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Prevalence of Chronic Nonspecific Low Back Pain 
and Its Associated Factors among Middle-Aged and 
Elderly People: An Analysis Based on Data from a 

Musculoskeletal Examination in Japan
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Study Design: A cross-sectional study.
Purpose: To clarify the prevalence of chronic nonspecific low back pain (CNSLBP) and its associated factors among middle-aged and 
elderly Japanese individuals using data from a musculoskeletal examination conducted in general Japanese populations.
Overview of Literature: Most studies evaluating low back pain-associated factors have been conducted in Western countries, but 
they have not always evaluated CNSLBP.
Methods: We obtained data on 213 subjects aged >50 years who responded to a survey regarding age, gender, body mass index, 
lifestyle-related diseases (diabetes mellitus, hypertension, and hyperlipidemia), glucocorticoid use, smoking and alcohol-drinking hab-
its, labor intensity, and chronic low back pain (CLBP) and underwent screening for lumbar spinal stenosis, evaluation for quality of life 
(QOL), and evaluation for specific spinal pathology via thoracolumbar spine X-rays. We investigated the prevalence of CNSLBP and 
association between CNSLBP and measured variables.
Results: The prevalence of CNSLBP and chronic specific low back pain (CSLBP) was 15.4% and 9.3%, respectively. Among the sub-
jects with CLBP, 62.2% had CNSLBP. In age-adjusted logistic models, smoking habits (p=0.049, odds ratio [OR]=2.594), low back pain 
(p<0.001, OR=0.974), lumbar function (p=0.001, OR=0.967), and social function (p=0.023, OR=0.976) in the Japanese Orthopaedic 
Association Back Pain Evaluation Questionnaire (JOABPEQ) were significantly associated with CNSLBP, whereas EQ-5D utility score 
(p=0.024, OR=0.068), low back pain (p=0.007, OR=0.981), lumbar function (p=0.001, OR=0.963), walking ability (p=0.001, OR=0.968), 
and social function (p=0.002, OR=0.966) in JOABPEQ were significantly associated with CSLBP.
Conclusions: CNSLBP among middle-aged and elderly individuals was associated with smoking habits and decreased QOL; however, 
CSLBP was considered to be more multilaterally associated decreased QOL.
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Introduction

Low back pain is a highly prevalent complaint [1,2] and 
is reportedly associated with decreased activities of daily 
living (ADLs) and quality of life (QOL) [3-5]. In addition, 
a specific diagnosis of low back pain cannot be obtained 
in approximately 80% patients with low back pain [6], 
indicating that patients with low back pain are often diag-
nosed with nonspecific low back pain.

Nonspecific low back pain is defined in the European 
guidelines for the management of chronic nonspecific low 
back pain (CNSLBP) as low back pain that is not attribut-
able to a recognizable, specific pathology (e.g., infection, 
tumor, osteoporosis, fracture, structural deformity, and 
inflammatory diseases, such as ankylosing spondylitis, ra-
dicular syndrome, and cauda equina syndrome) [7]. Non-
specific low back pain is defined in the clinical practice 
guideline for the management of low back pain in Japan 
as low back pain without a plausible cause, similar to that 
in the European guidelines [8]. However, the definition 
of nonspecific low back pain in previous studies has not 
been uniform, and the exclusion of specific pathologies 
for low back pain has not been adequate in many previous 
studies on nonspecific low back pain.

To date, several factors including, physical workload [9], 
psychological factors [10-13], and cigarette smoking [14-
16], have been associated with low back pain. However, 
most studies on low back pain-associated factors have 
been conducted in Western countries, but they have not 
always evaluated CNSLBP. 

The current study aimed to investigate the prevalence of 
CNSLBP and its associated factors after the exclusion of 
specific spinal pathologies using imaging modalities and 
screening tools for radicular syndrome and cauda equina 
syndrome in general middle-aged and elderly Japanese 
populations.

