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Background: Chronic low back pain or chronic cervical pain often has a neuropathic pain (NeP) 
component and patients with these conditions complain of sleep deprivation, loss of physical 
function, and reduced productivity due to pain. The objective of this study was to clarify the 
pathway by which pain, sleep disturbance due to pain, and physical function status influence QOL 
measures in chronic low back pain patients with NeP associated with lumbar spine diseases (CLBP- 
NeP) and in chronic cervical pain patients with NeP associated with cervical spine diseases (CCP- 
NeP).
Methods: A model assuming pain numeric rating scale (NRS), pain-related sleep interference 
scale (PRSIS), and functional indices (Roland Morris Disability Questionnaire [RMDQ], Neck 
Disability index [NDI]) as factors that can affect outcomes such as QOL (calculated using 
EuroQoL 5 Dimensions (EQ-5D)), the Patient Global Impression of Change (PGIC), and the 
Clinical Global Impression of Change (CGIC) was developed using structural equation modeling.
Results: Overall trends were frequently observed in both patients with CLBP-NeP and CCP- 
NeP. Pain NRS had the largest comprehensive direct impact on QOL based on EQ-5D and an 
overall impression of changing symptoms. The effects of pain NRS on each outcome were 
largely due to direct pain-related effects; however, for EQ-5D, an indirect effect via func-
tional improvement was the primary factor.
Conclusion: Although the results of this study suggest that the indirect functional improve-
ment of pain relief may not be recognized as a significant component of therapeutic effects 
by both physicians and patients, the pain-relieving intervention contributes directly to 
improvement of patients’ overall QOL and also indirectly via functional improvement in 
Japanese primary care settings. Accordingly, to achieve the therapeutic goal for patients with 
NeP and minimize the impact of pain burden, our findings indicate that pain relief interven-
tions are also crucial from the perspective of the patient’s HRQOL.
Keywords: neuropathic pain, spine diseases, pregabalin, function, structural equation 
modeling, EuroQoL 5 Dimensions

Introduction
Low Back Pain (LBP), and neck pain are worldwide health concerns, especially in 
industrialized countries. Back and neck pain is the 11th highest leading cause of 
disability-adjusted life years (DALYs) in global, the fourth in high income countries 
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and the third in Japan in the Global Burden of Disease 
studies 2019.1 In epidemiological studies,2,3 including 
those conducted in the Japanese general population,4 the 
number of adults reporting neck or shoulder pain repre-
sented almost one half of the surveyed population. 
Additionally, in a cross-sectional postal survey that 
included more than 6000 Japanese adults, 8% of respon-
dents who reported experiencing severe chronic pain 
(defined as pain that lasted for more than 3 months) also 
reported chronic pain in their neck region, which adversely 
affected their quality of life.5 According to the 
Comprehensive Survey of Living Conditions in 2019 by 
Japan’s Ministry of Health, Labour and Welfare, LBP and 
shoulder pain were the most common symptoms in both 
men and women.6

Suka et al conducted a survey among a Japanese adult 
population who underwent health examinations to estimate 
the degree to which LBP decreased their quality of life 
(QOL) and reported the results in terms of reductions in 
QOL.7 Additionally, Sadosky et al analyzed the Japan 
National Health and Wellness Survey to clarify the effect 
of pain severity on health status (using SF-36), work 
productivity, healthcare resource use, and cost among 
Japanese respondents with LBP. LBP patients reported 
considerable and significant sleep disturbance and impair-
ment of QOL at high pain severity levels.8 Previous stu-
dies conducted in other countries also reported similar 
results to those of the Japanese studies – that chronic 
LBP (CLBP), defined as LBP lasting ≥3 months, signifi-
cantly increased patients’ burden in comparison with non-
chronic LBP.9

In patients with cervical radiculopathy10,11 or cervical 
spondylotic myelopathy,12 neuropathic pain (NeP), which 
is well observed in CLBP through nerve root 
involvement,13,14 is a common symptom. In addition, in 
patients with NeP conditions, high pain severity is 
reported to be associated with poor sleep as well as 
reduced function and productivity;15 both the pain and 
the sleep disturbance affect the ability to function effec-
tively and perform daily activities.

