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Abstract

Background In 2007, the Japanese orthopaedic associa-
tion back pain evaluation questionnaire (JOABPEQ) was
established to overcome the limitations of the original JOA
scoring system developed in 1986. Although this new self-
administered questionnaire is a more accurate outcome
measure for evaluating patients with low back pain, physi-
cians were unable to as certain the exact status of a patient
at a single time point because of a lack of reference val-
ues. This study aimed to establish the reference values of
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JOABPEQ in different age and gender groups using data
obtained from healthy volunteers.

Methods This study was conducted in 21 university hos-
pitals and affiliated hospitals from October 2012 to July
2013. The JOABPEQ includes 25 questions that yield five
domains to evaluate individuals with low back pain from
five different perspectives. A total of 1,456 healthy vol-
unteers (719 men, 737 women; age range, 20-89 years)
answered the questionnaire. The differences in scores
according to age and gender were examined by non-para-
metric tests.

Results The JOABPEQ scores significantly decreased
with age in the domains of lumbar spine dysfunction, gait
disturbance, and social life dysfunction. In these three
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domains, the median scores approached the 100 possible
points in individuals aged 20-70 for both genders. How-
ever, the median scores for lumbar spine dysfunction and
social life dysfunction decreased to 83.0 and 65.0-78.0
points, respectively, in individuals in their 80 s and 70-80 s,
respectively; and the scores for gait disturbance decreased
to 93.0 and 71.0 points for males and females in their 80 s.
Overall, the median scores for pain-related and psychologi-
cal disorders were 100 and 60.0-72.0 points, respectively.
Conclusion The reference values for JOABPEQ accord-
ing to age and gender were established herein. Patients
with low back pain should be evaluated with this new self-
administered questionnaire taking these reference values
into account.

Introduction

In 1986, the Japan Orthopaedic Association (JOA) pub-
lished the JOA scoring system, a specific instrument to
measure the outcomes of patients with low back pain
(LBP) [1]. Since then, this instrument has been widely
used to evaluate the clinical results of various surgical and
nonsurgical interventions for patients with LBP [2-4].
However, a major criticism of the JOA score is that it is
not a patient-oriented measurement, but rather a physician-
based one; and the patient’s perspective is now widely
accepted to be essential for evaluating the results of inter-
ventions and making medical decisions [5]. The members
of the subcommittee on evaluation for low back pain and
cervical myelopathy, who also belong to the Clinical Out-
comes Committee of the JOA, have composed a new self-
administered questionnaire, the JOA Back Pain Evaluation
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Questionnaire (JOABPEQ), as a new outcome measure for
patients with LBP [6-9] in order to solve the problems of
the JOA score. The JOABPEQ provides specific, yet mul-
tidimensional, outcome measures for patients with LBP,
including dysfunctions and disabilities caused by the dis-
ease, and psychosocial problems resulting from such dys-
functions and disabilities. The reliability and validity of the
JOABPEQ have been verified by psychometric evaluations
[7-9]. The scores for the JOABPEQ range from 0 to 100,
with a higher score indicating a better health status. In clin-
ical practice, physicians have been able to evaluate treat-
ment efficacy by comparing patient scores before and after
treatment, and to find better treatments by comparing the
improvement rates among different treatment groups. How-
ever, physicians have been unable to ascertain the exact sta-
tus of a patient at a single time point based simply on the
scores, when reference values have not been established.
Additionally, the influence of age and gender on the scores
has not been fully examined, and concerns have arisen that
an age-related decline in the scores may influence the over-
all evaluation. Therefore, reference values of physically
unimpaired individuals in different age and gender groups
are needed to further validate this new self-administered
questionnaire. Accordingly, this study aimed to establish
reference values of the JOABPEQ by gender in healthy
volunteers in their 20 s up to 80 s.

Participants and methods

This nationwide study was conducted in 21 university
hospitals and their affiliated hospitals from October 2012
to July 2013 (Fig. 1). During this period, the 2 weeks at
the end and beginning of the year were excluded from the
survey since the holiday season may have influenced the
participants psychosocially. At the planning of the study
design, the authors, who comprised 17 board-certified spine
surgeons and a medical statistician, all of whom were mem-
bers of the Clinical Outcome Committee of the Japanese
Society for Spine Surgery and Related Research, discussed
and established the selection criteria of the participants. A
summary of the selection criteria is shown in Table 1. The
target population was healthy individuals who were self-
supporting and required no medical treatments for orthope-
dic diseases. The target age range was 20-89 years, and the
participants were divided into groups according to gender
(male/female) and age (20, 30, 40, 50, 60, 70, and 80 s).
We aimed to survey five healthy individuals within each
age group and from both genders (i.e., 5 persons x 7 age
groups x both genders = 70 persons in total) at each insti-
tution in order to achieve a sufficient statistical power. The
participants were recruited at each hospital by invitation
of the research collaborators, who are all board-certified
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Fig. 1 Distribution of the twenty-one institutions that participated in
this study

Table 1 Subject selection criteria

Inclusion criteria
Age between 20 and 89 years

Self-supporting and requires no medical treatment for orthopedic
diseases®

Exclusion criteria

Cannot understand the questionnaire due to cognitive impairment
Under treatment for orthopedic disorders at a medical institution®
Previous operation of the lumbar spine

Medical professionals (e.g., physician, nurse, therapist, etc.)

% Subjects with low back pain, judged to be able to perform daily
their living activities unimpaired, were not excluded, even if they
were receiving alternative medicine

orthopedic surgeons. Patients’ relatives, hospital employ-
ees, and persons concerned with the employees were candi-
dates for the study as long as the person was not a medical
professional (e.g., physician, nurse, therapist, etc.).Subjects
were excluded if they were unable to understand the ques-
tionnaire because of cognitive impairment, were under
treatment for orthopedic disorders at a medical institution,
had a history of previous lumbar surgery. However, sub-
jects with LBP were not excluded if they were judged to
be able to perform daily their living activities unimpaired.
Similarly, subjects receiving alternative medicine (e.g., acu-
puncture, massage, Judo therapy) were not excluded if the
person was judged to be unimpaired. These two exceptions
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were made based on the following consensus after care-
ful discussions by the authors: (1) since the prevalence of
LBP is very high [10, 11], an appreciable number of sub-
jects could potentially be prevented from participating if
we excluded those who had mild LBP without an impact
on activities of daily living, and as a result, the true status
of the Japanese population might not be reflected; (2) Japa-
nese individuals receiving alternative medicines usually do
not have severe medical conditions, because they perceive
alternative medicines as more casual and receive them very
often; and (3) thus, subjects with mild LBP and/or those
who are receiving alternative medicine could be included
if the person was able to perform their usual activities of
daily living unimpaired. The eligibility was confirmed by
the board-certified orthopedic surgeons at each institute.

