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Abstract

Introduction Lumbar spinal stenosis (LSS) is a lumbar

spinal disorder that causes leg symptoms and intermittent

claudication. It is reported that the risk factors for low back

pain include age, family history, smoking, obesity, work-

related physical load, exercise, and depression. This was a

multicenter, cross-sectional survey, and the aim of this

study was to investigate the prevalence of LSS by age and

the relationships between LSS and psychosocial factors and

job satisfaction.

Methods This study enrolled subjects aged 50 years and

over from a survey of LSS in 2177 hospitals and general

practices nationwide. The clinical characteristics of the

LSS and non-LSS groups were compared using the v2 test,

and the multivariate logistic regression analysis was per-

formed to examine associations between exercise, per-

ceived stress, strenuous use of the low back or legs, job

satisfaction, and LSS.

Results In total, 18,642 patients (8338 males, 10,267 fe-

males) were analyzed. The rate of LSS was 38.3 % and it

increased with age. Regular exercise was less common

among those in the LSS group than those in the non-LSS

group (p\ 0.001). Satisfaction in all job-related items was

less in the LSS group than in the non-LSS group

(p\ 0.001). The odds for having LSS were higher in

subjects having perceived stress and strenuous use of the

low back or legs (p = 0.001). The odds ratios of heart

diseases and hypertension (p\ 0.001) were higher in the

LSS group.

Conclusion This study investigated factors associated

with LSS. The prevalence of LSS increased with age.

Perceived stress and strenuous use of the low back or legs

might be associated with LSS, and job satisfaction was

lower with LSS.

Keywords Lumbar spinal stenosis � Psychosocial

factors � Job satisfaction � LSS diagnostic support tool

Introduction

Lumbar spinal stenosis (LSS) is a common spinal disorder

that causes various symptoms such as lower extremity pain

and/or numbness [4, 8, 13, 14, 23]. The severity of

symptoms such as neurogenic intermittent claudication

changes because of posture and activities of daily living. A

population-based survey of LSS in Japan [22] used a self-

administered, self-reported history questionnaire for LSS

(SSHQ) [9]. The prevalence of LSS over 40 years of age

was 5.7 %, and the number of LSS patients was estimated

to be 3,650,000 in the Japanese population [22]. Various

risk factors such as age, family history, smoking, obesity,

exercise, stress, and depression are reported as factors as-

sociated with low back pain [12, 17, 19, 20].

Particular attention has been paid to the relationship

between psychosocial factors and chronic low back pain,

and the therapeutic strategy for low back pain uses various

approaches, such as multidisciplinary treatment. Factors

associated with LSS have been reported to be age
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([60 years), comorbidities (diabetes mellitus, urological

disorders, osteoarthritis, fracture), and depressive symp-

toms [22]. In addition, LSS has a negative impact on

quality of life [15]. However, few large-scale surveys have

been performed to investigate the risk factors of LSS in

Japan [22].

The purpose of this study was to investigate the preva-

lence of LSS by age group in a care-seeking population, as

well as to examine whether psychosocial factors and job

satisfaction were associated with LSS.

Methods

Ethics

This study was approved by the ethics committees of the

participating institution.

Study design and population

The survey of the LSS diagnostic support tool (DISTO)

project was a multicenter, cross-sectional study. The

DISTO-project survey was conducted under the guidance

of the Japanese Society for Spine Surgery and Related

Research. The research group consisted of DISTO-project

members [16]. The recruitment period was from December

1, 2011 to December 31, 2012. This survey was conducted

in 2177 hospitals and general practices nationwide and

included 38,577 participants. The participants were pa-

tients who visited the participating institutions for any

reason including spinal complaints and physicians who

worked at the participating institutions.

Data collection

This study enrolled subjects from the DISTO-project sur-

vey who were aged 50 years or over irrespective of their

reasons for visiting the institution. The subjects were di-

vided into the LSS group and the non-LSS group. The

physicians used the LSS diagnostic support tool (LSS-

DST) (Table 1) [10], and the subjects were diagnosed with

LSS if they had a total score C7 (range 0–16) with the

LSS-DST. A study to validate the tool that included neu-

rological and imaging findings has been performed [10].

This tool is simple and useful to select a suitable set of

subjects in a multicenter study without imaging findings.

The LSS-DST consisted of 10 items, with a sensitivity of

92.8 % and specificity of 72 % [10].