Materials and Methods

A medical examination for health-related diseases is con-
ducted annually in Katashina Village (with a population 
of 4,465 in 2014) in Gunma Prefecture, Japan, and 1,037 
people had participated in 2013. Among these partici-
pants, a musculoskeletal examination was additionally 
conducted in 581 participants, 213 (aged ≥50 years) of 
whom were recruited for the present study (75 males and 
138 females, average age: 66.7 years) based on the follow-

ing inclusion criteria: (1) individuals whose basic infor-
mation (age, gender, body mass index [BMI], presence of 
lifestyle-related diseases [diabetes mellitus, hypertension, 
and hyperlipidemia], glucocorticoid use, current smok-
ing habits, current alcohol-drinking habits [≥3 units/day], 
and labor intensity) was recorded, (2) individuals who an-
swered a questionnaire on chronic low back pain (CLBP) 
that persisted for the previous 3 months, (3) individuals 
who underwent screening for lumbar spinal stenosis (LSS) 
based on the modified clinical diagnosis support tool for 
LSS (LSS-DST) [17,18], (4) individuals whose QOL was 
evaluated, (5) individuals who underwent an X-ray ex-
amination of the thoracolumbar spine, and (6) individuals 
who were informed about the current study and consent-
ed to participate. 

If the subjects had a total score of ≥7 in the screening 
for LSS using LSS-DST, they were diagnosed with LSS. 
QOL was evaluated using the Japanese version of the 
EuroQol-5 dimensions (EQ-5D) utility score, EuroQol-
visual analog scale [19,20], and the Japanese Orthopaedic 
Association Back Pain Evaluation Questionnaire (JOAB-
PEQ) [21]. The JOABPEQ comprises five sections (25 
items) related to low back pain, lumbar function, walking 
ability, social functioning, and mental health, and each 
section has a score ranging from 0 to 100, with higher 
scores indicating a better condition.

In the current study, we defined CNSLBP as CLBP con-
tinuing for ≥3 months with all of the following conditions: 
(1) no coronal deformity based on the Scoliosis Research 
Society-Schwab adult spinal deformity classification [22] 
(specifically, a Cobb angle of <30°, as measured using an 
anteroposterior X-ray of the thoracolumbar spine), (2) no 
tumorous lesions detected on X-ray, (3) no infectious le-
sions detected on X-ray, (4) no vertebral fracture detected 
on X-ray, and (5) no LSS diagnosed using the LSS-DST.

The current study was ap proved by the Institutional 
Review Board of Gunma Uni versity (IRB NO. 23-31).  All 
subjects provided written informed consent before par-
ticipating in this study.

1. Statistical Analyses

Univariate analyses were conducted using the Mann-
Whitney U test, chi-squared test, and Fisher’s exact prob-
ability test. Multivariate analyses were also conducted 
after adjusting for age, a possible confounder, using lo-
gistic regression models. The significance level was set at 
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p<0.05. All statistical analyses were conducted using the 
IBM SPSS Statistics ver. 22 software package (IMB Japan, 
Tokyo, Japan).

Results

Of the 213 subjects, 33 (15.5%) and 20 (9.4%) were diag-
nosed with CNSLBP and chronic specific low back pain 
(CSLBP), respectively, whereas the remaining 160 an-

swered that they had no CLBP lasting for the previous ≥3 
months (Figs. 1, 2). Of the subjects with CLBP, 62.2% had 
CNSLBP. The prevalence of CNSLBP and CSLBP in each 
age group is shown in Table 1.

The univariate analysis comparing subjects with 
CNSLBP and those without CLBP revealed that age 
tended to be lower (p<0.001) and the ratio of subjects 
with smoking habits (p=0.011) was significantly higher 
among subjects with CNSLBP than among those without 
CLBP (Table 1). Furthermore, regarding QOL evaluation, 
the scores of EQ-5D (p=0.016) and of two sections of 
the JOABPEQ, concerning low back pain (p<0.001) and 
lumbar function (p=0.001), were significantly lower in 
subjects with CNSLBP than in those without CLBP (Table 
2). In age-adjusted logistic models, the presence of smok-
ing habits (p=0.049, odds ratio [OR]=2.594) and scores 
of three sections of the JOABPEQ, concerning low back 
pain (p<0.001, OR=0.974), lumbar function (p=0.001, 
OR=0.967), and social function (p=0.023, OR=0.976), 
were significantly associated with CNSLBP (Table 3).