This study was conducted in accordance with the World
Medical Association Declaration of Helsinki [12], and
approved by the institutional review board of each institu-
tion. All subjects provided informed consent prior to enroll-
ment in the study.

Self-administered questionnaires

JOABPEQ includes 25 questions that yield five domains:
pain-related disorders, lumbar spine dysfunction, gait dis-
turbance, social life dysfunction, and psychological disor-
ders. Visual analogue scales (VASs) were used to evaluate
the degree of LBP and pain or numbness in the buttocks
and lower limbs with respect to the relevant items in the
JOABPEQ. The participants recalled their physical con-
dition during the previous week and circled the number
of the answer that best applied to their condition for each
question. If the condition changed depending on the day or
time, they were asked to select the answer representing the
“worst” condition. The score of each domain was calcu-
lated according to the official guidelines and ranged from O
to 100 points, which is proportional to the patient’s clinical
condition [7-9].

In addition, the participants were asked to respond to a
question concerning the presence of LBP during the past
month to evaluate its prevalence. In general, LBP is defined
as pain and discomfort localized between the lowest cos-
tal margin and the inferior gluteal folds [13]. In the present
study, however, the prevalence of LBP was examined by
two different definitions as follows: LBP-A, the pain and
discomfort localized between the costal margin and the
iliac crest (therefore excluding the buttocks); and LBP-B,
the pain and discomfort localized between the costal mar-
gin and the inferior gluteal folds. The LBP-A was exam-
ined for the purpose of maintaining consistency with the
concepts of the JOABPEQ, in which VAS scores are used
to separately evaluate the intensity of LBP and buttock
pain; andthe LBP-B was examined in order to determine
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Fig. 2 The schematic diagram explaining the areas of low back pain
and buttock pain for the responders

the prevalence of LBP, thus allowing the results to be
more readily compared to those of previous studies. To
obtain information of both types of LBP, the participants
were asked whether they had experienced LBP localized
between the costal margin and the iliac crest and/or buttock
pain localized between the iliac crest and the inferior glu-
teal folds that continued for more than 24 h during the past
month. A schematic diagram explaining the definitions of
LBP-A and buttock pain was provided with the question-
naire to the responders (Fig. 2). Moreover, the responders
were provided the additional information that pain in the
lower limbs did not include knee joint pain.

Statistical analysis

The functional score was calculated only if all questions for
that particular domain were answered. Domains in which

the participant did not answer all of the questions or pro-
vided inappropriate answers due to failure to follow instruc-
tions were excluded from the analysis. In the descriptive
statistics, quartiles including median values were used for
depicting the distribution of the scores of each domain in
JOABPEQ, stratified by gender and age (i.e., 20-80 s), as
the five functional scores have not been confirmed to fol-
low a normal distribution [9]. Similarly, the VAS scores
were also described in a non-parametric manner because
the normality of score distribution in the current study was
denied by the Shapiro—Wilk test. The Steel-Dwass test was
used for multiple comparisons among different genera-
tions, and the Jonckheere—Terpstra test was used to identify
trends with regard to age for each domain. A p value <0.05
was considered significant.

Results

A total of 1,469 healthy volunteers who were self-sup-
porting and received no medical treatments for orthopedic
diseases answered the survey. Of these, 9 individuals were
excluded because of age-related criteria (i.e., they were <20
or >90 years old), and 4 individuals were excluded because
of a lack of gender information. Thus, the answers of 1,456
volunteers (719 males and 737 females) were used for the
analysis. The number of subjects and prevalence of LBP in
the different age groups according to gender are provided
in Table 2. The prevalence of LBP-A and LBP-B were
10.5 % (11.8 % in males, 9.2 % in females) and 11.5 %
(12.6 % in males, 10.4 % in females), respectively.

Pain-related disorders

Overall, for both genders, the median score was 100.
Among males, the first quartiles ranged between 71.0

Table 2 Distribution of age, gender, and prevalence of low back pain in the 1,456 volunteers

Age groups (years) Male Female
n LBP-A LBP-B n LBP-A LBP-B

20-29 106 16 (15.1 %) 17 (16.0 %) 126 9(7.1 %) 9 (7.1 %)
30-39 107 8 (7.5 %) 9 (8.4 %) 104 3(2.9 %) 3(2.9 %)
40-49 109 11 (10.1 %) 11 (10.1 %) 110 5 (4.5 %) 5 (4.5 %)
50-59 109 12 (11.0 %) 12 (11.0 %) 105 11 (10.5 %) 14 (13.3 %)
60-69 99 12 (12.1 %) 12 (12.1 %) 98 10 (10.2 %) 11 (11.2 %)
70-79 97 15 (15.5 %) 18 (18.6 %) 100 15 (15.0 %) 17 (17.0 %)
80-89 92 11 (12.0 %) 12 (13.0 %) 94 15 (16.0 %) 18 (19.1 %)
Total 719 85 (11.8 %) 91 (12.6 %) 737 68 (9.2 %) 77 (10.4 %)

Data are presented as n (%)

LBP-A low back pain defined as pain and discomfort localized between the costal margin and the iliac crest, LBP-B low back pain defined as
pain and discomfort localized between the costal margin and the inferior gluteal folds
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Fig. 3 Box and whisker plots of scores for pain-related disorders in
the Japanese Orthopaedic Association Back Pain Evaluation Ques-
tionnaire by gender and age group. The lines on the box correspond to
the quartiles. Whiskers indicate the furthest point within 1.5x inter-
quartile range from the box. There were no significant differences

Lumbar dysfunction
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Fig. 4 Box and whisker plots of scores for lumbar spine dysfunction
in the Japanese Orthopaedic Association Back Pain Evaluation Ques-
tionnaire by gender and age group. The lines on the box correspond to
the quartiles. Whiskers indicate the furthest point within 1.5x inter-
quartile range from the box. Significant differences were observed in

and 85.5 in individuals in their 20-70 s, while it was 100
in subjects in their 80 s. Among females, the first quar-
tiles ranged between 71.0 and 85.5 in individuals in their
50-80 s, while it was 100 in individuals in their 2040 s.
For both genders, there were no significant differences in
the scores between any age group (Fig. 3).