Measurements

The questionnaire was completed by the subjects. The sub-

jects were required to select from the following: (1a) exer-

cise regularly, or (1b) hardly ever exercise; (2a) feel very

stressed, or (2b) don’t feel very stressed; and (3a) regularly

use the low back or legs strenuously (e.g., hard labor, work

with same posture, housework for hours) or (3b) don’t

regularly use the low back or legs strenuously (e.g., light

labor-like desk work, do not do much housework). In order

to assess the subjects’ levels of satisfaction regarding work

content, income, human relationships, and workplace envi-

ronment, the subjects chose a response of (1) satisfaction, (2)

slight satisfaction, (3) indifferent, (4) slight dissatisfaction,

or (5) dissatisfaction for each item. Physicians asked and

recorded if the subjects had the following comorbidities:

heart disease, hypertension, hyperlipidemia, or diabetes.

Table 1 Diagnostic support

tool for lumbar spinal stenosis
Item Score

Age (years)

\60 0

60–70 1

[70 2

Diabetes mellitus Yes (1) No (0)

Symptoms

Intermittent claudication Yes (3) No (0)

Worse when standing for a while Yes (2) No (0)

Symptoms improve on bending forward Yes (3) No (0)

Physical examination

Symptoms induced by having patients bend forward Yes (-1) No (0)

Symptoms induced by having patients bend backward Yes (1) No (0)

Ankle-brachial index (ABI) C0.9 Yes (3) No (0)

Absence or low response of Achilles tendon reflex Yes (1) No (0)

Straight leg raising test positive Yes (-2) No (0)

Patients with a total score (range 0–16) of C7 are identified as having LSS

Eur Spine J (2015) 24:2288–2294 2289

123



Statistical analysis

The v2 test was used to compare the clinical characteristics

between the LSS group and the non-LSS group. The Wil-

coxon rank sum test was used to compare the job satis-

faction of the two groups. In addition, for each factor, the

crude odds ratio and the age–sex adjusted odds ratio for

having LSS were estimated using logistic regression ana-

lysis. p values of less than 0.05 were considered significant.

All statistical analyses were conducted using SAS Ver 9.3

(SAS Institute Inc., Cary, NC, USA).

Results

In total, 18,642 subjects were enrolled as the subjects in the

present analysis: 8338 males, 10,267 females, and 37 un-

known sex, with most aged 70–79 years. The mean ages

were 66 years (range 58–73 years) in the non-LSS group

and 73 years (range 68–79 years) in the LSS group.

The number of LSS subjects aged 50 years or over was

7141 (38.3 %). The prevalence of LSS was 12.1 % in those

aged 50–59 years, 30.4 % in those aged 60–69 years,

50.6 % in those aged 70–79 years, and 60.8 % in those aged

80 years and over, showing an increase with age. The

prevalences of LSS in males and females are shown in

Fig. 1.

The comparison of subjects’ characteristics between the

LSS and non-LSS groups is shown in Table 2. The rate of

subjects who did regular exercise was lower in the LSS

group than in the non-LSS group (42.7 vs 50.1 %,

p\ 0.001). The rate of perceived stress was higher in the

LSS group than in the non-LSS group (31.6 vs 25.7 %,

p\ 0.001). The rate of subjects who used their low back

and legs strenuously was higher in the LSS group than in

the non-LSS group (40.3 vs 37.2 %, p = 0.001). The rates

of coexisting heart disease (9.3 vs 5.4 %, p\ 0.01), hy-

pertension (35.4 vs 27.7 %, p\ 0.01), and hyperlipidemia

(13.1 vs 12.1 %, p = 0.02) were higher in the LSS group

than in the non-LSS group.

The combined percentage of satisfaction and slight

satisfaction was 44.6 and 51.5 % for job content, 34.9 and

39.8 % for income, 50.4 and 55.2 % for human relation-

ships, and 44.3 and 49.3 % for workplace environment in

the LSS group and non-LSS group, respectively. Satisfac-

tion for all job-related items was less in the LSS group than

in the non-LSS group (p\ 0.001) (Fig. 2).