Table 1. The prevalence of chronic nonspecific low back pain and chronic specific low back pain in each age group

Low back pain 50’s (n=62) 60’s (n=57) 70’s (n=73) 80’s (n=21) Total (n=213)

CNSLBP (%) 27.4 22.8 4.1 0 15.5

CSLBP (%) 3.2 3.5 15.1 23.8 9.4

No CLBP (%) 69.4 73.7 80.8 76.2 75.1
CNSLBP, chronic nonspecific low back pain; CSLBP, chronic specific low back pain.

1,037   Residents voluntarily participated 
in an annual medical examination 
concerning lifestyle-related dis-
eases in Katashina Village in 2013 

581   Residents also voluntarily participat-
ed in musculoskeletal examinations 

213   Subjects satisfied the inclusion cri-
teria of the present study

53 Subjects reporting CLBP

33   Subjects who were screened 
as CNSLBP 

20 Subjects who were screened as CSLBP   
     because of DLS (Cobb angle ≥ 30°or 
     VF or LSS  

160 Subjects without CLBP

Fig. 1. Flowchart representing the screening results of chronic nonspe-
cific low back pain and chronic specific low back pain. CLBP, chronic 
low back pain; CSLBP, chronic specific low back pain; DLS, degenera-
tive lumbar scoliosis; VF, verte bral fracture; LSS, lumbar spinal steno-
sis;  CNSLBP, chronic nonspecific low back pain.

LSS: n=12
LSS+VF: n=3
VF: n=4
DLS: n=1

CLBP 
24.8% (n=53)

CNSLBP 
15.4% (n=33)

CSLBP 
9.3% (n=20)

No CLBP  
75.1% (n=160) 

Fig. 2. Percentage of subjects with chronic low back pain, chronic 
nonspecific low back pain, and chronic specific low back pain. CLBP, 
chronic low back pain; CNSLBP, chronic nonspecific low back pain; 
CSLBP, chronic specific low back pain; LSS, lumbar spinal stenosis; VF, 
vertebral fracture, DLS, degenerative lumbar scoliosis.
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By contrast, the univariate analysis comparing subjects 
with CSLBP and those without CLBP revealed that age 
tended to be higher (p=0.001) in subjects with CSLBP 
than in those without CLBP, and the scores of EQ-5D 
(p=0.011) and four sections of the JOABPEQ, which con-
cern low back pain (p<0.001), lumbar function (p<0.001), 
walking ability (p<0.001), and social function (p<0.001), 
were significantly lower in subjects with CSLBP than in 
those without CLBP (Table 4). In age-adjusted logistic 
models, the EQ-5D utility score (p=0.024, OR=0.068) 
and scores of four sections of the JOABPEQ, concern-
ing low back pain (p=0.007, odd ratio=0.981), lumbar 
function (p=0.001, OR=0.963), walking ability (p=0.001, 
OR=0.968), and social function (p=0.002, OR=0.966), 
were significantly associated with CSLBP (Table 5).

Discussion

In the current study, we clarified the prevalence of 
CNSLBP and its associated factors in general middle-aged 
and elderly Japanese populations. To our knowledge, this 
is first study in which CNSLBP was diagnosed based on 
the exclusion of specific spinal pathologies using X-rays 
and LSS-DST.

Regarding the epidemiology of low back pain, Walker, 
in his systematic literature review, has reported that the 
point prevalence of low back pain in general ranges from 
12% to 33%, whereas its lifetime prevalence ranges from 
11% to 84% [23]. By contrast, Bressler et al. [24], who sys-
tematically reviewed studies on the prevalence of low back 
pain in elderly individuals, have concluded that its preva-
lence in elderly population is not known with certainty. 