Pain improvement may have a positive impact on qual-
ity of life, however, no verification has yet been made as to 
whether simply improving pain is sufficient to achieve the 
therapeutic goal of chronic pain management, which aims 
to minimize its burden. Hence, in this study of patients 
with CLBP-NeP or CCP-NeP, we aimed to clarify how the 
pathways of pain, sleep disorders caused by pain, and the 
state of physical function influence indicators of patient 

health-related QOL in primary care settings using non- 
interventional study results of pregabalin in Japan.

Methods
Study Design and Data Source
This study is based on the secondary use of data from two 
observational studies on CLBP-NeP and CCP-NeP 
patients undergoing conventional analgesic care. As the 
objective of this analysis was to examine the comprehen-
sive effects of pain improvement on QOL, only data from 
the pregabalin arm were used. The design of these studies 
is detailed below.

The original studies were a multicenter, prospective 
non-interventional observational study. Subjects with 
CLBP with accompanying lower limb radiating pain 
(with a neuropathic component)16 or chronic cervical 
pain with accompanying upper limb radiating pain (with 
a neuropathic component)17 – who met all other entry 
criteria – were enrolled at baseline for the duration of the 
study. The analgesic treatment was determined by the 
clinical judgment of the physician in charge of patient 
management; therapeutic choice was not related to the 
decision to take part in the study. All enrolled subjects 
received analgesic treatment. The study required 3 visits: 
Baseline/enrollment visit, Week 4 visit and Week 8 visit 
(or discontinuation). The studies were performed in accor-
dance with the Declaration of Helsinki and received 
approval from the Byoin-Godo Ethical Review Board; all 
patients provided written informed consent prior to parti-
cipation (Clinicaltrials.gov identifier: NCT02273908, 
NCT02868359)

Study Population in the Original Studies
Inclusion Criteria
In the original studies of CLBP-NeP patients16 and CCP- 
NeP patients,17 the following inclusion criteria were 
necessary for subjects to be eligible for the study: 1) 
Received adequate study information and then provided 
a signed informed consent form; 2) had CLBP accompa-
nied by lower limb pain (with a neuropathic component) 
from the knee to the ankle (for CCP-NeP patients, subject 
required chronic pain with accompanying radiating pain to 
the superior limb beyond the elbow); 3) male or female 
and aged ≥18 years old (for CCP-NeP patients, ≥20 years 
old); 4) complained of LBP for 3 months or more before 
Visit 1 (for CCP-NeP patients, subject required cervical 
pain with accompanying radiating pain to superior limb 
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[for a duration of ≥12 weeks at Visit 0]); 5) refractory to 
prior analgesics for ≥3 months; 6) was able and willing to 
complete all study related assessments and comply with 
the study schedule and clinical procedures at clinic; 7) had 
pain numerical rating scale (NRS) ≥5 at baseline (based on 
recall for the past week) (for CCP-NeP patients, subjects 
required pain NRS ≥5 and Pain Related Sleep Interference 
Scale (PRSIS) ≥1 at baseline [based on recall for the past 
week]).

Exclusion Criteria
In the original studies,16,17 patients meeting any of the 
following criteria were not included in the study: 1) 
Subjects who, in the opinion of the investigator, were not 
likely to complete the trial for whatever reason; 2) subjects 
previously treated with pregabalin.

Outcome
The EQ5D-5L, the Clinical Global Impression of Change 
(CGIC) and the Patient Global Impression of Change 
(PGIC) in the pregabalin arm of the original studies 
were used as outcomes, and the pain NRS, PRSIS and 
measures of disability (the Roland Morris Disability Index 
[RMDI] for CLBP-NeP and the neck disability index 
(NDI) for CCP-NeP, respectively) were evaluated to 
examine the magnitude of direct or indirect effects of 
pain improvement on QOL.16,17 However, we have recog-
nized that the score measured by EQ-5D-5L reflects the 
general population’s sense of value, not patients. Since it 
focuses not only on symptoms, such as pain and numb-
ness, but also on the overall health of patients, the EQ-5D- 
5L can be viewed as a comprehensive tool for evaluating 
changes in the overall health condition of patients with 
NeP (that patients in the original study may have experi-
enced). Therefore, EQ-5D-5L was adopted as a method of 
measuring overall health-related QOL in this study with 
caution.

