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Abstract BACKGROUND CONTEXT: Introduced in 2007, the Japanese Orthopaedic Association Back Pain
Evaluation Questionnaire (JOABPEQ) has been widely used, but its psychometric properties have
not been well studied.

PURPOSE: The objective of this study was to assess the responsiveness of the JOABPEQ in lumbar
surgery and its threshold for indicating clinically important differences.

STUDY DESIGN: This is a prospective study.

PATIENT SAMPLE: Two hundred three consecutive patients underwent lumbar surgeries between
July 2013 and November 2015 in a single hospital. Of the 203 patients, 181 patients who completed
1 year of follow-up were included.

OUTCOME MEASURES: Before and after surgery, the patients were asked to complete the
questionnaire, including JOABPEQ, the 8-Item Short Form Health Survey (SF-8), and EuroQol-5D
(EQ-5D). The participants were divided into five anchoring groups, ranging from “much better” to
“much worse,” according to reports from both physicians and patients.

MATERIALS AND METHODS: The responsiveness of measures was compared among five domains
of the JOABPEQ (“low back pain,” “walking ability,” “lumbar function,” “social function,” and “‘mental
health”), two domains of the SF-8 (the physical component summary [PCS] and the mental com-
ponent summary [MCS]), and the EQ-5D. The responsiveness was assessed by the paired ¢ test, the
effect size, and the standardized response mean. The Spearman rank correlation coefficient and the
receiver operating characteristic (ROC) curve were assessed using the five anchoring groups as ex-
ternal criteria. The clinically important differences, based on the ROC curve, were assessed.
RESULTS: Walking ability was most responsive, followed by low back pain and the PCS. The MCS
was least responsive, followed by mental health and lumbar function. Social function and the EQ-
5D had intermediate-level responsiveness. The substantial clinically important differences occurred
at 20 points for low back pain and lumbar function, 23 points for walking ability, 14 points for social
function, and 8 points for mental health.

CONCLUSIONS: The JOABPEQ domains are responsive measures in patients who undergo lumbar
surgery. For physical function, the threshold for substantial clinically important differences was ap-
proximately 20 points for the JOABPEQ. © 2018 Elsevier Inc. All rights reserved.
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Introduction

Lumbar spine disorders are common all over the world.
With the promotion of an evidence-based approach to lumbar
spine surgery, appropriate assessment methods of treatment
effects become more important.

The Roland-Morris Disability Questionnaire (RMDQ) and
the Oswestry Disability Index (ODI) are common disease-
specific health-related patient-reported outcomes (HR-PROs).
However, the RMDQ is limited to evaluation of back pain
and may lack the ability to cover the multiple aspects of lumbar
disorders. Additionally, the RMDQ has only two options for
the questionnaire and patients may have difficulty in choos-
ing the answer. As for the ODI, a low response rate of the
sex question in some cultures has been controversial [1].

Considering these issues, the Japanese Orthopaedic As-
sociation created a new disease-specific HR-PRO named the
Japanese Orthopaedic Association Back Pain Evaluation Ques-
tionnaire (JOABPEQ) in 2007 [2—-4]. Currently, English,
Iranian [5], Arabic [6], Thai [7], Korean [8], and Turkish [9]
versions are available. The JOABPEQ consists of 25 items
divided into five domains: low back pain (pain-related dis-
order), lumbar function (lumbar spine dysfunction), walking
ability (gait disturbance), social function (social life dys-
function), and mental health (psychological disorders). The
questionnaire is set up so that scores in each domain range
from O to 100, with higher scores indicating a better condi-
tion (Table 1). These multiple domains were developed with
the intention of covering multiple aspects of lumbar spine
disorders and are independent of each other. The weighting

