 48.3 49.4 44.7 46.2 46.7 χ2 = 5.069 　0.828

Brain work 45.1 44.1 45.5 46.7 48.1
Emotional work 6.6 6.4 9.8 7.1 5.2
Obscure 0.1 0.1 0.0 0.0 0.0

Midnight work None 72.4 71.7 73.5 72.8 75.0 χ2 = 6.267 　0.713
≤ 3 times/month 5.6 5.3 5.3 6.5 6.1
≥ 4times/month 22.0 23.0 21.2 20.7 18.9

Mean working hours (hr) 8.56 (1.3)† 8.47 (1.3)† 8.89 (1.4)† 8.74 (1.4)† 8.66 (1.3)† 　F = 5.937 　0.001*
Changes in working hours (hr) 0.15 (1.1)† 0.12 (1.1)† 0.15 (0.9)† 0.37 (1.3)† 0.10 (1.2)† 　F = 2.409 　0.065
†: Mean ± SD, *: P <0.05, Missing data were shown in Education (n=6) and Job content (n=1).  CMSP: Chronic musculoskeletal pain, 
SD: standard deviation, BMI: Body mass index.  In residual analysis after chi-square test, significantly high values were expressed as “▲”, 
and significantly low values were expressed “▽”.
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were divided into four groups according to the quar-
tiles of TSK-J scores: TSK-J ≤36 (n = 174), TSK-J 37-
39 (n = 184), TSK-J 40-43 (n = 194), and TSK-J ≥44 
(n = 142).  WFun scores were then compared among 
the four groups.  We observed a significant main ef-

fect (F[3,687] = 17.48, P < 0.001) in the classification 
according to TSK-J score.  In the multiple comparison 
test, WFun scores were significantly higher in the TSK-
J ≥44 and the TSK-J 40-43 groups than in the TSK-J 
≤36 and TSK-J 37-39 groups (Fig. 3).

Table 2.  Factors associated with chronic musculoskeletal pain (CMSP)

B (SE) Wald Odd ratios 95%CI P

Age 0.02 (0.01) 4.83 1.02 1.00-1.03 0.028*
Sex† -0.40 (0.23) 2.88 0.67 0.43-1.06 0.090
BMI 0.01 (0.03) 0.09 1.01 0.96-1.06 0.763
Midnight work‡ 0.13 (0.20) 0.40 1.14 0.76-1.70 0.527
Mean working hours 0.16 (0.06) 6.72 1.18 1.04-1.33 0.010*
Changes in working hours 0.17 (0.08) 4.91 1.18 1.02-1.37 0.027*
Mean sleeping hours -0.08 (0.09) 0.73 0.93 0.77-1.11 0.393
Presence of illness requiring treatment§ 0.35 (0.22) 2.68 1.42 0.93-2.17 0.102
Constant -3.40 (1.03) 10.91 0.02 <0.001

*: P <0.05, Logistic regression analysis obtained from workersʼ data in the No Prevalence of CMSP and Developing CMSP groups.  SE: 
standard error, CI: confidential interval, BMI: body mass index.  †: Female coded 0, male coded 1, ‡: The participants not engaged in the 
midnight work coded 0, the ones engaged coded 1, §: The participants without illness requiring treatment at the baseline survey coded 0, 
the ones with coded 1.

No prevalence of
CMSP (n=975)

W
Fu

n 
sc

or
e

0

10

20

30

40

Recovering CMSP
(n=132)

#1F[3,1482] = 8.533, P = 0.592, #2F[3,1482] = 6.946, P < 0.001 

Developing CMSP
(n=169)

Persistent CMSP
(n=212)

P = 0.001 
P < 0.001 

baseline
follow-up

#F[3,687] = 17.48, P < 0.001 

TSK-J≤36
(n = 174)

W
Fu

n 
sc

or
e

0

10

20

30

40

37≤TSK-J≤39
(n = 184)

40≤TSK-J≤43
(n = 194)

44≤TSK-J
(n = 142)

P < 0.001 
P < 0.001 

P < 0.001 

P < 0.001 

Fig. 2.  Comparison of WFun scores according to the 
CMSP classification.  A repeated measures analysis of vari-
ance (ANOVA) was conducted.  Baseline: data collected in 
June 2016; follow-up: data collected from December 2016 to 
January 2017.  ANOVA: analysis of variance, CMSP: chronic 
musculoskeletal pain, WFun: work functioning impairment 
scale.  #1: test of within-subjects factor (interaction between 
time points and classification), #2: test of between-subjects 
factor (main effect of CMSP classification).  The WFun score 
in the Developing and Persistent CMSP groups was signifi-
cantly higher than in the No prevalence of CMSP group.

