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Background: It is crucial to define if changes in patient-reported outcome (PRO) measure correspond to
relevant clinical improvements. Aim of this study was to determine minimally clinically important differences
(MCID) of the Japanese Orthopedic Association Back Pain Evaluation Questionnaire (JOABPEQ) in
patients with lumbar disc herniation (LDH) to assess surgical success.

Methods: A total of 127 patients with LDH consecutively referred to our clinic were enrolled into this
prospective study between March 2012 and August 2015. All participants completed the JOABPEQ and
the Oswestry Disability Index (ODI) score before surgery, and at 1 year after surgery. Surgical success was
defined based on clinical consensus of the team and be used as anchor. The MCID value of the JOABPEQ
subscales were estimated using two anchor-based methods: (I) average change procedure (responsiveness);
and (IT) receiver operating characteristic (ROC) curve analysis.

Results: The mean age of patients was 51.2+9.4 years, and there were 68 (53.5%) male. A total of 83.5%
(106 cases) showed improvement based on the clinical consensus of the spine surgeon team at last follow-up.
To assess surgical success, the two MCID calculation methods generated two optimal prediction thresholds
on the JOABPEQ subscales (low back pain: 19.1, 22.4; lumbar function: 21.3, 24.2; walking ability: 24.5,
27.9; social life function: 14.3, 17.1; and mental health: 12.8, 14.8) for ROC analysis and average change
procedure, respectively (P<0.002 for all of subscales in two methods). For all five subscales, the sensitivity
and specificity were between 61.2 and 81.1 with AUC greater than 0.70.

Conclusions: These findings support the value of the MCID to assess surgical success for the JOABPEQ

subscales in patients with LDH. This estimate may be a useful tool in clinical practice.
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Introduction

Lumbar disc herniation (LDH) is caused by a change in
the structure of a spinal disc. This can apply pressure on
spinal nerve roots, causing pain in the lower back or legs,
numbness, tingling or weakness in the foot (1). A lumbar
herniated disc often requires care by spinal surgery and
healthcare professionals, and may include physical therapy,
medications, or possibly surgical procedures (2).

As far as surgery for LDH is concerned, however,
the definition of treatment success rate depends on how
success is evaluated (3). Outcomes were generally assessed
based on surgeons’ subjective views and evaluated using
imaging studies during patients’ follow-up visits. However,
surgeons’ perspectives and results of imaging examinations
frequently do not correlate with patient satisfaction (4). On
the other hand, it was shown that the best measurement
of treatment quality should be the patient’s opinion of
the results by patient-reported outcomes (PRO) tools.
Therefore, in recent decades, several questionnaires such as
the Japanese Orthopedic Association Back Pain Evaluation
Questionnaire (JOABPEQ) have been developed and
validated for the clinical and functional evaluation of spinal
treatment outcomes (5,6). To determine whether a medical
intervention improves perceived outcomes in patients, the
minimally clinically important differences (MCID), was first
employed by Jaeschke ez 4/ in 1989 (7). It is the smallest
change in a treatment outcome which patients perceive
as beneficial and lead the clinician to consider a change in
treatment (8,9). In the other word, the MCID can be used
as a threshold to detect change to indicate response to an
intervention. The MCID is now a well-established concept
and used as a reliable method for evaluating an intervention
(8,9). The JOABPEQ has been shown to be a more accurate
outcome measure, reliable, and valid scale for evaluating
patients with low back pain as LDH (6). Although sensitivity
to change has been demonstrated (6), however, no study has
yet determined the MCID of this questionnaire in patients
with LDH. In other words, the question that remains
is: what is a MICID for the JOABPEQ measure to assess
surgical success in patients with LDH? Therefore, the aim
of this prospective study was to determine the MCID of the
JOABPEQ in patients with LDH.