Lumbar spine dysfunction

For both genders, the median scores were 100 in subjects
in their 20-70 s, while it was 83.0 in subjects in their 80 s.
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in the scores between any age groups in both genders (Steel-Dwass
test). The scores had a tendency to increase with age in males and to
decrease with age in females (Jonckheere—Terpstra test; p < 0.001 for
both). N.S., not significant
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the scores between the younger generation in their 20 and 30 s and
subjects in their 70 s, and between subjects in their 20-60 s and those
in their 80 s in both genders (Steel-Dwass test; *p < 0.05). The scores
had a tendency to decrease with age in both genders (Jonckheere—
Terpstra test; p < 0.001)

Among males, the first quartiles were all 100 in individuals
in their 20-60 s, but decreased to 83.0 and 75.0 for those
in their 70 and 80 s, respectively. Among females, the first
quartiles were 100 in subjects in their 20-40 s, but this
decreased to 83.0 in women in their 50-70 s, and further
decreased to 67.0 points among those in their 80 s. Signifi-
cant differences were observed in the scores between the
younger subjects in their 20 s and 30 s compared to sub-
jects in their 70 s(p < 0.05), and between individuals in
their 20 s to 60 s compared to those in their 80 s (p < 0.05)
in both genders (Fig. 4).
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Fig.5 Box and whisker plots of scores for gait disturbance in the
Japanese Orthopaedic Association Back Pain Evaluation Question-
naire by gender and age group. The lines on the box correspond to the
quartiles. Whiskers indicate the furthest point within 1.5x interquar-
tile range from the box. Significant differences were observed in the
scores between younger subjects in their 20-60 s and elderly subjects
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Fig. 6 Box and whisker plots of scores for social life function in the
Japanese Orthopaedic Association Back Pain Evaluation Question-
naire by gender and age group. The lines on the box correspond to
the quartiles. Whiskers indicate the furthest point within 1.5x inter-
quartile range from the box. Significant differences were observed in
the scores between subjects in their 20-60 s and those in their 80 s

Gait disturbance

For males, the median scores were all 100 for subjects in their
20-70 s, but this value decreased to 93.0 points for those in
their 80 s. The first quartiles were 100 for subjects in their
20-60 s, but decreased to 79.0 and 51.8 for those in their
70 and 80 s, respectively. Significant differences were seen
between male subjects in their 2040 s and those in their 70 s,

Gait disturbance

Female
I T T T T I
20 30 40 50 60 70 80
Age strata

in their 80 s for both genders, between male subjects in their 2040 s
vs. in their 70 s, between female subjects in their 40-60 s, in their
30 s and 40 vs. 70 s, and in their 70 s vs. 80 s (Steel-Dwass test;
*p < 0.05 for all). The scores had a tendency to decrease with age in
both genders (Jonckheere—Terpstra test; p < 0.001)
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(Steel-Dwass test; *p < 0.05) in both genders. Moreover, a signifi-
cant difference in the scores between female subjects in their 30 and
70 s was observed (Steel-Dwass test; *p < 0.05). The scores had a
tendency to decrease with age in both genders (Jonckheere—Terpstra
test; p < 0.001)

and between male individuals in their 20-60 s and those in
their 80 s. For females, the median scores were 100 for sub-
jects in their 20-70 s and 71.0 in women in their 80 s. The
first quartiles were 100 in their 20-50 s, but this decreased
to 93.0, 79.0, and 43.0 in their 60, 70, and 80 s, respectively.
Significant differences were observed in the scores between
female subjects in their 40 vs. 60 s, in their 30 and 40 s vs.
70 s, and in their 70 vs. 80 s (p < 0.05 for all; Fig. 5).
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Fig.7 Box and whisker plots of scores for psychological disor-
ders in the Japanese Orthopaedic Association Back Pain Evaluation
Questionnaire by gender and age group. The lines on the box cor-
respond to the quartiles. Whiskers indicate the furthest point within

Social life dysfunction

For males, the median scores were 100 for subjects in their
20-60 s, but decreased to 78.0 and 75.5 for those in their
70 and 80 s, respectively. The first quartile was highest for
subjects in their 30 s, with a score of 86.0 points. The cor-
responding scores were 78.0 for subjects in their 20, 40, 50,
and 60 s; and 70.0 and 51.0 in subjects in their 70 and 80 s,
respectively. For females, the median scores were 100 for
subjects in their 20-40 s, 92 for those in their 50 and 60 s,
and 78.0 and 65.0 in subjects in their 70 and 80 s, respec-
tively. The first quartile was the highest for subjects in their
30 s, with a score of 92.0 points. The corresponding values
were 78.0 for subjects in their 20, 40, 50, and 60 s; but this
decreased to 57.0 and 51.0 in individuals in their 70 and
80 s, respectively. Significant differences were observed
in the scores between the subjects in their 20-60 s com-
pared to those in their 80 s (p < 0.05) in both genders, and
between females in their 30 vs. 70 s (p < 0.05) (Fig. 6).

Psychological disorders

For both genders, the median and the first quartile scores
ranged between 60.0-72.0 and 49.0-60.0 across all genera-
tions, respectively. Moreover, the third quartile scores were
72.0-83.5 points across all generations in both genders.
There were no significant differences in the scores between
any age group in both genders (Fig. 7).

Age trends among the various functional domains

Based on the results of the Jonckheere—Terpstra test, the
scores tended to decrease with age in all domains in both
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1.5x interquartile range from the box. There were no significant dif-
ferences in the scores between any age groups in both genders (Steel—
Dwass test). The scores had a tendency to decrease with age in both
genders (Jonckheere—Terpstra test, p < 0.001)

genders, with the exception of the score for pain-related
disorders, which showed a tendency to increase among
males.

VASs

The median scores for all VAS score ranged between 0.0
and 5.0 mm, with the majority being 0.0 mm in all age
groups for both genders. For males, the third quartile
values in the different age groups for LBP-A, pain in the
buttocks and lower limbs, and numbness in the buttocks
and lower limbs ranged between 17.0-27.0, 0.0-14.0, and
0.0-8.0, respectively. For females, the three VAS domains
ranged between 10.0-30.5, 0.0-29.0, and 0.0-13.0,
respectively.

There were no significant differences in the VAS scores
for LBP-A among different age groups in both genders,
or for pain or numbness of the buttocks and lower limbs
among different age groups in males. However, in females,
significant differences in the VAS scores for pain in the but-
tocks and lower limbs were seen between subjects in their
20—40 s and those in their 80 s. Further, a significant dif-
ference was seen in the VAS scores for numbness in the
buttocks and lower limbs between female participants in
their 20-30 s and those in their 80 s. The VAS scores of all
regions tended to increase with age in both genders, with
the exception of the VAS score for LBP in males, which did
not change with age.