Fig. 3.  Comparison of WFun scores according to TSK-J 
scores in individuals with musculoskeletal pain.  Subjects 
(n = 694): workers who had musculoskeletal pain in the 
baseline survey.  A cross-sectional analysis was conducted 
using the baseline surveyʼs data.  #: the statistics of a multi-
variate analysis of variance (ANOVA).  In the multiple com-
parison test, WFun scores were significantly higher in the 
TSK-J ≥44 and the TSK-J 40–43 groups than in the TSK-J 
≤36 and TSK-J 37–39 groups.  ANOVA: analysis of vari-
ance, WFun: work functioning impairment scale, TSK-J: the 
Japanese version of the Tampa Scale for Kinesiophobia.
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Comparison of WFun scores according to categoriza-
tion based on changes in TSK-J scores
　At both surveys, 485 of 1,488 workers reported hav-
ing musculoskeletal pain (including all transient and 
chronic pain).  The workers were analyzed in three 
groups using the first and third quartiles of change in 
the TSK-J scores: ΔTSK-J <-2 (improvement group, 
n = 133), ΔTSK-J -2 to 2 (no change group, n = 213), 
and ΔTSK-J >2 (deterioration group, n = 139).  While 
no significant main effect was found in the classifica-
tion based on the change in TSK-J score, a significant 
interaction was found between the classification based 
on the change in TSK-J score and the time of the sur-
vey (F[2,480] = 6.031, P = 0.003).  A simple main ef-
fect test showed that the WFun score in the follow-up 
survey was significantly higher than that in the base-
line survey for the deterioration group (Fig. 4).  Of 
the 3,091 participants who received the questionnaire, 
1,963 (63.5%) participants completed and returned 

it.  Because of missing values regarding sex, sleeping 
hours, and working hours, 206 participants were ex-
cluded from the analysis.  Another 10 participants who 
had chronic pain that was not musculoskeletal (e.g., 
headache) were excluded.  Finally, 1,747 participants 
were included in the analysis.