Endpoint
The primary endpoint was to investigate the direct and 
indirect pathways between pain NRS, PRSIS, and QOL 
using Structural Equation Modeling (SEM). QOL was 
considered as an observed variable based on Japanese 
index values. For each equation, study (as fixed effect), 
sex and age were included as covariates. These analyses 
were performed for PRO measurements at 8 weeks. It 
should be noted that the interactions between variables, 
either observed or latent, and the direction of interactions 

were assessed in an exploratory manner, based on model 
fitting. The purpose of the exploratory endpoint was to 
investigate the direct and indirect pathways between pain 
NRS, PRSIS, and either CGIC or PGIC using SEM. This 
was evaluated in the same manner as the primary endpoint.

Statistical Analysis
The primary and exploratory endpoints were investigated 
on a basis using structural equation modeling (SEM). 
Patients in whom any of the model parameters were miss-
ing were excluded from the analysis.

The pain NRS, PRSIS, and functional indices (RMDQ 
and NDI) were assumed as factors that would affect out-
comes such as QOL calculated using the EQ-5D-5L, 
PGIC, and CGIC. According to the information obtained 
from interviews with clinical experts and preliminary data 
fitting tests, it was assumed that the effects of individual 
factors on outcomes may be direct or indirect, and a virtual 
model was created with age and sex as covariates (Figure 
1). After parameter estimation, the model was updated 
with a modification index indicating the degree of 
improvement of the model at the time of the addition of 
a particular path, and the model was finalized to show the 
relationship between pain and various outcomes.

Final model fit was evaluated using the chi-square test. 
Briefly, if P>0.05 and the ratio of chi-square statistics 
divided by the degree of freedom were shown to be <1.5, 
the model was considered to be adequate. Then, to support 
the quality of the model further, the following statistics were 
also estimated: Akaike Information Criterion (AIC), 
Bayesian Information Criterion (BIC), Comparative Fit 
Index (CFI>0.95 considered acceptable),18 the Tucker- 
Lewis Index (TLI>0.95 considered acceptable),19 the Root 
Mean Square Error of Approximation (RMSEA<0.05 con-
sidered acceptable), and the Standardized Root Mean Square 
Residual (SRMR<0.05 considered acceptable).20 For final 
models, unstandardized regression coefficients along the 
corresponding p-values were presented. Additionally, this 
analysis was performed separately in patients with CLBP- 
NeP and in patients with CCP-NeP.

Results
A flow diagram of CLBP-NeP patients and CCP-NeP 
patients is shown in Figure 2; a total of 138 patients with 
CLBP-NeP and 138 patients with CCP-NeP were evaluated.

In terms of patient characteristics, CLBP-NeP patients 
were older (mean age at baseline: 69.1 years vs 58.3 years) 
and had a longer duration of pain (70.3 months vs 28.8 
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months) than CCP-NeP patients (Table 1). The pain NRS, 
PRISIS, and RMDQ/NDI scores at baseline did not differ 
significantly between CLBP-NeP and CCP-NeP patients 
(Table 1). At 8 weeks after administration of pregabalin, 
both CLBP-NeP and CCP-NeP patients showed similar 
improvements in the pain NRS and PRSIS (pain NRS: 2.4 
for CLBP-NeP patients and 2.3 for CCP-NeP patients; PRSIS: 
1.6 for CLBP-NeP patients and 1.5 for CCP-NeP patients) 
(Table 1).

Regarding the paths added following model update 
with the modification index, paths from age to PRSIS 
and from age to RMDQ were added when the EQ-5D 
was the outcome in CLBP-NeP patients, whereas no addi-
tion of paths was necessary when PGIC and CGIC were 
the outcomes in CLBP-NeP patients. In CCP-NeP patients, 
paths from age to PRSIS, from age to NDI, and from sex 
to NDI were added when the EQ-5D was the outcome, 
whereas no addition of paths was necessary when PGIC 

Figure 1 Virtual model on which the analysis was based. 
Abbreviations: NRS, numeric rating scale; PGIC, Patients’ Global Impression of Change; PRSIS, pain-related sleep interference scale; RMDQ, Roland-Morris Disability 
Questionnaire.