As described above, the overall prevalence of LBP-A
was 10.5 %. The quartile value (median [first quartile—third
quartile]) of the VAS score for LBP-A in the participants
who responded “Yes” to the question asking the existence
of LBP-A in the past month was 39 (20.5-58).
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Discussion

The purpose of this study was to provide reference values
of the JOABPEQ in healthy adult populations who do not
require medical assistance. We have established the ref-
erence values of JOABPEQ in the Japanese population
for the first time, based on the data obtained from 1,456
healthy volunteers recruited nationwide at 21 centers. The
reference values should provide physicians with useful
information on the status of a specific patient by comparing
his or her scores with the reference values.

The JOABPEQ was designed to evaluate the overall
health status (i.e., both physical and psychosocial disor-
ders) in patients with LBP, and may be suitable for follow-
ing changes in the status of each patient; however, it may
unsuitable to directly compare such changes among differ-
ent patients [9]. Currently, a treatment is judged as “effec-
tive” for a particular patient if: (1) the patient provided
answers to all the questions necessary to calculate a domain
score and showed an increase of >20 points after the treat-
ment, or (2) the functional score after treatment exceeds
90 points even if the answer for an unanswered question
is assumed as the worst possible choice [9]. Our findings
suggest that these values may require adjustment by age
and gender. Moreover, the values obtained here for the vari-
ous age groups in both genders will serve as the reference
when comparing scores of an individual or group to those
of other individuals or groups.

The prevalence of degenerative diseases of the lumbar
spine, including disc degeneration [14] and lumbar spi-
nal stenosis [15, 16], was reported to increase with age in
population-based cohort studies in Japan. Similarly, the
prevalence of osteoporosis was found to increase with age
in the Japanese population and to lead to a surge in the inci-
dence of vertebral fractures in older subjects, especially in
women, in other studies [17, 18]. Based on these reports,
we assumed that physical function related to the lum-
bar spine would decline with age. The differences in the
JOABPEQ scores according to age, sex, and disease type
have been previously reported based on patient data [19].
Our findings are in conformity with these expectations,
and indicate a need to establish reference values for newly
developed questionnaires.

In the five domains of JOABPEQ, the scores for lumbar
spine dysfunction, gait disturbance, and social life dysfunc-
tion decreased significantly with age, while the influence
of aging was small for pain-related disorders and psycho-
logical disorders. Of particular note, the median scores for
pain-related disorders were 100 points for all age groups in
both genders. Meanwhile, the median scores for psycholog-
ical disorders were 60—70 points for all age groups in both
genders, with the exception of males in their 60 s (median
score: 72.0 points). Additionally, third quartile scores of

>90 points were not observed in any age group for either
gender in the domain of psychological disorders. Hence, a
reconsideration is needed for judging the effectiveness of a
treatment based on a score of >90 points for this domain.

Our study revealed that there are variations and differ-
ent trends in the reference values of scores for five domains
of JOABPEQ in different age groups in both genders. This
result is not surprising, as the JOABPEQ is partly derived
from the Roland Morris Questionnaire and the MOS
36-Item Short-Form Health Survey (SF-36) [6]. The SF-36
is the most widely used survey to measure the health-
related quality of life, and the reference values for various
parameters (e.g., general health perceptions, social func-
tioning) have been shown to vary considerably in Japanese
adults [20]. Accordingly, the development of a norm-based
scoring system similar to SF-36 [20] may be needed to fur-
ther understand the JOABPEQ scores.

Although VAS for LBP and pain or numbness in the but-
tocks and lower limbs are relevant items in the JOABPEQ,
we did not statistically analyze the relationship between
VAS values and JOABPEQ scores. The main reason for
this was the purpose of this study, which was to establish
the reference values of the JOABPEQ according to gender
in healthy volunteers of different ages. Instead, we only
presented the representative values of the VASs to pro-
vide a better understanding of the study population. Most
of the VAS domains were significantly influenced by age.
However, the median VAS values for LBP-A and pain or
numbness in the buttocks and lower limbs were generally
<10 mm, with most being 0 mm in all age groups for both
genders. The third quartile VAS values for the three regions
ranged between 0.0 and 30.5 across all generation in both
genders. Collins et al. reported that 30-54 mm on the VAS
was considered as moderate pain based on the distribution
of VAS scores corresponding to a 4-point categorical scale
(none, mild, moderate, and severe) [21]. Therefore, most
of the participants in the current study did not have severe
low back pain, which is consistent with the inclusion cri-
teria of our target population. Nevertheless, there is a pos-
sibility that subjects with LBP causing impairment might
have been included in the study. However, we believe that
reference values and statistical results provided here remain
robust, because outliers do not easily affect the quartiles
and the results of non-parametric tests. In the present study,
11.5 % of the subjects fulfilled the definition for LBP-B,
which is less than the 25.2 % prevalence rate estimated
from 20,044 respondents of a recent Internet survey of the
general Japanese population using the same definition [10].
The prevalence of LBP and the distribution of VAS scores
would support the validity of our target population.

This study has several limitations. First, anthropomet-
ric data, including body mass index, exercise habits, the
detailed medical history, and general health (e.g., mental
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status) of the volunteers were not fully assessed, and the
age-related degenerative changes of the lumbar spine were
not investigated. Physical and mental conditions, therefore,
may have affected the scores. Second, the data sampling
was not randomized from the national resident record, and
therefore the reference values acquired in this study are not
population-based. Third, the physicians, who were aware
of the selection criteria of this study, conducted the recruit-
ment of the participants. A selection bias may occur if the
physicians had any expectations about the results. How-
ever, for this point, we believe that the pre-screening bias
was minimized because this study was not a trial but rather
a cross-sectional observational study. Fourth, the agree-
ment rate for the study participation among the candidates
was not fully recorded, although we believe that it was
almost 100 %, since the subjects were pre-screened by the
physicians. The selection criteria for “healthy volunteers”
and potential biases described above should be taken into
account when using the values obtained in this study as ref-
erence values.

In conclusion, in this study, reference values of JOAB-
PEQ were established for healthy volunteers. Physicians
should be aware that the JOABPEQ scores may vary by
domain, gender, and age. The reference values derived
herein from stratified sampling will help improve the

@ Springer

understanding of the JOABPEQ scores, and may help iden-
tify the most appropriate treatments or medical services for
patients with LBP.
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The JOA Back Pain Evaluation Questionnaire

With regard to your health condition during the last week, please circle the one item number of the answer for the
following questions that best applies. If your condition varies depending on the day or the time, circle the item
number of your condition at its worst.