Table 2. The association between chronic nonspecific low back pain and the measured variables 

Variables CNSLBP (n=33) No CLBP (n=160)  p-value 

Age (yr)    60.5 67   <0.001a)

Sex (male/female)      10/23    60/100     0.434b)

Body mass index (kg/m2) 24  23.2     0.422a)

Diabetes mellitus           3 (9.1)         8 (5.0)     0.404c)

Hypertension             8 (24.2)         58 (36.3)     0.229c)

Hyperlipidemia             5 (15.1)         19 (11.9)     0.570c)

Glucocorticoid use   0         1 (0.6) >0.99c)

Smoking habit             9 (27.2)         17 (10.6)     0.021c)

Alcohol (3 or more units/day)           12 (36.3)         47 (29.3)     0.428b)

Labor intensity (mild, 1; moderate, 2; severe, 3)   2    1.9     0.965a)

HADS    
   HADS-A (0-21)    11.1  10.7     0.349a)

   HADS-D (0-21)    11.5  11.5     0.751a)

EuroQol    
   EQ-5D utility score        0.78      0.86     0.016a)

   EQ-VAS score (0-100)    65.2  66.2     0.815a)

JOABPEQ scores    
   Low back pain    60.1  83.3   <0.001a)

   Lumbar function    83.8  93.9     0.001a)

 Walking ability    92.5  93.6     0.399a)

   Social function    86.5  92.4      0.053a)

   Mental health    69.9  73.7     0.436a)

Values are presented as mean value or number (%).
CNSLBP, chronic nonspecific low back pain; CLBP, chronic low back pain; HADS-A, Hospital Anxiety and Depression Scale for anxiety; HADS-D, 
Hospital Anxiety and Depression Scale for depression; EQ-5D, EuroQol-5 dimensions; EQ-VAS, EuroQol-visual analogue scale; JOABPEQ, Japanese 
Orthopaedic Association Back Pain Evaluation Questionnaire.
a)Mann-White U test; b)chi-squared test; c)Fisher’s exact probability test.
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Furthermore, one study has reported that no scientific 
evidence on the prevalence of nonspecific low back pain 
has been published to date [7], and another has stated that 
a specific pathology cannot be identified in approximately 
80% of patients with low back pain [6]. In the current 
study, the prevalence of CLBP and CNSLBP in a popula-
tion of middle-aged and elderly Japanese individuals was 
24.8% and 15.4%, respectively. Furthermore, 62.2% of the 
subjects with CLBP had CNSLBP. The smaller percentage 
of subjects with CNSLBP among those with CLBP in the 
present study than that in previous reports may be be-
cause of differences in the race or mean age of the popula-
tion. In addition, we also used a more exclusive definition 
of CNSLBP in the present study than that in previous 
reports, with the exclusion of specific pathologies [6].

Several factors associated with low back pain have been 
reported to date. Regarding lifestyle-related factors, physi-
cal workload [9] and cigarette smoking [14-16] have been 

reported to be associated with low back pain in general. 
However, no study has yet examined the factors associ-
ated with nonspecific low back pain by screening subjects 
with nonspecific low back pain using both X-ray and LSS-
DST. The univariate analysis in the current study revealed 
a significant association of younger age and smoking 
habits with CNSLBP, and the age-adjusted logistic regres-
sion analysis revealed a significant association of smoking 
habits with CNSLBP. Notably, gender, BMI, diabetes, hy-
pertension, hyperlipidemia, glucocorticoid use, alcohol-
drinking habits, and labor intensity were not significantly 
associated with CNSLBP in any analysis. 

Several systematic review articles have identified an as-
sociation between smoking habits and back pain [14-16]. 
However, a systematic review conducted by Wai et al. [25] 
has found that there is no evidence on whether smoking 
cessation relieves chronic low back pain. In his systematic 
review, Leboeuf-Yde [15] has concluded that smoking 

Table 3. The age-adjusted analysis for chronic nonspecific low back pain using logistic regression models

