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Table 3 Adjusted means of health ontcomes between those with chronic pain and those with non-chronic pain

Dependent variable Pain group Adjusted mean SE 95 % LCL 95 % UCL p value
SF-12: mental component summary Chronic pain 44.04 0.38 43.29 44.79 0.3848
SF-12: mental component summary Non-chronic pain 44.41 0.19 44.05 44.78 -
SF-12: physical component summary Chronic pain 43.93 0.28 43.38 44.48 <0.0001
SF-12: physical component summary Non-chronic pain 47.73 0.14 47.46 48.00 -
Health state utility score Chronic pain 0.67 0.00 0.66 0.68 <0.0001
Health state utility score Non-chronic pain 0.71 0.00 0.70 0.71 -
Absenteeism % Chronic pain 4.70 0.98 3.12 7.08 0.0111
Absenteeism % Non-chronic pain 2.60 0.25 2.15 3.14 -
Presenteeism % Chronic pain 30.33 1.62 27.32 33.67 <0.0001
Presenteeism % Non-chronic pain 20.38 0.51 19.41 21.41 -
Overall work impairment % Chronic pain 32.02 1.77 28.74 35.68 <0.0001
Overall work impairment % Non-chronic pain 21.96 0.57 20.87 23.10 -
Activity impairment % Chronic pain 34.79 1.17 32.56 37.17 <0.0001
Activity impairment % Non-chronic pain 26.07 0.43 25.25 26.93 -
Healthcare provider visits in past 6 months Chronic pain 10.91 0.56 9.86 12.06 <0.0001
Healthcare provider visits in past 6 months Non-chronic pain 6.34 0.16 6.03 6.67 -

ER visits in the past 6 months Chronic pain 0.20 0.05 0.12 0.33 0.0127
ER visits in the past 6 months Non-chronic pain 0.10 0.01 0.08 0.13 -
Hospitalizations in the past 6 months Chronic pain 0.78 0.22 0.45 1.35 0.0356
Hospitalizations in the past 6 months Non-chronic pain 041 0.05 0.31 0.53 -

SE standard error, LCL lower confidence limit, UCL upper confidence limit

due to presenteeism per-patient per-year compared with
¥894,642 for employed respondents with non-chronic pain
(p < 0.05). The total indirect costs for employed patients
with chronic pain were significantly higher than employed
respondents with non-chronic pain (¥1,513,879 vs.
¥1,000,650, p < 0.05).

The overall rating of pain was 5.26 (SD = 2.47) on the
eleven-point NRS. We sought to examine which factors
were associated with a higher assessment of severity (see
Table 4). Pain severity was highest among respondents with
chronic pain between 30 and 80 years (bs = 1.36—1.77) and
lowest among respondents less than 30 years (all p < 0.05).
Females reported higher levels of pain (b = 0.41) as did
respondents with lower household income (b = 0.58; both
p < 0.05). Regular exercise was associated with lower pain
severity (b = —0.43). Although comorbidities were unre-
lated to pain severity, an increasing number of pain types
was associated with increased severity (2 pain types:
b = 0.49; 3 pain types: b = 1.19; 4+ pain types: b = 1.37;
all p < 0.05).

Discussion
Although a few studies have examined the effect of specific

chronic pain conditions on the health outcomes of patients
in Japan, the literature has lacked a broad assessment of the

effect of chronic pain. The aim of the current study was to
address this gap by examining the effect of chronic pain
across health status, work productivity, healthcare resource
use, and economic outcomes as well as determining which
factors were most strongly associated with greater pain
severity

A large percentage of chronic pain was experienced in
the back, joints, neck, and shoulders, which replicates pre-
vious prevalence studies in Japan [7, 8]. Nearly 60 % of
patients with chronic pain were not currently treated, high-
lighting the unmet needs of these patients. A previous study
in Japan found a similar percentage of chronic pain patients
had sought treatment (42 %), however this included both
treatment through a medical institution and folk remedies
and only in patients experiencing chronic musculoskel-
etal pain [7]. The current finding suggests an inadequacy
with current treatment options which has been previously
reported in prior studies in Europe [8, 18].

Very few studies have assessed the burden of chronic
pain in Japan; the ones that have done so were limited by
only including a specific type of pain [7-9]. Comparisons
between those with and without chronic pain suggested,
even after adjusting for demographic and health history dif-
ferences, that patients with chronic pain report worse health
status. Chronic pain affects physical functioning, and it is,
therefore, not surprising that group differences were greater
for physical health than on mental health. Nevertheless, for
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Table 4 Predictors of pain Parameter b 95%LCL 95%UCL ¢ »