To alleviate low back pain, you often change your posture.
I)Yes 2)No

Because of the low back pain, you lie down more often than usual.
) Yes 2)No

Your lower back is almost always aching.
I)Yes 2)No

Because of the low back pain, you cannot sleep well.
(If you take sleeping pills because of the pain, select “No.”)
I)No  2) Yes

Because of the low back pain, you sometimes ask someone to help you when you do something.
1) Yes 2)No

Because of the low back pain, you refrain from bending forward or kneeling down.
1)Yes 2)No

Because of the low back pain, you have difficulty in standing up from a chair.
1)Yes 2)No

Because of the low back pain, turning over in bed is difficult.
1)Yes 2)No

Because of the low back pain, you have difficulty putting on socks or stockings.
1)Yes 2)No

Do you have difficulty in any one of the following motions; bending forward, kneeling or
stooping?

1) I have great difficulty ~ 2) I have some difficulty

3) I have no difficulty

Because of the low back pain, you walk only short distances.
1)Yes 2)No

Because of the low back pain, you stay seated most of the day.
1)Yes 2)No

Because of the low back pain, you go up the stairs more slowly than usual.
1)Yes 2)No
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Do you have difficulty in going up the stairs?
1) I have great difficulty ~ 2) I have some difficulty
3) I have no difficulty

Do you have difficulty in walking more than 15 minutes?
1) I have great difficulty ~ 2) I have some difficulty
3) I have no difficulty

Because of the low back pain, you do not do any routine housework these days.
1)No 2)Yes

Have you been unable to do your work or ordinary activities as well as you would like?
1) I have not been able to do them at all.
2) I have been unable to do them most of the time.
3) I have sometimes been unable to do them.
4) I have been able to do them most of the time.
5) I have always been able to do them.

Has your work routine been hindered because of the pain?
1) Greatly  2) Moderately  3) Slightly (somewhat)
4) Little (minimally) 5) Not at all

Because of the low back pain, you get irritated or get angry at other persons more often than
usual.
1)Yes 2)No

How is your present health condition?
1) Poor 2)Fair 3)Good 4) Very good 5) Excellent

Have you been discouraged and depressed?
1) Always  2) Frequently = 3) Sometimes 4) Rarely 5) Never

Do you feel exhausted?
1) Always  2) Frequently  3) Sometimes 4) Rarely  5) Never

Have you felt happy?
1) Never 2) Rarely  3) Sometimes  4) Almost always 5) Always

Do you think you are in decent health?
1) Not at all (my health is very poor)
2) Barely (my health is poor)
3) Not very much (my health is average health)
4) Fairly (my health is better than average)
5) Yes (I am healthy)

Do you feel your health will get worse?

1) Very much so  2) A little bit at a time
3) Sometimes yes and sometimes no  4) Not very much  5) Not at all
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Regarding 0 as “no pain (numbness) at all” and 10 as “the most intense pain (numbness) imaginable,”
mark a point between 0 and 10 on the lines below to show the degree of your pain (hnumbness) when your
symptom was at its worst during the last week.

Degree of low back pain

Degree of pains in buttocks and lower limb

Degree of numbness in buttocks and lower limb

0: Comfortable condition without any pain at all
10: The most intense pain (numbness) imaginable

@ Springer



H. Hashizume et al.

276

[BAIIUI QOUDPYUOD [

0°00T 0001 0°001 0°00T 0°00T 0°00T 0001 006 0°001 0°00T 0°00T 0°00T 0°001 0001 0'00T 006
0001 0001 0001 0°00T 0001 0001 000I  0SL 0001 0°00T 0001 0001 0001 0°00T 0°00T 0'SL
0¢8 0001 0001 0001 0'00T1 0'001 000l  00S 0¢8 0001 0'00T1 0'00T1 0001 0001 0'00T1 00§
0°L9 0¢8 0¢8 0'¢8 0001 0001 000I  0'ST 0'sL 0¢8 0'00T1 0001 0001 0°00T 0001 0'sT
8'6T 008 0'8¢ 08¢ 0¢8 0C6 0¢8 001 6'¢e 008 <9 €EL 0¢8 0¢8 0°€8 001 S[huadId
L'08-669 S06—1'18 8¢6—098 0¥6—€98 TL6=8T6 T66-996 S$'86—¢S6 €68-67L 006118 6S6-6'88 9'S6—7'88 TI6—706 8L6-¢T6 1'86-CH6 1D %S6
|RY3 6'S8 668 06 056 6'L6 696 108 LS8 ¥'76 0'C6 £'¢6 1°66 196 a3eIoAy
¥ I € C 1 0 T Ppreauy C C 4 1 0 0 0 PreAU]
06 66 S6 €01 601 01 $CI  PIHEA 06 S6 L6 801 601 LO1 901  PHeA  ITequnN
6808 6L—0L 69-09 65—0¢ 67—0v 6£0¢ 6C—0C 6808 6L-0L 6909 65—0S 6 0F 6¢-0¢ 6C-0¢ a8y
J[ewo,] RN
uonoungsKp aurds JequinT,, JO UTBWOP JOJ SAI0JS JO UoNNqIISIq  d[qeL
[BAISIUL SOUSPYUOD [)
0°00T 0001 0°00T 0001 0°00T 000t 0001 006 0°00T 0001 0°00T 000t 0°00T 0001 000 006
0°00T 0001 0°00T 0°00T 0°00T 0001 0001  0SL 0°00T 0°00T 0°00T 0001 0001 0°00T 0°00T 0SL
0001 0001 0001 0°00T 0001 0°001 0'00T  0°0S 0°00T 0°00T 0001 0°001 0°00T 0°00T 0°00T 00§
01L 01L 0 1L g'¢8 0001 0001 0'00T  0'ST 0°00T €'8L 01L 01L (SIS 01L 0IL 0ST
oey oey oey 0ey 01L 01L 0'IL 001 oer 0ey oey 0 1L oey 979 0cy 001 S[BuadId
8'L8CTIL S06~C08 TTOHLTY LTOHYE] ST6-6'L8 S96-006 9¥6—188 ['€6-€C8 0T6-1'C8 9°68-C08 ST6-8Y8 0'C6-¢V¥8 TTU6FE] 9687908 1D %S6
08 7’68 L8 788 716 (43 S'16 L'L8 0°L8 618 L'88 L'88 8'L8 1'68 o3eIoAy
1 € I 0 I 0 1 PpreAuy I I I 0 0 I 1 PreAu]
€6 L6 L6 SoT1 601 01 STI  PHEA 16 96 86 601 601 901 GOT  PIHEA  IequnN
68-08 6L-0L 69-09 65—0S 6—0% 6£-0¢ 6C-0C 68-08 6L-0L 69-09 65-0S 60 6€-0¢ 6C—0¢C o8y
J[ewa] AN