Table 1
Japanese Orthopaedic Association Back Pain Evaluation Questionnaire
Question
number  Question Possible answers
Ql-1 To alleviate low back pain, you often change your Yes No
posture.
Q1-2 Because of low back pain, you lie down more often Yes No
than usual.
Ql1-3 Your lower back is almost always aching. Yes No
Ql-4 Because of low back pain, you cannot sleep well. Yes No
Q2-1 Because of low back pain, you sometimes ask someone  Yes No
to help you when you do something.
Q2-2 Because of low back pain, you refrain from bending Yes No
forward or kneeling down.
Q2-3 Because of low back pain, you have difficulty in Yes No
standing up from a chair.
Q2-4 Because of low back pain, turning over in bed is Yes No
difficult.
Q2-5 Because of low back pain, you have difficulty putting Yes No
on socks or stockings.
Q2-6 Do you have difficulty in any one of the following Great difficulty Some difficulty No
motions: bending forward, kneeling, or stooping?
Q3-1 Because of low back pain, you walk only short Yes No
distances.
Q3-2 Because of low back pain, you stay seated most of Yes No
the day.
Q3-3 Because of low back pain, you go upstairs more slowly  Yes No
than usual.
Q3-4 Do you have difficulty in going upstairs? Great difficulty Some difficulty No
Q3-5 Do you have difficulty in walking more than 15 min? Great difficulty Some difficulty No
Q4-1 Because of low back pain, do you avoid any routine Yes No
housework?
Q4-2 Have you been unable to do your job or ordinary Always unable Unable most of Sometimes unable Able mostof  Always able
activities as well as you would like? the time the time
Q4-3 Has your work routine been hindered because of pain? A great deal Moderately Slightly Very little Not at all
Q5-1 Because of low back pain, do you get irritated or get Yes No
angry at other people more often than usual?
Q5-2 How is your present health condition? Poor Fair Good Very good Excellent
Q5-3 Have you been discouraged and depressed? Always Frequently Sometimes Rarely Never
Q5-4 Do you feel exhausted? Always Frequently Sometimes Rarely Never
Q5-5 Have you felt happy? Never Rarely Sometimes Almost always ~ Always
Q5-6 Do you think you are in decent health? Not at all Barely Not very much Fairly Yes
Q5-7 Do you feel your health will get worse? Very much so A little bit Sometimes Not very much  Not at all

Note: Calculating formulas: low back pain: (Q1-1x20+Q1-3x20+Q1-7x20+Q1-11x10-70)x100/70; lumbar function: (Q2-1x10+Q2-2x10+Q2-3x20+Q2-
4x10+Q2-5x30+Q2-6x20-100)x100/120; walking ability: (Q3-1x30+Q3-2x20+Q3-3x10+Q3-4x10+Q3-5x30-100)x100/140; social function: (Q3-5x4+Q4-
1x2+Q4-2x6+Q4-3x10-22)x100/74; mental health: (Q5-1x3+Q5-2x44+Q5-3X6+Q5-4x6+Q5-5x3+Q5-6x3+Q5-7x3-28)x100/103.
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coefficient is set for each question on the basis of the
severity of symptoms. Reliability, internal consistency, and
criteria validity were tested when the JOABPEQ was being
developed [2-4].

The responsiveness of a scale is its ability to detect
change over time in the construct to be measured [10] and
is one of the important psychometric properties of the scale.
If responsiveness is low, the change in score after an inter-
vention may be small. In such a situation, the evaluator will
have difficulty judging whether the intervention is an
ineffective treatment or whether instead the scale is unfit
for evaluation of the disease. However, to our knowledge,
no previous study has assessed the responsiveness of the
JOABPEQ.

The user’s guide for the JOABPEQ specifies that if a score
in a JOABPEQ domain increases more than 20 points after
an intervention, the intervention can be regarded as effec-
tive [11]. This threshold is important for using the JOABPEQ.
However, the guide is currently available only in Japanese,
and the data have not been fully published [12].

We hypothesized that further verification of the psycho-
metric properties of the JOABPEQ would encourage more
widespread use of the scoring system. The purpose of the
present study was, first, to assess the responsiveness of the
JOABPEQ and to compare the findings with those of common
types of HR-PRO, and then to determine the threshold of
JOAPBEQ scores for indicating clinically important differ-
ences in patients’ outcomes.

Materials and methods

Our study protocol was approved by our institutional review
board. Between July 2013 and November 2015, two spine
attending surgeons performed lumbar surgeries for 203 con-
secutive patients in a single hospital. The patients did not
respond to conservative treatment, such as medication and
epidural blocks, and were referred to the hospital.