Figure 2 Flow diagram of the patients. 
Notes: *Choice of therapy as determined by the clinical judgment of the treating physician. 
Abbreviations: CCP-NeP, chronic cervical pain patients with neuropathic pain associated with disease of the cervical spine; CLBP-NeP, chronic low back pain patients with 
neuropathic pain associated with disease of the lumbar spine; NRS, numeric rating scale; PRSIS, pain-related sleep interference scale.

https://doi.org/10.2147/JPR.S289396                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2021:14 1546

Taguchi et al                                                                                                                                                          Dovepress

https://www.dovepress.com
https://www.dovepress.com


Table 1 Patient Characteristics

Pregabalin for LBP-NeP Pregabalin for CCP-NeP

At Baseline After 4 Weeks After 8 Weeks At Baseline After 4 Weeks After 8 Weeks

N 157 126 134 145 137 134

Sex (n, %)
Male 65(41.0) 56(44.0) 57(43.0) 77(53.0) 73(53.0) 72(54.0)

Female 92(59.0) 70(56.0) 77(57.0) 68(47.0) 64(47.0) 62(46.0)

Age
Mean: SD 69.1(14.1) 70.0(12.7) 70.3(12.7) 58.3(15.9) 58.2(15.7) 58.2(15.6)

Duration of pain (months)
Mean: SD 70.3(80.7) 71.5(82.8) 73.8(83.7) 28.8(38.6) 29.7(39.2) 29.8(39.5)

Pain NRS score
Mean: SD 6.3(1.2) 4.3(2.1) 3.9(2.1) 6.1(1.2) 4.7(1.8) 3.8(2.0)

PRSIS score
Mean: SD 3.1(2.7) 2.2(2.4) 1.5(2.0) 3.3(2.4) 2.3(2.2) 1.8(1.9)

RMDQ score/NDI score
Mean: SD 10.6(5.2) 7.6(5.4) 6.7(5.3) 12.2(7.4) 11.8(6.9) 11.8(7.0)

S-LANSS score
Mean: SD 9.1(6.2) - - 12.3(5.5) - -

Pain medication use at 
baseline (n,%)

NSAIDs
Yes 152(96.8) - - 135(93.1) - -

Antidepressant
Yes 3(1.9) - - 8(5.5) - -

Antiepileptic
Yes 0(0.0) - - 1(0.7) - -

Opioid_weak
Yes 15(9.6) - - 6(4.1) - -

Opioid_strong
Yes 1(0.6) - - 0(0.0) - -

Other analgesic drug
Yes 53(33.8) - - 49(33.8) - -

Primary pain diagnosis (n, %)
Lumbar disc herniation/ 
Cervical spondylotic 
myelopathy

22(14.0) - - 7(4.8) - -

Lumbar spinal stenosis/ 
Cervical spondylotic 
radiculopathy

49(31.2) - - 85(58.6) - -

Osteoarthritis oflumbar 
spine/Cervical disk 
herniation

54(34.4) - - 14(9.7) - -

(Continued)
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and CGIC were the outcomes. The statistics following the 
above corrections are shown in Table 2.

The effects of pain, sleep, and function on each out-
come are shown in Figure 3 for overview, and Figures S1 
and S2 for details. In CLBP-NeP patients, the effects of 
pain NRS on each outcome were largely indirect via 
function in the EQ-5D (−0.0269), with an increase of 
one in the pain NRS resulting in a worsening of 0.0269 
in QOL as measured by the EQ-5D via function. For PGIC 
and CGIC, in contrast, direct pain-related effects were 
greater (−0.165 and −0.158, respectively), with an increase 
of one in the pain NRS resulting in decreases of 0.165 and 
0.158 in PGIC and CGIC, respectively. In CCP-NeP 
patients, the effects of pain NRS on each outcome were 
due to indirect effects via functional improvement in the 
EQ-5D (−0.0332), whereas direct pain-related effects were 

greater in PGIC and CGIC (−0.230 and −0.237, respec-
tively). The indirect effects via sleep from pain were not 
significant in both patient groups.

The effects of pain, sleep, and function on each out-
come in patients with severe pain are also shown in Figure 
3, and Figure S3. In patients with severe pain, the effects 
of individual factors on each outcome were increased; the 
rate of increase was approximately 1.5 times greater when 
the EQ-5D was the outcome in both patient groups 
(CLBP-NeP: −0.0624/-0.0429=1.45, CCP-NeP: −0.0607/- 
0.0397=1.52), and it was relatively small when PGIC and 
CGIC were the outcomes (Figures S4 and S5).

Discussion
The objective of this study was to clarify the pathway 
through which pain, sleep disturbance due to pain, and 

Table 1 (Continued). 