. SIOPIOSIP PAJE[aI Uled,, JO UTBWIOP JOJ SQI0JS JO Uonnquisiq ¢ qel,

pringer

Qs



277

Reference values for JOABPEQ

[eAIQIUI QOUIPYUOD [

0001 0°00T 0°00T 0°00T 0°00T 0°00T 0°00T 006 0°00T 0°00T 0°00T 0°00T 0°001 0°001 0001 006
06 0001 0001 0°00T 0°00T 0°00T 0001 0SL 0°00T 0°00T 0°00T 0001 0001 0001 0001  0OSL
059 08L 06 06 0001 0001 0001  00S S'SL 08L 0001 07001 0001 0001 0oor 00§
0’18 0°LS 08L 08L 08L 06 08L 0'ST 01§ 00L 08L 08L 0'8L 098 08L 0'SC
00¢ 018 0’18 0°LS 8'8¢ 08L 0LS 001 (44 01§ 0°LS 0°LS 0°LS 059 0°'LS 001 9rnuedied
0°€L—ST9 S€8-T'vL LL8108 S68-9T8 076658 €S6~C06 ¥06~S+8 6'vL—8'TC9 TH¥8—6TL 016+ +8 016078 016-S¥8 €€6-1'L8 1T6-9°S8 1D %S6
L'L9 8'8L 6'¢8 098 6'88 L'T6 S'L8 6'89 6L L'L8 S'L8 L'L8 06 8'88 o8eIoAY
S L L 4 4 C I PpreAu] 4 ¥ I C C I I Ppreaut
68 €6 16 €01 801 201 STl PIHEA 88 €6 86 LOT LOT 901 SOT  PreA  JoqunN
68-08 6L-0L 69-09 65-0S 60 6€-0¢ 6C-0C 6808 6L-0L 69-09 65—0S 60 6€-0¢ 6C—0¢ a3y
J[ewo,] RN
uonoungs£p 1] [e190G,, JO UTBWOP 0] SAI0JS JO UonNqIisi(q 9 [qeL,
[BAISIUT SDUSPYUOD [
0°00T 0°00T 0°00T 0°00T 0°00T 0001 0001 006 0001 0°00T 0001 0001 0001 0001 000T 006
0'00T1 0001 0001 0001 0001 07001 000I  O'SL 0001 0001 0001 0001 0001 0001 0oor  0SL
01L 0°00T 0'00T 0001 0001 0001 0001 008 0°¢6 0°00T 0001 0001 0001 000t 0001 00§
0cr 06L 0°¢6 0°00T 0°00T 0°00T 000T  0'ST 8'1¢ 06L 0°00T 0°00T 0°00T 0°00T 0001  0'SC
¥'€T 0t9 01L 01L 0°001 $'96 0¢6 001 78T (1297 9t8 06L 0°€6 0°00T 0°00T 00T 9[nusdIsd
L'SL—'€9 $'T679'¢8 8S6—CT68 896—CT06 966=596 966196 L86—CS6 8'08-L'L9 ST16=6C8 LL69T6 SL60C6 L8ST6 666—¢96 666-586 1D %S6
69 088 gco S'c6 0'86 0'86 0°L6 YL L8 7S6 €56 9'96 186 766 oSeIoAy
C S C 0 1 0 0 PrEAU] ¥ 1 C I 0 C 0 PreEAUL
6 S6 96 So1 601 ¥01 9CI  PIEA 83 96 L6 801 601 SoI1 901  plea  JequinN
68-08 6L-0L 69-09 65-0S 60 6£-0¢ 6C-0C 6808 6L-0L 69-09 65-0S 6v—0% 6£-0¢ 6C—0C o3y
J[ewo,] AN

. QoUBQINJSIP JIED),, JO UTBWOP I0J SAI0JS JO UoNNgLysiq § I[qEL

pringer

a's



H. Hashizume et al.

278

[BAIQJUI QOUSPYUOD [

0°¢S (49 8'6¢ ey £ee 00¢ vee 006 s 1S 1254 se coe 01y 8'ce 006
§oe 0¢c 06l 091 €91 001 el 0°SL 0Ll 0'Le €6l 0Ll 081 €0¢C 00¢ 0'SL
0¢ 00 00 0¢ 00 00 00 008 00 0¢ 00 00 00 00 01 008
00 00 00 00 00 00 00 0'sc 00 00 00 00 00 00 00 0°6¢
00 00 00 00 00 00 00 001 00 00 00 00 00 00 00 001 S[husdIsd
€ec0¢l T'6l=¢col 0¢CI=8L S&CI¥8 ¢€¢CI-CL TII-0S LTI=89 ¢61=6'8 1'0c¥0l CT91-08 6VI-I8 BCI+L 99I-¢€6 6VI-C8 1D %56
181 9yl ! 0cI €01 18 86 I'vl 49! el Sl 901 0¢l SIl oferoay
0l 0l L 4 14 I ¥ PleEAU] Sl 0l 6 9 [4 I € PleAd]
¥8 06 16 €01 901 €01 ccl  PUBA LL L8 06 €01 L0 901 €0l PIBA  ITequinN
68-08 6L-0L 69-09 6505 60y 6£-0¢ 6C-0C 68-08 6L-0L 69-09 6505 6v—0% 6£-0¢ 6C-0C a3y
Jrewaq RN
ured yoeq MO[ JI0J SYA UI S2I00S JO uonnqmsiq § d[qeL
[eAI2IUI QOUIPYUOD )
L'e8 ¢l6 L'e8 S8 0C8 0°L8 868 006 0¢8 0°L8 98 0°L8 0°L8 08 ove 006
0L 08L 0°SL 0cL 0°SL 06L 09L  0OSL OLL 018 08L 0€L 09L 06L ge8  0SL
009 0°L9 0¢€9 0°€9 $'99 069 099  00S 099 00L 0L 0¢€9 069 019 099  00S
06y 0°S¢ £'es (849 0°LS 0°LS 0°LS  0°ST S'6¥ (849 009 0vs 8'LS S'LS 0LS  0ST
0'6¢ 'Ly 0'6v Y% 06y 06t 0'1s 001 09¢ 891 08 6'SY 6’61 06y 06y 00l S[huadled
SEOV'SS 90L-L'€9 ¥'LO-L'T9 969009 T8—CE9 0TLCTI9 S69-CTV9 1'99—8S TIL=819 T'TL=€99 ['L9=C19 SO0L=TSY €69-6¢€9 61L-1'S9 1D %S6
¥'6S 1'L9 %Y 879 LS9 169 699 a9 089 69 €19 6'L9 799 $'89 oSerony
C € 9 ! C I [ PpieAdf € 4 C I I C Pplead]
6 L6 6 ¥0l 801 €01 SCl PUBA 68 S6 L6 801 801 Sot1 Y0l PHEA  IequunN
68-08 6L-0L 69-09 65-0S 60y 6¢£-0¢ 6C—0¢C 68-08 6L-0L 69-09 65-0S 6v—0v 6£-0¢ 6C-0C o3y
olew BN