Questionnaires

Before surgery, the patients were asked to complete ques-
tionnaires, including the JOABPEQ, the physical component
summary (PCS) and the mental component summary (MCS)
of the 8-Item Short Form Health Survey (SF-8), and the
EuroQol-5D (EQ-5D). One year after surgery, the patients
were asked to complete the same questionnaires. In addi-
tion, they were asked to respond to a question about symptom
reduction caused by surgery. The question used a five-point
global rating scale of responses: much better, better, neither
better nor worse, worse, and much worse. A numerical value
from 5 to 1 was attributed to each answer, with 5 represent-
ing “much better” and 1 representing “much worse.” This
global rating scale has high face validity and has been com-
monly used. However, some researchers questioned the
reliability of such retrospective measures of change [13]. Ad-
ditionally, from our experience, we were aware that some

patients hesitated to answer such a direct question honestly
because they were afraid of hurting their relationship with
their surgeons [14]. To avoid this bias, the attending sur-
geons in our study were also asked to independently evaluate
the improvement of the patients’ condition using the same
five-point rating scale. The final status was defined as the lower
rating score from either the patient or the surgeon. For example,
if a surgeon evaluated a patient’s condition as worse but
the patient gave an evaluation of “better,” the patient was as-
signed to the “worse” group.

Responsiveness

We defined responsiveness as the ability to detect change
over time in the construct being measured [10,15-17]. We
used two approaches to examine responsiveness: internal and
external [12,15,18,19]. Internal responsiveness is the ability
of a measure to change over a particular time frame [15]. In-
ternal responsiveness is based on the distribution of the scores.
Internal responsiveness was assessed by the paired ¢ test, the
effect size, and the standardized response mean (SRM). With
the paired ¢ test, postoperative and preoperative scores were
compared. The smaller the p-value, the better the respon-
siveness. Effect size was defined as the difference between
preoperative and postoperative scores (ie, the change score)
divided by the standard deviation of the preoperative score.
The SRM was defined as the effect size divided by the stan-
dard deviation of the change score. The larger the effect size
or the larger the SRM, the better the responsiveness. The in-
ternal responsiveness of measure depends on both the particular
treatment and the particular outcomes used to determine treat-
ment efficacy.

External responsiveness reflects the extent to which changes
in a measure over a specified time frame relate to corre-
sponding changes in a reference measure of health status. In
contrast with internal responsiveness, external responsive-
ness is the relationship between change in the measure and
change in the external standard [15]. In the present study, ex-
ternal responsiveness was assessed using the Spearman rank
correlation coefficient and the receiver operating character-
istic (ROC) curve, using the global rating scale as an external
criterion. The higher the correlation coefficient and the larger
the area under the curve, the better the responsiveness. The
optimal cutoff value on the ROC curve was calculated as the
best point that discriminated the “much better” and the “better”
groups from the “neither better nor worse,” the “worse,” and
the “much worse” groups.

For the JOABPEQ, we compared the sensitivity and the
specificity at this ROC-based cutoff with those of the pro-
posed 20-point threshold. A p-value of <.05 was considered
statistically significant with the two-tailed test. SPSS Statis-
tics (version 20; IBM, Armonk, NY, USA) and EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan) was
used for statistical analysis. EZR is a graphical user inter-
face for R (The R Foundation for Statistical Computing,
Vienna, Austria) [20].
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Table 2
Diagnosis and surgical procedures
n %
Diagnosis Lumbar canal stenosis 65 36
Degenerative spondylolisthesis 47 26
Isthmic spondylolisthesis 9 5
Foraminal stenosis 7 4
Disc herniation 26 14
Osteoporotic vertebral fracture 14 8
Spinal tumor 8 4
Spinal deformity 3 2
Spondylitis 2 1
Operation Fenestration (partial laminectomy) 60 33
Posterior lumbar interbody fusion 70 39
Discectomy 22 12
Balloon kyphoplasty 7 4
Posterior fusion 12 7
Anterior fusion 4 2
Anterior and posterior fusion 4 2
Other 2 1
Table 3