Pregabalin for LBP-NeP Pregabalin for CCP-NeP

At Baseline After 4 Weeks After 8 Weeks At Baseline After 4 Weeks After 8 Weeks

Spondylolysis and 
spondylolisthesis/ 
Ossification of posterior 
longitudinal ligament

2(1.3) - - 0(0.0) - -

Compression fracture due 
to osteoporosis/Cervical 
spondylosis

3(1.9) - - 1(0.7) - -

Others 27(17.2) - - 38(26.2) - -

Abbreviations: CCP-NeP, chronic cervical pain patients with neuropathic pain associated with disease of the cervical spine; CLBP-NeP, chronic low back pain patients with 
neuropathic pain associated with disease of the lumbar spine; max, maximum value; min, minimum value; NDI, neck disability index; NRS, numerical rating scale; NSAIDs, 
non-steroidal anti-inflammatory drugs; PRSIS, pain-related sleep interference scale; RMDQ, Roland Morris Disability Questionnaire; SD, standard deviation; S-LANSS, the 
self-complete Leeds Assessment of Neuropathic Symptoms and Signs pain score.

Table 2 Goodness-of-Fit Statistics

Outcome/Statistics Pregabalin for LBP-NeP Pregabalin for CCP-NeP

EQ5D PGIC CGIC EQ5D PGIC CGIC

AIC 9385.479 3448.996 3589.228 9479.122 3513.182 3535.005

BIC 9449.970 3495.242 3629.798 9543.766 3553.752 3575.575

CFI 0.993 0.991 1.000 0.999 1.000 1.000
TLI 0.959 0.949 1.042 0.991 1.006 1.006

RMSEA 0.070 0.062 0.000 0.036 0.000 0.000

SRMR 0.021 0.026 0.032 0.021 0.034 0.034
Chi2 6.133 3.008 3.058 3.095 3.750 3.750

P value 0.047 0.222 0.548 0.213 0.441 0.441

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; CFI, Comparative Fit Index; CGIC, Clinician Global Impression of Change; CCP- 
NeP, neuropathic pain associated with cervical radiculopathy/myelopathy; CLBP-NeP, chronic low back pain patients with neuropathic pain associated with disease of the 
lumbar spine; PGIC, Patients’ Global Impression of Change; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; TLI, Tucker- 
Lewis Index.
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physical function status influenced the indices of overall 
impression to changing symptoms, such as the EQ-5D, 
PGIC, and CGIC in neuropathic pain patients with lumbar 
and cervical radiculopathy in Japanese primary care 
settings.

Some trends were commonly present in both patients 
with CLBP-NeP and those with CCP-NeP. Pain NRS had 
the largest comprehensive impact on QOL based on the 
EQ-5D and the overall impression to changing symptoms 
(PGIC and CGIC). Suka et al also reported QOL reduction 
in EQ-5D due to LBP in a Japanese adult population who 
underwent health examinations. Since QOL – as measured 
by the EQ-5D – reflects overall health condition, patients 
with LBP have, in addition to the pain itself, other factors 
potentially affecting QOL such as pain-related anxiety and 
difficulty moving the lower back. The effects of pain on 
QOL noted in our study are in agreement with the previous 
study.8 Furthermore, the effects of pain NRS on the above 
outcomes were largely due to direct pain-related effects, 
but in the EQ-5D, indirect effects via functional improve-
ment were equal to direct pain-related effects. This may 
reflect the fact that the EQ-5D includes items related to 
function such as self-care and the degree of mobility, and 
that pain causes inconveniences in daily activities such as 
housework and dressing, which result in a decline in QOL. 
In contrast, the effects on PGIC and CGIC largely 

consisted of direct pain-related effects, and minimally 
comprised indirect effects via functional improvement. 
These indices are used to assess changes in symptoms 
and may reflect the fact that changes in pain are more 
easily perceived by patients and evaluated by physicians 
than changes in neck or lower back movement. This result 
may reflect that patients easily perceive improvement in 
pain as improvement in symptoms and that the physicians’ 
evaluation of symptoms is influenced by the patients’ 
claims. In addition, when considering the degree of indir-
ect effects via functional improvement of pain NRS in EQ- 
5D, patients and physicians may not recognize 
a significant component of the therapeutic effects. 
A stratified analysis limited to patients whose pain was 
severe showed an increase in the unit impact of each factor 
on each outcome (the amount of change in outcome such 
as EQ-5D when pain NRS or PRSIS increased by one).