Discussion

　The findings of this study suggest that long and in-
creased working hours may be risk factors for CMSP 
in workers.  Long working hours have previously been 
associated with anxiety, cardiovascular disease, and 
depression [30].  Therefore, musculoskeletal symp-
toms as well as cardiovascular and psychiatric symp-
toms should be measured and evaluated as part of 
the health management of workers who continuously 
work long hours or who work an increased number of 
hours.  It is difficult to implement effective measures 
addressing CMSP in all workplaces because varying 
industries have differing risk factors for developing 
musculoskeletal pain.  Currently, effective measures 
and intervention methods are only applied horizontally 
in each industry [7].  In Japan, guidelines for measures 
to prevent lower back pain in the workplace have been 
provided.  Following a risk assessment of lower back 
pain in each industry, it has been recommended that 
continuous efforts be made to manage: the work envi-
ronment (maintaining an appropriate workplace tem-
perature, eliminating slippery floor surfaces, placing 
workbenches at an ergonomic height); the work meth-
od (automating work requiring the handling of heavy 
objects, avoiding taking the same posture for too long, 
providing appropriate breaks); and workerʼs health 
(providing health checkups for workers handling 
heavy objects, back pain prevention exercises).  It is 
also recommended that occupational health education 
be provided for employees (e.g., education for back 
pain prevention).  However, it is difficult to determine 
whether these guidelines have been well implemented, 
and few companies appear to have implemented ap-
propriate preventive measures.  In addition, no pre-
ventative guideline measures have been published 
concerning musculoskeletal pain other than lower 
back pain.  Given that musculoskeletal pain can be 
improved through early workplace intervention by in-
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Fig. 4.  Comparison of WFun scores according to cat-
egorization based on changes in TSK-J scores.  Subjects 
(n = 485): workers who had musculoskeletal pain in both 
baseline and follow-up surveys.  A repeated measures anal-
ysis of variance (ANOVA) was conducted.  Baseline: data 
collected in June 2016; follow-up: data collected from De-
cember 2016 to January 2017.  ANOVA: analysis of vari-
ance, WFun: Work Functioning Impairment Scale, TSK-J: 
the Japanese version of the Tampa Scale for Kinesiophobia.  
#1: test of within-subjects factor (interaction between time 
points and categorization),  #2: test of between-subjects fac-
tor (main effect of each categorizations).
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ternal medicine or orthopedic surgery specialists [31], 
occupational physicians may play a role in improving 
musculoskeletal pain.  Furthermore, in Japan, regula-
tions on overtime hours are scheduled to come into ef-
fect as a result of a revision of the law in 2019, and the 
introduction of a working interval will be promoted.  
This is intended to lead to a reduction in working hours 
as a management of work method.  Wergeland et al 
found that reducing working hours from >7 hours to 6 
hours lowers the incidence of musculoskeletal pain in 
the neck and shoulders [32].  Furthermore, our previ-
ous study suggested that getting enough sleep could 
reduce the onset of CMSP even when working long 
hours [18].  Based on this evidence, we presume that 
managing working hours and sleeping hours can be an 
effective intervention in workers with musculoskeletal 
pain.
　The deterioration in the ability to function at work 
among workers with CMSP participating in our study 
was consistent with previous studies [9, 33].  Since 
workers who developed CMSP during the study period 
tended to have decreased ability to function at work, 
CMSP may be a major factor in exacerbating produc-
tivity loss due to presenteeism.
　Regarding FABs, comparison of the TSK-J score 
with the WFun score in workers with musculoskeletal 
pain indicated that the greater the FAB, the greater the 
decline in the ability to function at work.  A compari-
son of the change in TSK-J score with the WFun score 
showed that increased FABs worsened the ability to 
function at work.  However, it has been reported that 
strongly held FABs are associated with an increased 
risk of long-term sick leave [34].  Workers with strong-
ly held FABs over-suppress and avoid certain move-
ments due to fear of experiencing pain during move-
ment.  When pain-inducing activities are required at 
work, efficiency and concentration can be reduced, 
and absences from work due to an inability to work are 
likely, resulting in a deterioration of ability to function 
at work and subsequent long-term sick leave.  How-
ever, from this result, it is unclear if reducing FABs 
in workers with CMSP can be an effective measure to 
improve ability to function at work.  It is considered 
that factors other than FABs may affect improvement 
in the ability to function at work.
　Measures to reduce FABs include workplace physi-