«SIOPIOSIP [e2130[0YASd,, JO UTBWIOP JOJ SAI0JS JO UoNNqINSIq £ d[qBL

pringer

Qs



279

Reference values for JOABPEQ

[eAIQJUI QOUIPYUOD [

9’6t 6'¢l L'yl LTl 4! 00 0C 006 01¢ 8¢ (1h7! 0CI 1°01 €8 76 006
o€l 00 8'¢ 00 00 00 00 0'SL 08 0L 00 00 00 00 00 0°SL
00 00 00 00 00 00 00 00§ 00 00 00 00 00 00 00 008
00 00 00 00 00 00 00 0°s¢ 00 00 00 00 00 00 00 0'sc
00 00 00 00 00 00 00 001 00 00 00 00 00 00 00 001 9[husdId
991-0L LL6T ¢€L+¥T §SL0T TSIl +I-00 LTE€0 I'el—vv  S¢I8%y L9FI €V 91T 6¢TI Le60 8¢01 1D %S6
811 8v 87 L'y I'e L0 Sl L'8 1’6 'ty 0¢ 9T €C ¥'C o3eIoAy
IT 4! 8 € € € € PIeAU] €1 4! 9 € I 1 I PpreAuy
€8 98 06 01 LOT 101 €Tl PIEA 6L €8 €6 901 801 901 SoT1 PIEA Joquny
68-08 6L-0L 69-09 65-0S 60 6£-0¢ 6C—0¢ 6808 6L-0L 69-09 65-0S 60 6€-0¢ 6C-0C a3y
Jlewa] S[eIN
(S)quuI[ JoMO] pue ($)Y201INq UT SSAUQUINU J0J SYA UI $2100S JO uonnqrusiq (O AqeL
[BAISIUL QOUIPYUOD [)
0°6S L'se 8'LT 9°0¢ 8'81 81 011 006 L'8¢ 9Ly 8'¢T 0CI ¥'91 891 gel 006
0'6¢ 011 o€l 06 00 00 00 0'SL (1h7! gor 8T 01 00 00 00 0'SL
Sl 00 00 00 00 00 00 00§ 00 00 00 00 00 00 00 00§
00 00 00 00 00 00 00 0°s¢ 00 00 00 00 00 00 00 0°6¢
00 00 00 00 00 00 00 001 00 00 00 00 00 00 00 00T  9[huadId
LTT6'TT  ¥E€I-S¢  8018% 1CI-6% TLVT 8y <¢T 051 I'v1-6'S  961—¢€9 L80¢ T160C T1T661 8S0T TSHII 1D %S6
€LY g6 8L ¢'8 81 0¢ 43 001 (a1 6'¢ 9°¢ e 6'¢ g¢ a5eIoAy
01 4! L C € 1 € PIeAU] 4! 17 L S C I T preauf
78 88 16 €01 LOT €01 €Cl PIEA 8L 98 [ 01 LOT 901 Y01 PIEA JaquinyN
6808 6L-0L 69-09 65-0S 60 6£-0¢ 6C-0C 6808 6L-0L 69-09 65-0S 60 6£-0¢ 6C-0C a3y
J[ewa,] eI

(s)quuI] J9MO] pue (s)3o01nq ur ured J0J YA UI S2I00S JO UONNQIISK 6 dqBL

pringer

a's



280

H. Hashizume et al.

References

11.

. Izumida S, Inoue S. Assessment of treatment for low back pain. J

Jpn Orthop Assoc. 1986;60(3):391—4 (in Japanese).

. Takahashi K, Kitahara H, Yamagata M, Murakami M, Takata

K, Miyamoto K, Mimura M, Akahashi Y, Moriya H. Long-term
results of anterior interbody fusion for treatment of degenerative
spondylolisthesis. Spine Phila Pa 1976. 1990;15(11):1211-5.

. Tiusanen H, Hurri H, Seitsalo S, Osterman K, Harju R. Func-

tional and clinical results after anterior interbody lumbar fusion.
Eur Spine J. 1996;5(5):288-92.

. Jeong GK, Bendo JA. Lumbar intervertebral disc cyst as a cause

of radiculopathy. Spine J. 2003;3(3):242-6.

. Kopec JA. Measuring functional outcomes in persons with back

pain: a review of back-specific questionnaires. Spine Phila Pa
1976. 2000;25(24):3110-4.

. Clinical Outcomes Committee of the Japanese Orthopaedic

Association, Subcommittee on Evaluation of Back Pain and Cer-
vical Myelopathy, Subcommittee on Low Back Pain and Cervi-
cal Myelopathy Evaluation of the Clinical Outcome Commit-
tee of the Japanese Orthopaedic Association, Fukui M, Chiba
K, Kawakami M, Kikuchi S, Konno S, Miyamoto M, Seichi A,
Shimamura T, Shirado O, Taguchi T, Takahashi K, Takeshita K,
Tani T, Toyama Y, Wada E, Yonenobu K, Tanaka T, Hirota Y. JOA
back pain evaluation questionnaire: initial report. J Orthop Sci.
2007;12(5):443-50.

. Fukui M, Chiba K, Kawakami M, Kikuchi S, Konno S, Miy-

amoto M, Seichi A, Shimamura T, Shirado O, Taguchi T, Taka-
hashi K, Takeshita K, Tani T, Toyama Y, Yonenobu K, Wada E,
Tanaka T, Hirota Y. Japanese orthopaedic association back pain
evaluation questionnaire. part 2. verification of its reliability: the
subcommittee on low back pain and cervical myelopathy evalua-
tion of the clinical outcome committee of the japanese orthopae-
dic association. J Orthop Sci. 2007;12(6):526-32.

. Fukui M, Chiba K, Kawakami M, Kikuchi S, Konno S, Miy-

amoto M, Seichi A, Shimamura T, Shirado O, Taguchi T, Taka-
hashi K, Takeshita K, Tani T, Toyama Y, Wada E, Yonenobu K,
Tanaka T, Hirota Y. Japanese orthopaedic association back pain
evaluation questionnaire. Part 3 validity study and establishment
of the measurement scale: subcommittee on low back pain and
cervical myelopathy evaluation of the clinical outcome commit-
tee of the japanese orthopaedic association, Japan. J Orthop Sci.
2008;13(3):173-9.