Previous studies reported that pregabalin improves 
sleep disturbance among CLBP-NeP and CCP-NeP 
patients.16,17 Therefore, we presumed pregabalin has 
a positive effect via sleep on EQ-5D; however, the indirect 
effect via PRSIS had no large effect on EQ-5D. We think 
that EQ-5D would not be sensitive to improvement via 
sleep due to lack of questions related to sleep and it could 
be one of limitations of the evaluation.

Figure 3 Direct and indirect effects on EQ-5D, PGIC and CGIC from Pain NRS in CLBP-NeP, CCP-Nep patients, and those with severe pain. 
Notes: *Negative value items with small changes were shown only in the Figures S1, Figures S2 and Figures S3 and excluded from calculation of total effects in order to 
present the reader with the main impact of indicators such as Pain NRS. 
Abbreviations: CGIC, Clinician Global Impression of Change; CLBP-NeP, chronic low back pain patients with neuropathic pain associated with disease of the lumbar spine; 
CCP-NeP, chronic cervical pain patients with neuropathic pain associated with disease of the cervical spine; NRS, numeric rating scale; PGIC, Patients’ Global Impression of 
Change; PRSIS, pain-related sleep interference scale; RMDQ, Roland-Morris Disability Questionnaire.
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The structures of each impact of direct and indirect 
pain-related effect on EQ5D were consistent between 
CLBP-NeP and CCP-NeP patients in the evaluation of 
total score across all five dimensions. However, the sig-
nificant dimensions in EQ5D should be different between 
CLBP-NeP and CCP-NeP patients; for instance, mobility 
for CLBP-NeP and self-care for CCP-NeP patients. 
A further investigation would therefore be informative 
for clinical interpretation to clarify the structural difference 
of pain impact on each individual dimension in EQ5D (ie 
mobility, self-care, usual activity, pain/discomfort, and 
anxiety/depression) according to the different location of 
pain.

The present study suggests that the impact of neck and 
LBP on the EQ-5D consist of direct and indirect effects, 
therefore, it is possible that the pain-focused treatment not 
only reduces the pain but also improves the function of the 
low back and neck, which contributes to the improvement 
of the patient’s QOL.

This study has several limitations. The first limitation 
concerns generalizability. In this study, as the subject is 
limited to NeP patients with spine diseases, the results 
cannot be applied to diseases chiefly comprising nocicep-
tive pain such as cervical-shoulder-arm syndrome.

The second limitation concerns internal validity. The 
score measured by EQ-5D-5L reflects the general popula-
tion’s sense of value, not patients, which may be different 
from the values of patients with chronic pain, a population 
studied in this study. If this is the case, the magnitude of 
the effects of pain and sleep indices on the EQ-5D may 
have been underestimated.

In addition to function-related factors, the pain-related 
factors that indirectly affect outcomes include psychological 
states such as pain-induced anxiety and catastrophic thinking. 
Moreover, in this study, the analysis was performed assuming 
linearity between outcomes such as EQ-5D and dependent 
variables such as pain NRS and PRSIS. According to indica-
tors that judge the excellence of the model such as AIC, BIC, 
and CFI, the best fit model was used. However, non-linear 
effects may remain between outcomes and parameters. This 
study may have underestimated the indirect effects of pain on 
outcomes because these factors were not measured. Despite the 
above limitations, we believe that the results of this study 
generally reflect the effects of pain on the overall health con-
dition and therapeutic effects in patients with NeP of middle- 
age and older (a population in which NeP is prevalent). In 
addition, since the EQ-5D comprises items concerning self- 
care, daily activities, and the degree of movement, as well as 

pain, further research will reveal the details of indirect effects 
of pain on EQ-5D such as which dimensions are affected.

Conclusion
Although the results of this study suggest that the indirect 
functional improvement for pain relief may not be recog-
nized as a significant component of therapeutic benefit by 
both physicians and patients, it could be concluded that not 
only does a pain-relieving intervention contribute to 
improvement of patients’ overall HRQOL directly, but it 
also does so indirectly via functional improvement in 
Japanese primary care settings.

Accordingly, to achieve the therapeutic goal for 
patients with NeP leading to minimized pain, our findings 
support the notion that interventions for pain relief are also 
crucial from the perspective of the patient’s HRQOL.
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