Characteristic Adjusted odds ratio 95% Confidence interval p-value

Sex (male/female) 0.955 0.408–2.237   0.916

Body mass index (kg/m2) 1.05 0.944–1.167   0.367

Diabetes mellitus 2.606 0.589–11.534   0.207

Hypertension 0.994 0.388–2.548 0.99

Hyperlipidemia 1.301 0.433–3.913   0.639

Glucocorticoid use     0          0 -

Smoking habit 2.594 1.004–6.706   0.049

Alcohol drinking habit 1.311 0.580–2.965   0.515

Labor intensity 0.931 0.539–1.608   0.797

HADS    

   HADS-A (0-21) 1.126 0.908–1.397 0.28

   HADS-D (0-21) 0.939 0.727–1.213   0.631

EuroQol    

   EQ-5D utility score 0.181 0.028-1.195   0.076

   EQ-VAS score 0.99 0.971-1.009   0.285

JOABPEQ scores    

   Low back pain 0.974 0.961-0.986 <0.001

   Lumbar function 0.967 0.948-0.987   0.001

   Walking ability 0.984 0.961-1.007   0.179

   Social function 0.976 0.956-0.997   0.023

   Mental health 0.985 0.963-1.008   0.204

HADS-A, Hospital Anxiety and Depression Scale for anxiety; HADS-D, Hospital Anxiety and Depression Scale for depression; EQ-5D, EuroQol-5 di-
mensions; EQ-VAS, EuroQol-visual analogue scale; JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire.
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should be considered a weak indicator of low back pain, as 
evidence of a causal link between smoking and low back 
pain could not be found in a study using a large sample. 
In their systematic review, Goldberg et al. [14] have con-
cluded that smoking might be associated with back pain, 
but additional longitudinal studies are needed to confirm 
the evidence. Shiri et al. [16], who assessed the association 
between smoking and low back pain in their meta-anal-
ysis, have concluded that the prevalence and incidence of 
low back pain are high in both current and former smok-
ers, although the association is modest. 

Although the precise pathophysiological role of smok-
ing in the occurrence of low back pain has not been elu-
cidated, several animal studies have been performed on 
this topic. Iwahashi et al. [26], who treated rabbits with 
nicotine levels equivalent to those encountered in heavy 

smokers, have concluded that nicotine treatment results 
in a delineation of the vascular buds in the vicinity of the 
vertebral end plate and a reduction in their number, lead-
ing to the degeneration of the intervertebral disc. Akmal 
et al. [27] have evaluated the effects of nicotine on nucleus 
pulposus cells using bovine intervertebral disc cells and 
have demonstrated that nicotine is associated with sig-
nificant inhibition of cell proliferation and extracellular 
matrix synthesis in nucleus pulposus cells. Uei et al. [28] 
have compared the gene expression levels in the inter-
vertebral discs between passively smoking rats and non-
smoking rats and have concluded that the changes in gene 
expression due to passive smoking precede the histologic 
changes in the intervertebral discs. Furthermore, Nemoto 
et al. [29] have investigated the histological changes in 
smoking-induced intervertebral disc degeneration after 

Table 4. The association between chronic specific low back pain and the measured variables 

Variables CSLBP (n=20) No CLBP (n=160)  p-value 

Age (yr) 74.4 67   0.001a)

Sex (male/female)   5/15 60/100   0.330b)

Body mass index (kg/m2) 24.2 23.2   0.128a)

Diabetes mellitus   1 (50)        8 (5.0) >0.99b)

Hypertension   7 (35.0)        58 (36.3) >0.99b)

Hyperlipidemia   3 (15.0)        19 (11.9)   0.716b)

Glucocorticoid use   1 (5.0)         1 (0.6)   0.21b)

Smoking habit   0        17 (10.6)   0.224b)

Alcohol (3 or more units/day)   4 (20.0)        47 (29.3)   0.443b)

Labor intensity (mild, 1; moderate, 2; severe, 3)   2   1.9   0.971a)

HADS    

    HADS-A (0-21) 11.1 10.7   0.431a)

    HADS-D (0-21) 11.3 11.5   0.179a)

EuroQol    

    EQ-5D utility score   0.76     0.86   0.011a)

    EQ-VAS score (0-100) 55.2 66.2   0.016a)

JOABPEQ scores    

    Low back pain 61.3 83.3      <0.001a)

    Lumbar function 75.3 93.9      <0.001a)

    Walking ability 70 93.6       <0.001a)

    Social function 74.8 92.4      <0.001a)

    Mental health 66.8 73.7        0.051a)

Values are presented as mean value or number (%).
CSLBP, chronic specific low back pain; CLBP, chronic low back pain; HADS-A, Hospital Anxiety and Depression Scale for anxiety; HADS-D, Hospital 
Anxiety and Depression Scale for depression; EQ-5D, EuroQol-5 dimensions; EQ-VAS, EuroQol-visual analogue scale; JOABPEQ, Japanese Ortho-
paedic Association Back Pain Evaluation Questionnaire.
a)Mann-White U test; b)chi-squared test; c)Fisher’s exact probability test.
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smoking cessation using rat models and have found that 
smoking-induced intervertebral degeneration can be 
repaired by smoking cessation. Based on these previous 
findings on the association of smoking with disc degen-
eration in animal models, we hypothesized that a consid-
erable number of patients with CNSLBP can be diagnosed 
with discogenic pain if discography can be performed.