Correspondence between patients’ ratings and surgeons’ ratings

Surgeons’ ratings

Results
Patients’ demographics

Of the 203 patients who underwent surgery, 181 patients
(follow-up rate of 89%) who completed questionnaires both
before and after surgery were included in our study. The mean
age of the patients was 69+13 years. There were 65 patients
with lumbar spinal stenosis, 47 with degenerative spondy-
lolisthesis, 9 with isthmic spondylolisthesis, 7 with foraminal
stenosis, 26 with lumbar disc herniation, 14 with osteopo-
rotic vertebral fracture, 8 with a spinal tumor, 3 with spinal
deformity, and 2 with spondylitis. Table 2 shows the details
of surgical procedures.

Global rating scale

Table 3 shows the correspondence between patients’ global
ratings and surgeons’ global ratings. Most patients (50%) were
in the better group; the least amount (4%) were in the much
worse group. Table 4 shows the mean change in score for each
domain in each group.

Domain scores

Much Much .
Parameter better Better Neither Worse worse X Table, 5 shows the mean score§ for ?.11 .dorr.lams for all p?.—
Pationts” rat tients. Fig. 1 shows the preoperative distribution of scores in
atients’ ratings . . . e .
Much better 51 65 6 ] q each domain, and Fig. 2 shows the postoperative distributions.
Better 2 24 4 3 0
Neither 0 3 8 3 0 Internal responsiveness
Worse 0 2 0 2 0 .
Much worse 0 0 3 3 0 Paired t test
Global rating scale as  Much Better Neither Worse Much Scores for all domains were significantly better after surgery
the gold standard better worse (Table 5). The smallest p-value was for “walking ability” scores
I:;T;e;o: patients ; é 2(1) ﬂ lé Z of the JOABPEQ (7x107?), with the p-values for the other
& scores increasing in this order: the PCS of the SF-8, “low back
Table 4
Mean change in score before and after surgery in each global rating group
JOABPEQ SF-8
Globalrating Low back Lumbar Walking Social Mental
scale n pain function ability function health PCS MCS EQ-5D
Much better 51 Mean 55 35 59 44 25 17 5 0.38
Median 57 25 64 48 20 18 4 0.31
SD 34 36 35 27 23 10 10 0.29
Better 91 Mean 44 26 42 25 15 11 4 0.23
Median 43 25 47 23 13 11 6 0.20
SD 33 32 34 26 19 10 9 0.23
Neither 21 Mean 9 7 14 15 3 7 3 0.14
Median 0 9 0 13 0 10 3 0.06
SD 41 28 31 29 18 12 10 0.22
Worse 11 Mean -8 -10 -3 -13 3 0 1 0
Median 0 -16 -2 -13 0 3 2 0
SD 35 23 28 17 27 7 12 0
Much worse 7 Mean -10 -26 -8 -11 —4 -2 -2 -0.13
Median —14 =25 -7 -15 0 -1 -2 -0.09
SD 11 29 26 24 13 5 4 0.22

EQ-5D, EuroQol-5D; JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire; PCS, physical component summary; MCS, mental
component summary; SD, standard deviation; SF-8, 8-Item Short Form Health Survey.
Note: Numeric values are mean, median, and SD.