. Fukui M, Chiba K, Kawakami M, Kikuchi S, Konno S, Miy-

amoto M, Seichi A, Shimamura T, Shirado O, Taguchi T, Taka-
hashi K, Takeshita K, Tani T, Toyama Y, Yonenobu K, Wada E,
Tanaka T, Hirota Y, Subcommittee of the Clinical Outcome Com-
mittee of the Japanese Orthopaedic Association on Low Back
Pain and Cervical Myelopathy Evaluation. JOA Back pain evalu-
ation questionnaire (JOABPEQ)/JOA cervical myelopathy evalu-
ation questionnaire (JOACMEQ). The report on the development
of revised versions. April 16, 2007. The Subcommittee of the
Clinical Outcome Committee of the Japanese Orthopaedic Asso-
ciation on Low Back Pain and Cervical Myelopathy Evaluation. J
Orthop Sci. 2009;14(3):348-65.

. Yamada K, Matsudaira K, Takeshita K, Oka H, Hara N, Takagi Y.

Prevalence of low back pain as the primary pain site and factors
associated with low health-related quality of life in a large Japa-
nese population: a pain-associated cross-sectional epidemiologi-
cal survey. Mod Rheumatol. 2014;24(2):343-8.

Yoshimura N, Akune T, Fujiwara S, Shimizu Y, Yoshida H, Omori
G, Sudo A, Nishiwaki Y, Yoshida M, Shimokata H, Suzuki T,

@ Springer

12.

13.

14.

16.

17.

18.

20.

21.

Muraki S, Oka H, Nakamura K. Prevalence of knee pain, lumbar
pain and its coexistence in Japanese men and women: The Lon-
gitudinal Cohorts of Motor System Organ (LOCOMO) study. J
Bone Miner Metab. 2014;32(5):524-32.

World Medical Association. WMA declaration of Helsinki—
ethical principles for medical research involving human subjects.
http://www.wma.net/en/30publications/10policies/b3/index.html.
Accessed 26 Jun 2014.

Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Mof-
fett J, Kovacs F, Mannion AF, Reis S, Staal JB, Ursin H, Zanoli
G; European commission research directorate general. Euro-
pean guidelines for the management of low back pain: Novem-
ber 2004, Amended version June 14th 2005. Available at: http://
www.backpaineurope.org/index.html. Accessed 7 Feb 2014.
Teraguchi M, Yoshimura N, Hashizume H, Muraki S, Yamada H,
Minamide A, Oka H, Ishimoto Y, Nagata K, Kagotani R, Takigu-
chi N, Akune T, Kawaguchi H, Nakamura K, Yoshida M. Preva-
lence and distribution of intervertebral disc degeneration over the
entire spine in a population-based cohort: the Wakayama spine
study. Osteoarthritis Cartilage. 2014;22(1):104-10.

. Ishimoto Y, Yoshimura N, Muraki S, Yamada H, Nagata K, Hashi-

zume H, Takiguchi N, Minamide A, Oka H, Kawaguchi H, Naka-
mura K, Akune T, Yoshida M. Associations between radiographic
lumbar spinal stenosis and clinical symptoms in the general
population: the Wakayama Spine Study. Osteoarthritis Cartilage.
2013;21(6):783-8.

Ishimoto Y, Yoshimura N, Muraki S, Yamada H, Nagata K, Hashi-
zume H, Takiguchi N, Minamide A, Oka H, Kawaguchi H, Naka-
mura K, Akune T, Yoshida M. Prevalence of symptomatic lumbar
spinal stenosis and its association with physical performance in
a population-based cohort in Japan: the Wakayama Spine Study.
Osteoarthritis Cartilage. 2012;20(10):1103-8.

Yoshimura N, Muraki S, Oka H, Mabuchi A, En-Yo Y, Yoshida
M, Saika A, Yoshida H, Suzuki T, Yamamoto S, Ishibashi H,
Kawaguchi H, Nakamura K, Akune T. Prevalence of knee osteo-
arthritis, lumbar spondylosis, and osteoporosis in Japanese men
and women: the research on osteoarthritis/osteoporosis against
disability study. ] Bone Miner Metab. 2009;27(5):620-8.
Yoshimura N, Kinoshita H, Takijiri T, Oka H, Muraki S, Mabu-
chi A, Kawaguchi H, Nakamura K, Nakamura T. Association
between height loss and bone loss, cumulative incidence of verte-
bral fractures and future quality of life: the Miyama study. Osteo-
poros Int. 2008;19(1):21-8.

. Ohtori S, Ito T, Yamashita M, Murata Y, Morinaga T, Hirayama J,

Kinoshita T, Ataka H, Koshi T, Sekikawa T, Miyagi M, Tanno T,
Suzuki M, Aoki Y, Aihara T, Nakamura S, Yamaguchi K, Tauchi
T, Hatakeyama K, Takata K, Sameda H, Ozawa T, Hanaoka E,
Suzuki H, Akazawa T, Suseki K, Arai H, Kurokawa M, Eguchi Y,
Suzuki M, Okamoto Y, Miyagi J, Yamagata M, Toyone T, Taka-
hashi K. Chiba low back pain research group. evaluation of low
back pain using the japanese orthopaedic association back pain
evaluation questionnaire for lumbar spinal disease in a multi-
center study: differences in scores based on age, sex, and type of
disease. J Orthop Sci. 2010;15(1):86-91.

Fukuhara S, Suzukamo Y. Manual of SF-36v2 Japanese version:
institute for health outcomes and process evaluation research.
Kyoto, 2011 (in Japanese).

Collins SL, Moore RA, McQuay HJ. The visual analogue pain
intensity scale: what is moderate pain in millimetres? Pain.
1997;72(1-2):95-17.


http://www.wma.net/en/30publications/10policies/b3/index.html
http://www.backpaineurope.org/index.html
http://www.backpaineurope.org/index.html

	Japanese orthopaedic association back pain evaluation questionnaire (JOABPEQ) as an outcome measure for patients with low back pain: reference values in healthy volunteers
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Participants and methods
	Self-administered questionnaires
	Statistical analysis

	Results
	Pain-related disorders
	Lumbar spine dysfunction
	Gait disturbance
	Social life dysfunction
	Psychological disorders
	Age trends among the various functional domains
	VASs

	Discussion
	Acknowledgments 
	References