Nakamura et al. [5], who analyzed the effect of chronic 
pain, including low back pain, on ADLs, have demon-
strated that basic ADLs, instrumental ADLs, and SF-36 
QOL scores are associated with chronic pain. Hirano et 
al. [3] have also revealed that low back pain and knee pain 
are significant contributors to an individual’s QOL. Fur-
thermore, Muraki et al. [4] have reported that low back 
pain has a larger impact on QOL than knee pain and have 
indicated that low back pain with vertebral fractures is 
strongly associated with a decreased QOL. In the current 
study, CNSLBP as well as CSLBP were found to be sig-
nificantly associated with several items concerning QOL/

ADLs. However, more of these items were associated with 
CSLBP than with CNSLBP.

The current study has several limitations. First, this 
study had a cross-sectional design with a relatively small 
population. Longitudinal studies in a larger number of 
subjects will be needed to confirm the observed associa-
tions between CNSLBP and the measured variables. Sec-
ond, although we inquired about the presence or absence 
of CLBP, we did not define the area for CLBP. Therefore, 
the criteria for answering these questions might have dif-
fered among individuals. Third, magnetic resonance im-
aging was not used to detect the presence of any specific 
pathology, including tumorous lesions, infectious lesions, 
vertebral fractures, and LSS. Instead, we used X-rays and 
LSS-DST to detect these pathologies because magnetic 
resonance imaging can only be used to screen subjects 
suffering from symptoms associated with spinal steno-
sis, and a number of asymptomatic subjects have radio-
graphic stenosis [30]. In addition, LSS-DST and modified 

Table 5. The age-adjusted analysis for chronic specific low back pain using logistic regression models

Characteristic Adjusted odds ratio 95% Confidence interval p-value

Sex (male/female) 0.48 0.161–1.428 0.187

Body mass index (kg/m2) 1.133 0.967–1.327 0.123

Diabetes mellitus 0.697 0.080–6.116 0.745

Hypertension 0.489 0.169–1.418 0.188

Hyperlipidemia 1.402 0.355–5.532 0.629

Glucocorticoid use 7.262 0.374–140.878 0.19

Smoking habit     0          0 0.998

Alcohol 3 or more units/day 0.743 0.228–2.426 0.623

Labor intensity 1.156 0.592–2.256 0.671

HADS

   HADS-A (0-21) 1.169 0.891–1.534 0.258

   HADS-D (0-21) 0.946 0.703–1.272 0.713

EuroQol   

   EQ-5D utility score 0.068 0.007-0.703 0.024

   EQ-VAS score 0.977 0.953-1.002 0.076

JOABPEQ scores    

   Low back pain 0.981 0.967-0.995 0.007

   Lumbar function 0.963 0.943-0.984 0.001

   Walking ability 0.968 0.950-0.986 0.001

   Social function 0.966 0.946-0.987 0.002

   Mental health 0.975 0.945-1.005 0.105

HADS-A, Hospital Anxiety and Depression Scale for anxiety; HADS-D, Hospital Anxiety and Depression Scale for depression; EQ-5D, EuroQol-5 di-
mensions; EQ-VAS, EuroQol-visual analogue scale; JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire. 
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LSS-DST reportedly have high sensitivity and specificity 
[17,18]. Fourth, we did not investigate the types of work 
performed by the subjects; however, we investigated the 
labor intensity in the subjects and identified no significant 
association. Katashina Village is a mountain village where 
agroforestry and tourism are the main industries. Thus, 
the fact that a relatively high percentage of the subjects 
were engaged in these industries might have influenced 
the prevalence of CLBP and its associated factors. 

Conclusions

In our study using a general Japanese population, 
CNSLBP in middle-aged and elderly individuals was asso-
ciated with smoking habits and decreased QOL; however, 
CSLBP was considered to be more multilaterally associ-
ated with decreased QOL.
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