Table 5

Scores and responsiveness in each domain in all patients

JOABPEQ SF-8
Parameter Low back pain Lumbar function Walking ability Social function Mental health PCS MCS EQ-5D
Preoperative score (SD) 31(29) 43 (33) 21(23) 33(22) 41 (21 30(8) 45 (9) 0.51 (0.23)
Postoperative score (SD) 68 (35) 65 (31) 60 (35) 59 (28) 56 (20) 41 (10) 49 (8) 0.74 (0.22)
Change in score (SD) 38 (39) 22 (36) 39 (39) 26 (31) 15 (22) 11 (11) 4(9) 0.23 (0.27)
Internal responsiveness
p-Value (paired ¢ test) 2x107%7 4x107 7x107% 1x1072 1x107'6 2x107%8 5%107 1x107
Effective size 1.3 0.67 1.7 1.2 0.74 1.3 0.4 1.0
Standardized response mean 0.97 0.62 1.0 0.84 0.69 0.99 0.4 0.86
External responsiveness
Spearman rank correlation 0.46 0.37 0.49 0.47 0.34 0.45 0.13 0.44
coefficient with global rating scale
ROC analysis
Area under the curve 0.83 (0.75-0.90) 0.76 (0.68-0.83) 0.83 (0.75-0.89) 0.78 (0.69-0.86) 0.73 (0.64-0.81) 0.76 (0.67-0.84) 0.59 (0.49-0.7) 0.76 (0.67-0.85)
(95% confidence interval)
Cutoff 15-28 17-25 23-29 14 8 8.8 39 0.12
Sensitivity 0.82 0.55 0.71 0.73 0.69 0.68 0.59 0.75
Specificity 0.77 0.82 0.80 0.72 0.72 0.73 0.68 0.69
Sensitivity+specificity 1.59 1.37 1.51 1.44 1.41 1.41 1.26 1.45
20-point threshold
Sensitivity 0.82 0.55 0.77 0.62 0.41 N/A N/A N/A
Specificity 0.77 0.82 0.69 0.74 0.80
Sensitivity+specificity 1.59 1.37 1.46 1.36 1.20

EQ-5D, EuroQol-5D; JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire; MCS, mental component summary; N/A, not applicable; PCS, physical component summary;

ROC, receiver operating characteristics; SD, standard deviation; SF-8, 8-Item Short Form Health Survey.
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Fig. 1. Preoperative histogram of each domain of the Japanese Orthopaedic Association Back Pain Evaluation Questionnaire. The horizontal line shows the
score of the domain and the vertical line shows the number of patients. The “mental health” domain had a more normal distribution than the other domains.
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Fig. 2. Postoperative histogram of each domain of the Japanese Orthopaedic Association Back Pain Evaluation Questionnaire. The horizontal line shows the
score of the domain and the vertical line shows the number of patients. The “mental health” domain had a more normal distribution than the other domains.

pain” of the JOABPEQ, the EQ-5D, “social function” of the
JOABPEQ, “mental health” of the JOABPEQ, “lumbar func-
tion” of the JOABPEQ, and the MCS of the SF-8 (5x107%).

Effect size

The largest effect size was for walking ability of the
JOABPEQ (1.7), followed by the PCS of the SF-8, low back
pain of the JOABPEQ), social function of the JOABPEQ, the
EQ-5D, mental health of the JOABPEQ, lumbar function of
the JOABPEQ, and the MCS of the SF-8 (0.4) (Table 5).

Standardized response mean

The largest SRM was for walking ability of the JOABPEQ
(1.0), followed the SRMs of the PCS of the SF-8, low back
pain of the JOABPEQ, the EQ-5D, social function of the
JOABPEQ, mental health of the JOABPEQ, lumbar func-
tion of the JOABPEQ, and the MCS of the SF-8 (0.40)
(Table 5).

External responsiveness

Correlation

Table 6 shows the correlation coefficients between the
change score of each domain and the global rating scale. All
HR-PRO domains were significantly correlated with the global
rating scale (p<.05). The highest correlation was for walking
ability of the JOABPEQ (0.49), followed by social function
of the JOABPEQ), low back pain of the JOABPEQ, the PCS

of the SF-8, the EQ-5D, lumbar function of the JOABPEQ,
mental health of the JOABPEQ, and the MCS of the SF-8
(0.13).

Receiver operating characteristic curve

The largest area under the curve was found for low back
pain of the JOABPEQ (0.83), followed by walking ability of
the JOABPEQ, social function of the JOABPEQ, lumbar func-
tion of the JOABPEQ), the EQ-5D, the PCS of the SF-8, mental
health of the JOABPEQ, and the MCS of the SF-8 (0.59)
(Table 5).

The cutoff values for the JOABPEQ ranged from 15 to
28 points for low back pain, from 17 to 25 points for lumbar
function, from 23 to 29 points for walking ability, 14 points
for social function, and 8 for mental health. The cutoff values
for the SF-8 were 8.8 for the PCS and 3.9 for the MCS. The
cutoff value for the EQ-5D was 0.12 (Table 5).