The associations of the subjects’ characteristics with the

presence of LSS are shown in Table 3. The adjusted odds

ratios showed that LSS increased with age. Based on the

50–59 years age group, the adjusted odds ratio for subjects

in the 70–79 years age group was 7.64. In subjects aged

over 80 years, it was 11.84. The adjusted odds ratio of

males for having LSS was 1.46. The odds for having LSS
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Fig. 1 Male/female prevalence of LSS, respectively: 14.4 %, 10.0 %

(50–59 years), 34.3 %, 27.0 % (60–69 years), 56.2 %, 46.1 %

(70–79 years), 65.8 %, 57.5 % ([80 years)

Table 2 Characteristics of subjects with and without lumbar spinal

stenosis (LSS)

% (n)

LSS (-) LSS (?) p

(n = 11,501) (n = 7141)

Age \0.001

50–59 28.2 (3245) 6.3 (447)

60–69 34.9 (4012) 24.5 (1751)

70–79 27.0 (3101) 44.4 (3171)

80– 9.9 (1143) 24.8 (1772)

Sex \0.001

Male 42.4 (4861) 48.8 (3477)

Female 57.6 (6617) 51.2 (3650)

Exercise habit \0.001

Yes 50.1 (5514) 42.7 (2948)

No 49.9 (5489) 57.3 (3958)

Perceived stress \0.001

Yes 25.7 (2822) 31.6 (2178)

No 74.3 (8145) 68.4 (4714)

Strenuous use of low back or

legs

0.001

Yes 37.2 (3550) 40.3 (2301)

No 62.8 (5989) 59.7 (3404)

Number of comorbidities \0.001

0 59.3 (6819) 52.9 (3776)

1B 40.7 (4682) 47.1 (3365)

Comorbidities

Heart disease 5.4 (615) 9.3 (662) \0.001

Hypertension 27.7 (3190) 35.4 (2529) \0.001

Hyperlipidemia 12.1 (1390) 13.3 (946) 0.02

Diabetes 12.5 (1436) 11.9 (846) 0.2
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were higher in subjects who lacked regular exercise

(OR = 1.46), who perceived stress (OR = 1.69), and who

were involved in hard labor (OR = 1.41). Concerning the

number of comorbidities, the crude odds ratio was 1.3 in

subjects with 1 or more comorbidities, and the adjusted

odds ratio for this association was not significant

(OR = 1.06). In regard to individual comorbidities, heart

disease (OR = 1.28) and hypertension (OR = 1.16)

showed increased adjusted odds ratios for having LSS. In

contrast, the adjusted odds ratio for LSS was 0.82 in sub-

jects with diabetes.

Discussion

This study found that the prevalence of LSS was 38.3 %

and increased with age. Two-thirds of the LSS subjects

were aged 70 years or over. Furthermore, the prevalence of

LSS was greater in male subjects than in female subjects.

According to a general population survey, there was no

difference in LSS by sex [22], while other results have

found more male than female subjects with LSS [21]. The

distribution of a hospital-based survey might be different

from that of the general population, and the disability,

severity, or progress of LSS might differ between the

sexes.

The rates of lacking regular exercise and strenuous use

of the low back or legs were higher in the LSS group than

in the non-LSS group in the present study. The odds ratio

for strenuous use of the low back or legs for having LSS

was 1.41. In the present study, neither the subjects’ occu-

pations nor load intensities were evaluated; however, the

survey question regarding strenuous use of the low back or

legs included an explanation of what constitutes strenuous
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Fig. 2 Satisfaction with the

contents of work, income,

human relationships, and the

workplace environment. The

satisfaction for all job-related

items is less in the LSS group

than in the non-LSS group

(p\ 0.001)

Table 3 Factors related to LSS on multivariate logistic regression

analysis

Adjusted OR 95 % CI p value

Age (vs. 50–59 years)

60–69 3.21 (2.87–3.60) \0.001

70–79 7.64 (6.83–8.54) \0.001

C80 11.84 (10.45–13.41) \0.001

Sex (vs. female)

Male 1.46 (1.37–1.56) \0.001

Exercise habit (vs. yes)

No 1.46 (1.36–1.55) \0.001

Perceived stress (vs. no)

Yes 1.69 (1.57–1.82) \0.001

Strenuous use of low back or legs (vs. no)

Yes 1.41 (1.31–1.52) \0.001

Number of comorbidities (vs. none)

C1 1.06 (0.99–1.13) 0.08

Comorbidities

Heart disease 1.28 (1.14–1.45) \0.001

Hypertension 1.16 (1.08–1.24) \0.001

Hyperlipidemia 1.06 (0.97–1.17) 0.22

Diabetes 0.82 (0.75–0.90) \0.001

ORs for age were adjusted by sex, and ORs for sex were adjusted by

age

ORs for other items were adjusted by age and sex
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use. Strenuous use included physical labor, maintaining a

posture for a prolonged period, and extensive housekeep-

ing, and non-strenuous use included office work, light

work, brief housekeeping, little work, or little housekeep-

ing. It is reported that LSS is more likely in males per-

forming heavy manual labor and females doing

housekeeping [11]. In addition, low back pain is associated

with a physically heavy workload at work and lower

physical activity during leisure time [3]. In contrast, no

difference in exercise habits was found between LSS and

non-LSS subjects in a population-based study [21]. Lack of

regular exercise seems to be similar to less physical ac-

tivity. It is still not clear whether doing less physical ac-

tivity is the result of the severity of symptoms or vice

versa. The present result suggests an association between

LSS and both strenuous use of the low back or legs and a

lack of exercise.