cal exercise with group-based motivational coaching 
sessions [35]; approaches to modifying pain percep-
tions, over-apprehension, and fear of pain-causing be-
haviors [36]; mindfulness training [37]; and individual 
pain counseling [38].  In addition, some reports have 
suggested that the provision of pamphlets containing 
information on the management of lower back pain are 
also effective in reducing FABs [39].  Occupational 
health staff who check work-related activities in detail 
through workplace patrols can provide workers suffer-
ing from musculoskeletal pain with appropriate edu-
cation and individual consultation concerning suitable 
workloads.  Moreover, occupational health staff may 
be easier to approach due to a shared workplace.  We 
believe that occupational health staff can contribute to 
the reduction of FABs, resulting in an improved ability 
to function at work.  While some reports have shown 
that a decrease in FABs is a predictor of early return 
to work [40], few approaches to FAB reduction have 
focused on the ability to function at work, and it is nec-
essary to construct an intervention method involving 
occupational health staff to address musculoskeletal 
pain and to verify its effectiveness.
　This study had several limitations.  First, the re-
search was conducted across three industries; there-
fore, it is difficult to generalize our findings to all 
workers because the risk of developing musculoskel-
etal pain differs depending on the industry.  Therefore, 
more accurate evaluations of actual conditions would 
only be possible if many differing industries had been 
involved in this study.  Second, because the question-
naire was self-administered, the intent of the question-
naire may not have been well understood, and FABs 
and the ability to function at work may not have been 
accurately reflected.  Objective measurement of FABs 
requires observational and psychophysiological evalu-
ations; however, such measurements or knowledge in 
relation to chronic pain are limited.  This limitation 
applies to all studies assessing FABs.  Third, although 
the questions we used concerning pain sites involved 
a human body chart, it was difficult to collect detailed 
information such as whether the pain was localized 
or generalized.  In addition, did not ask any questions 
concerning psychosocial factors (such as family prob-
lems, interpersonal stress at work, job satisfaction, 
economic problems), and were not able to examine if 
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the pain was due to organic disorders.  However, 85% 
of lower back pain cases are referred to as nonspecific 
lower back pain for which no cause can be identified 
despite various tests [41], and psychosocial factors 
such as stress and anxiety have been reported as risk 
factors for the development of pain [42], suggesting 
that psychosocial factors may be involved at various 
CMSP sites.  Therefore, the introduction of more pre-
cise measures to prevent CMSP are necessary, includ-
ing for non-specific musculoskeletal pain.  Fourth, 
FABs are measured only in subjects with musculoskel-
etal pain and cannot be analyzed if FABs improve and 
musculoskeletal pain disappears.  Therefore, it may 
not be possible to accurately assess how improvement 
in FABs will affect the recovery of pain or improve-
ment in the ability to function at work.  In the future, 
more accurate assessments depend on addressing is-
sues related to psychosocial factors and conducting 
interviews with workers from within specialist areas.

Conclusion

　Two questionnaire surveys were conducted to in-
vestigate the risk factors of CMSP and the effect of 
FABs on the ability to function at work in workers 
with CMSP.  The results suggest that long working 
hours and increased working hours are risk factors for 
CMSP.  We found that stronger FABs were associated 
with worse ability to function at work.  Improving the 
FABs of workers with CMSP may have some impact 
on improving ability to function at work.  In the future, 
we will consider other approaches to improve FABs in 
the workplace and will perform an intervention study 
to further our results.
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Appendix 1.  Diagram included in the questionnaire regarding the site of pain.  The site of pain was indicated by the number 
corresponding to the site of pain or by a circle in the diagram in 8.
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筋骨格系慢性疼痛を持つ労働者における恐怖回避思考と労働生産性の関連性について；縦断調査
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要　　　旨：本研究の目的は，筋骨格系慢性疼痛の危険因子を特定し，慢性筋骨格系疼痛を持つ労働者の恐怖回避
思考が生産性に与える影響を調査することである．2016年4月から2017年3月にかけて3つの異なる業種の従業
員に対して自記式質問紙を用いて縦断調査を実施し，質問紙には基本属性，業務関連因子，筋骨格系慢性疼痛，Work 
Functioning Impairment Scale（WFun），日本語版Tampa Scale for Kinesiophobia（TSK-J）に関して回答を求めた．ロジ
スティック回帰分析を実行して筋骨格系慢性疼痛に影響を与える要因を分析したところ，年齢（オッズ比 [OR] = 
1.02，95%信頼区間 [CI]: 1.00-1.03），平均労働時間（OR = 1.18，95%CI: 1.04-1.33），および労働時間の変化（OR = 1.18，
95%CI：1.02-1.37）において慢性筋骨格系疼痛の発生と関連が見られた．また，多元配置分散分析を行って，恐怖回
避思考と筋骨格系慢性疼痛，および恐怖回避思考と労働機能障害の関係を分析したところ，恐怖回避思考が強いほど
WFunの得点が大きくなり，恐怖回避思考が強まるとWFunの得点も増加することが示された．本研究より，長時間
労働または労働時間の増加が慢性筋骨格系疼痛の危険因子であり，慢性筋骨格系疼痛を持つ労働者の恐怖回避思考
の増強と労働機能障害の悪化が関連していることが示された．また，恐怖回避思考を改善するアプローチは筋骨格
系慢性疼痛を抱える労働者にとって有効である可能性がある．

キーワード：恐怖回避思考，筋骨格系慢性疼痛，労働生産性，プレゼンティーズム，産業保健．
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