As for the JOABPEQ’s low back pain and lumbar func-
tion domains, the proposed 20-point threshold was in the range
of ROC-based cutoff values. As for the domains walking
ability, social function, and mental health, the sum of sensi-
tivity and specificity at the ROC-based cutoff was slightly
larger than that at 20 points (Table 5).

Discussion

We assessed the responsiveness of the JOABPEQ and its
threshold for indicating clinically important differences in
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Table 6
Spearman rank correlation between each domain
JOABPEQ SF-8
Global rating Low back Lumbar Walking Social Mental
scale pain function ability function health PCS MCS EQ-5D
Global rating scale 1 0.46 0.37 0.49 0.47 0.34 0.45 0.13 0.44
JOABPEQ
Low back pain 1.0 0.48 0.46 0.47 0.41 0.46 0.21 0.43
Lumbar function 1.0 0.41 0.42 0.49 0.38 0.24 0.53
Walking ability 1.0 0.71 043 0.60 0.21 0.56
Social function 1.0 0.51 0.66 0.3 0.56
Mental health 1.0 0.48 0.51 0.54
SF-8
PCS 1.0 0.1 0.58
MCS 1.0 0.22
EQ-5D 1.0

EQ-5D, EuroQol-5D; JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire; MCS, mental component summary; PCS, phys-

ical component summary; SF-8, 8-Item Short Form Health Survey.

patients’ outcomes by using well-accepted methods re-
ported in the literature [18,19,21-23]. Generally, the JOABPEQ
showed better responsiveness than the SF-8 or the EQ-5D,
suggesting that the JOABPEQ is suitable for determining
surgical efficacy in patients with lumbar spine disorders. The
threshold for indicating clinically important differences of
the JOABPEQ for low back pain, walking ability, lumbar
function, and “social ability” was approximately 20 points.
To the best of our knowledge, ours is the first study to assess
the responsiveness of JOABPEQ domains, as well as of other
HR-PROs. The JOABPEQ was a responsive HR-PRO for
lumbar surgery. The most responsive domain was walking
ability, and the second most responsive domain was low
back pain.

We believe that these results reflect the results of surgery.
From the perspective of functional recovery, the purpose of
surgery for most of our patients was to decrease leg symp-
toms, such as radicular pain, motor weakness, or intermittent
claudication caused by nerve compression. This belief was
supported by the fact that the PCS of the SF-8 was as re-
sponsive as the walking ability domain of the JOABPEQ. As
shown by the high correlation of the PCS with the walking
ability and social function domains, the PCS is closely as-
sociated with ambulatory ability. Some researchers may prefer
an HR-PRO that is specific for spinal stenosis, such as the
Swiss Spinal Stenosis Questionnaire. However, our study dem-
onstrated that the walking ability domain of the JOABPEQ
was responsive enough for evaluating surgical outcome for
patients undergoing lumbar surgery.

The threshold of JOABPEQ scores for indicating
clinically important differences in patients’ outcomes was
approximately 20 points. The ROC-based cutoff for low
back pain and lumbar function was 20 points. The cutoff
was slightly higher than 20 in the walking ability domain
and slightly lower than 20 in the social function domain.
However, the cutoff of the mental health domain was only 8
points. In the mental health domain, the proportion of pa-
tients whose scores increased by more than 20 points was

limited to 40%, even in the much better or the better groups
(sensitivity of 0.4).

Although there have been few reports about the thresh-
old for indicating clinically important differences in outcomes
shown with the JOABPEQ, several reports have been pub-
lished about such differences shown with the PCS and the
EQ-5D. According to those reports, the threshold for deter-
mining clinically important differences for the PCS [24-26]
ranges from 4.1 to 6.5, and the threshold for the EQ-5D [27,28]
ranges from 0.03 to 0.54.

Compared with these numbers, the cutoff points for the
PCS (8.8) and for the EQ-5D (0.12) in our study were slightly
high. This was because we set a strict anchor that was based
on the lower rating score from either the patient or the surgeon.
These results suggest that the 20-point threshold in the
JOABPEQ should be regarded as a high threshold and that
it corresponds to substantial rather than minimal clinical
differences. Recently, Kasai et al. [29] reported data on the
threshold of the JOABPEQ for determining treatment
effectiveness. According to Kasai et al.’s findings, the 25th
percentile for change in scores in patients who rated their
postoperative condition as “improved” was approximately 20
points. Kasai et al. concluded that the 20 points corre-
sponded to the JOABPEQ’s thresholds for indicating
substantial clinical benefit.