severity among those with

chronic pain (N = 785) Intercept 297 193 4.00 563  <0.0001
Age group: <30 years - - - - -
Age group: 30 to <40 years 1.36 044 2.27 291 0.0037
Age group: 40 to <50 years 1.55  0.69 2.40 3.55  0.0004
Age group: 50 to <60 years 177 0.92 2.61 4.10  <0.0001
Age group: 60 to <70 years 1.50  0.66 2.34 349  0.0005
Age group: 70 to <80 years 1.68  0.78 2.59 3.64  0.0003
Age group: 80 years or more 0.43 —1.30 2.17 049  0.6221
Male —-041 -0.79 -0.02 —2.08 0.0377
Income: < ¥3 million 058  0.07 1.10 221  0.0273
Income: ¥3 million to <¥5 million - - - - -
Income: ¥5 million to <¥8 million 0.06 —042 0.54 024 0.8099
Income: ¥8 million or more -0.53 -1.01 —-0.05 -2.19 0.029
Income: decline to answer —-0.07 —0.81 0.68 —0.18 0.8589
BMI: underweight 024  —0.40 0.88 0.74 0458
BMI: acceptable risk - - - - -
BMI: increased risk 017 =022 0.56 0.85 03976
BMI: high risk 040  —0.15 0.94 143 0.1544
BMI: decline to provide weight 024 —-1.08 1.56 036  0.7202
Former smoker 025 015 0.66 124 02157
Current smoker 0.15 =032 0.61 0.62  0.5357
Alcohol use —-0.03 -043 0.36 —-0.16 0.872
Regular exercise -043 -0.77 -0.08 —245 0.0147
CCI 0.06 —0.04 0.15 122 02235
Household composition: live alone - - - - -
Household composition: live with adults only 033  -0.20 0.86 123 0.2182
Household composition: live with children and adults 0.18  —0.44 0.79 0.56  0.5751
Household composition: live with children only 059 071 1.90 0.89  0.3726
Number of pain types: 1 pain type - - - - -
Number of pain types: 2 pain types 049 003 0.96 2.07  0.0387
Number of pain types: 3 pain types 1.19  0.70 1.69 472  <0.0001
Number of pain types: 4+ pain types 1.37 091 1.83 5.88  <0.0001

b unstandardized regression estimate, 95 % LCL 95 % lower confidence limit of the unstandardized
regression estimate, 95 % UCL 95 % upper confidence limit of the unstandardized regression estimate,

t t-value

both physical and mental components, differences between
those with and without chronic pain exceeded established
clinically-relevant cutoffs, emphasizing the dramatic effect
of chronic pain on the patient health experience.

By using the WPAI-GH questionnaire, one of the few
ways to understand from the patient perspective how their
health is affecting their job duties, this study also provides
an estimate of the economic burden of chronic pain. Com-
pared with those without chronic pain, respondents with
chronic pain were characterized by significantly greater
work and activity impairment relative to those without
chronic pain, which is consistent with past research in
Japan that focused on work effects and impairment in
activities of daily living [7-9]. Respondents with chronic
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pain reported between 73-99 % more work and activity
impairment compared to those without chronic pain; this
equated to approximately one-third more of work time that
was missed or rendered ineffective due to health problems.
The data additionally showed that respondents with chronic
pain reported more resource use than those without chronic
pain. Chronic pain patients reported over twice the number
of physician visits, ER visits and hospitalizations.

To further reinforce the effect of chronic pain on health
outcomes, we also performed a supplemental analysis
which compared patients with chronic pain to patients with
non-chronic pain. Although, as would be expected, the dif-
ferences between groups was less than in the main analy-
sis, significant effects were observed in health status, work
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impairment, and healthcare resource use. Indeed, respond-
ents with chronic pain reported significantly lower levels
of PCS and health utilities to a clinically relevant degree
and reported approximately 50 % more work impairment
and healthcare resource use visits compared with respond-
ents with non-chronic pain. These results further reinforce
the burden of chronic pain, even above and beyond that of
more general, non-chronic pain.

The severity results suggest that most patients experi-
ence moderate-to-severe levels of pain. Holding other vari-
ables constant, income <¥3 million was associated with
higher pain severity. Johannes et al. [19] identified an asso-
ciation of low household income and chronic pain, which
support our current findings. The current study also demon-
strated the negative correlation of regular exercise and pain
severity. These results suggest that encouragement of regu-
lar exercise by healthcare professionals may help to allevi-
ate the severity of a patient’s pain.

In conclusion, the results suggest that chronic pain has
a significant role in an individual’s health status, work pro-
ductivity, daily activity impairment, healthcare resource
use, and economic burden in Japan. Given this burden, and
low treatment rates, the current study suggests that a multi-
disciplinary approach to patients with chronic pain in Japan
is warranted.

“Limitations

Because chronic pain could only be calculated for those
who were diagnosed with their type of pain (since duration
of pain was not known among those without a diagnosis of
their pain), the prevalence estimate of chronic pain (2.62 %)
is dramatically underestimated. However, if we assume the
distribution of pain duration for those diagnosed is simi-
lar to all of patients who reported pain in the past month,
then the prevalence of chronic pain in the NHWS sample
could be estimated at 12 % (90 % of patients diagnosed had
their pain for 3 months or more x13.31 % of all NHWS
respondents who reported pain in the past month = 12 %).
This figure of 12 % is more consistent with the literature in
Japan [20].

Other limitations of the current study include a reliance
on patient-reported data, the cross-sectional design, statisti-
cal methods, and the sampling method. Although patient-
reported data is necessary to assess the subjective nature
of pain, measurement data may have been introduced due
to the inability to verify patient reports of certain variables
such as treatment use or healthcare resource use. Addition-
ally, the cross-sectional nature of the data does not allow
the ability to make causal inferences between the presence
of chronic pain and various outcomes or between health
history and pain severity. We attempted to control for a

variety of key important variables (e.g., age, comorbidi-
ties, etc.). However, it is possible there are other third vari-
ables not included in the analysis that would explain part,
or all, of the association between chronic pain and health
outcomes. There was also a large imbalance in sample
size between the pain and control groups. Although this
does not bias our estimates of the burden of pain, different
adjusted means might be generated if alternative techniques
are used (e.g., matching, instrumental variable approach).
Lastly, it is unclear the extent to which our chronic pain
sample generalizes to the chronic pain population; certain
subpopulations (i.e., patients in very poor health) may be
underrepresented.
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