The rate of perceived stress was significantly higher in

the LSS group (31.6 %) than in the non-LSS group

(25.7 %). In addition, satisfaction levels for job content,

income, human relationships, and workplace environment

were lower in the LSS group than in the non-LSS group. It

has been reported that there was no difference in perceived

stress using the Japanese Perceived Stress Scale, but the

odds of severe depressive symptoms were significantly

higher in LSS subjects than in non-LSS subjects in a

population-based study [22]. Another study reported that

people dissatisfied with work are more likely to report low

back pain (LPB) [17]. In addition, Takahashi et al. [19]

investigated subjects with LBP, and though they did not

evaluate the cause of LBP, they found that people with a

high level of disability, but only mild LBP, were more

depressed and less satisfied with their job content, income,

working conditions, and relationships with coworkers. In a

previous study, LSS subjects with psychiatric problems

showed improvement in their psychiatric problems 1 year

after posterior decompression surgery [5]. In contrast, LSS

subjects, who did not show improvement in their psychi-

atric problems after surgical treatment, had poor outcomes

and lower satisfaction with treatment [5]. The present result

suggests that perceived stress might be associated with

LSS, and LSS patients should be checked for the presence

of relevant psychosocial factors.

In the present study, there were increases in the odds for

having LSS among those having heart diseases and hy-

pertension, while there was a decrease in the odds among

those with diabetes mellitus compared with no comor-

bidities. There are some reports that states hypertension is

associated with LSS [2, 21]. In contrast, other studies found

that hypertension is not associated with LSS [1, 22], and

heart disease has no reported relationship with LSS. Fur-

thermore, diabetes mellitus has already been reported to be

associated with LSS [22]. Non-elderly patients with LSS

were more likely to have diabetes mellitus, compared with

the general population, while there was no difference in the

proportion of patients with diabetes mellitus between LSS

subjects and the general elderly population [21]. Diabetes

mellitus increases the risk of aortic calcification, and aortic

calcification correlates not only with hypertension and

heart diseases, but also degeneration of the intervertebral

disks and spine [6, 7, 18]. These comorbidities might be

associated with LSS, and the kinds of comorbidities might

not be different according to the data collection setting.

This study has some limitations. First, data were collected

from both orthopedic and non-orthopedic departments in

hospitals and general practices. Therefore, in the primary

care setting, undiagnosed LSS subjects receiving treatment

unrelated to LSS would also be included. In addition, co-

morbidities were self-reported; therefore, some subjects

might have an unknown comorbidity not under treatment.

Furthermore, the distribution of patients varied according to

where the data were collected, especially with respect to the

individual reason for visiting a medical institution.

Second, subjects with severe symptoms may have been

included because the subjects were taken from hospitals

and the care-seeking population may potentially have more

severe LSS than the general population. However, dis-

ability in daily living and the severity of LSS were not

examined in each patient. There was no investigation of the

amount of stress, the degree of loading, the amount of

variation within each item, or the relationship of stress to

the degree of LSS.

Third, the specificity of 72 % of the LSS-screening tool

has to be mentioned as a limitation of the study, as it

implies that 28 % of the diagnosed LSS patients were

potentially false positives.

Fourth, the absence of diabetes mellitus added one point

for the LSS-DST in order to distinguish peripheral neu-

ropathy due to diabetes mellitus. Therefore, the rate of

diabetes mellitus might be affected among the subjects who

were chosen using the LSS-DST.

Finally, this was a cross-sectional study. Therefore,

there was no mention of the causal relationships between

strenuous use of the low back or legs and exercise and LSS.

In addition, although psychosocial factors are considered to

be associated with treatment effectiveness, the relationship

between these risk factors and LSS treatment effectiveness

is yet to be fully investigated. An evaluation of psy-

chosocial factors is important to indicate which LSS

treatment is suitable. Therefore, in order to predict and

intervene in the cases of symptomatic LSS with risk factors

for LSS, further longitudinal studies are needed.

In conclusion, the prevalence of LSS increased with age.

Lack of regular exercise, perceived stress, and strenuous

use of the low back or legs might be associated with LSS.

In addition, job satisfaction was lower with LSS.
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