Low back pain had the second highest responsiveness of
the five JOABPEQ domains. The patients who underwent
lumbar surgery often had low back pain as well as leg symp-
toms. Approximately 10% of our patients underwent surgery
for low back pain (eg, osteoporotic vertebral fracture and spinal
deformity).

Scores for the walking ability and the low back pain
domains were directly related to patients’ symptoms. The pre-
operative scores for those domains were lower than the
preoperative scores for the other domains, and the differ-
ence between the preoperative and the postoperative scores
for those two domains was also larger than the differences
between the scores in the other domains.
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In contrast, the responsiveness for the lumbar function and
the mental health domains was lower than that for the other
domains. We speculate that the reason lumbar function was
less responsive is derived from the concept of the domain.
The questions in the low back pain domain simply ask pa-
tients about the presence or the absence of pain. However,
the questions in lumbar function ask patients about the func-
tion restricted by pain. Even though a patient might have less
low back pain after surgery, that patient might still have some
restrictions in some activities of daily life. In addition, the
patient might have a limited range of motion of the lumbar
spine because of spinal fusion or might need orthotic devices.
Therefore, the lumbar function domain is less likely to be re-
sponsive than the walking ability or the low back pain domains.

The mental health domain had the lowest responsiveness
of all the JOABPEQ domains. The preoperative scores for
the mental health domain were higher than those for the other
domains and were distributed more normally (Fig. 2). The
postoperative change in scores for the mental health domain
was smaller than those for the other domains. The MCS of
the SF-8 showed a similar tendency. These results suggest
that study participants were more affected by physical issues
than by psychological issues. Although psychological aspects
are important in treating chronic pain, the primary purpose
of our surgery was to improve physical function. The mental
health domain and the MCS may be useful for evaluating psy-
chological aspects of spine disease that are related to issues
such as chronic low back pain. However, these domains did
not show good responsiveness in assessing surgically treated
patients.

Our study had some limitations. First, an independent as-
sessor was not adopted in the present study. There has been
no consensus on the way to set the gold standard for HR-
PRO [30]. Previous studies reported that surgeons tended to
assess the result of surgery more optimistically than pa-
tients [30,31]. In the present study, this optimistic assessment
could have been prevented by adopting the lower rating score
from either the patient or the surgeon. However, this strict
assessment may elevate the threshold of JOABPEQ. Second,
our study included a heterogeneous population of lumbar spinal
disorders. The responsiveness and the threshold could differ
between the patients whose chief complaint was low back pain
and the patients whose chief complaint was leg pain. If fo-
cusing only on the patients with osteoporotic compression
fracture, the responsiveness of low back pain may be higher.
Third, other types of disease-specific HR-PROs, such as the
ODI, were not available in the present study. Comparison of
the psychometric property between ODI and JOABPEQ will
be considered in future tasks.

Despite these limitations, our findings are useful for de-
signing a prospective study for lumbar surgery using the
JOABPEQ. We recommend walking ability and low back pain
as primary end points. These two domains have high respon-
siveness and are suitable for assessing the results of lumbar
surgery. The 20-point threshold is a reasonable value for in-
dicating substantial clinical differences for these domains.

Because the mental health domain was less responsive, it
would be difficult to detect a 20-point change with it for
patients undergoing lumbar surgery. We recommend using a
lower threshold, such as 10 points, for detecting clinically im-
portant differences in the mental health domain.

Conclusions

The JOABPEQ is a responsive assessment tool in pa-
tients who undergo lumbar surgery. Compared with more
generic HR-PROs such as the SF-8 or EQ-5D, the JOABPEQ
domains of walking ability and low back pain show greater
responsiveness, whereas the lumbar function and the mental
health domains show less responsiveness. The threshold for
detecting substantial clinical differences for low back pain,
walking ability, lumbar function, and social ability is 20 points.
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