Methods
Patients and data collection

From March 2013 and August 2016, a sample of patients
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with LDH at our institution in Tehran, Iran consecutively,
was included in this prospective study. Data to evaluate the
outcome for all patients who were to undergo discectomy
with a single-level disc herniation were collected and
patients were assessed preoperatively and at least 1 year
postoperatively. The diagnosis of LDH was made on the
basis of clinical and radiographic evidence. All participants
underwent a complete clinical examination for LDH
including an evaluation of clinical symptoms and clinical
examination, and imaging studies—including plain
radiography, computed tomography (CT) and magnetic
resonance imaging (MRI) of the lumbar spine. In all cases,
more than one spine surgeon confirmed the diagnosis,
and surgery was performed by experienced surgeons.
Patients were asked to fill out preoperative and follow-
up questionnaires and to undergo follow-up examinations
at last follow-up. There were no restrictions on patient
selection with regard to types of LDH, age or other
characteristics. Patients who had previous back surgeries
and spinal anomalies were excluded. Characteristics
including age, gender and body mass index (BMI), visual
analog scale (VAS) associated with leg pain (mm) and VAS
associated with back pain (mm) were determined. Type of
herniation, smoking histories and the duration of symptoms
(in months), were evaluated. The time-point for post-
operative assessment was 1 year after surgery.

Operative procedure

Standard open lumbar discectomy was carried out to
manage LDH in patients who have persistent symptoms
of the condition that do not improve with a conservative
treatment (10). The sample size was calculated based on
20% failure in surgical success.

Measures

(I) The Japanese Orthopedic Association Back Pain
Evaluation Questionnaire (JOAPEQ) score: The
JOABPEQ for assessing low back pain was designed. It is a
disease-specific tool and contains 25 items tapping into five
subscales: social function (four items), mental health (seven
items), lumbar function (six items), walking ability (five
items), and low back pain (four items). The score for each
subscale range from 0 to 100, with higher scores indicating
better conditions (6). The JOABPEQ subscale scores were
calculated at baseline and 1-year after surgery

(II) The Iranian version of Oswestry Disability Index
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(ODI) (version 2) was used to assess functionality. The
ODI contains 10 items and its score range from 0 to
50, with higher scores indicating a worse condition.
The psychometric properties of the Iranian version of
questionnaire are well documented (11). The ODI score
was measured at admission and at last follow-up (1 year
after surgery). A MCID is a threshold used to calculate the
effect of clinical treatments. In this study the MCID value
that is calculated is specific to the LDH patients. Surgical
success was defined as a 13-point improvement from the
baseline ODI scores (12).

The clinical consensus procedure was employed as a
standard method used for assessing of surgical success (13).
Spine surgeons conducted clinical and radiographic
examinations pre- and post-operatively. The inclusion
criteria comprised: specialization in spine surgery, working
in these specialties for at least 15 years, active daily practice
in the treatment of LDH, having treated at least 100
patients with LDH a year, having authored five or more
publications on LDH.

Spine surgeons conducted clinical and radiographic
examinations pre- and post-operatively. In addition,
if necessary, the final assessment of surgical success is
considered using a 13-point improvement from the baseline
ODI scores (12). Finally, the dichotomized assessment of
satisfied versus unsatisfied was obtained.

Statistical analysis

The score difference between pre- and post-intervention
was calculated for each JOABPEQ subscale measure. The
change score for all subscale measure were calculated by
subtracting the post-intervention subscale scores from the
pre-intervention subscale scores. Therefore, a positive
subscale score indicated an improvement and a negative
subscale score indicated deterioration (14).

There are many ways to determine the MCID. One
method is the anchor-based approach, also known as the
anchor, is used to compare the change observed in a PRO
measure (15). In this study, the anchor was the clinical
consensus diagnosis provided by physicians on the basis of
Delphi method, and the PRO measure was the JOABPEQ
subscales. Two statistical methods were used to calculate
MCID after surgery using the anchor-based approach:
(I) The “average change” approach defines MCID as
the average change score seen in the cohort defined as
responders; (II) The “receiver operating characteristic
(ROC) curve” approach defines MCID as the change value
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that provides the greatest sensitivity and/or specificity for a
positive response (12).

In the ROC curve analysis, each JOABPEQ subscale
outcome measure is considered as a diagnostic test and the
global rating scale is considered as a reference standard (16).
In this analysis, the dichotomized assessment (improved
versus unimproved) was used to determine the sensitivity and
specificity of change scores of each outcome measure (17).
Sensitivity is the ability of an outcome measure to detect
a clinical change when it actually exists (i.e., true positive
results) while specificity is the ability of an outcome measure
to detect the absence of a clinical change when it actually
does not exist (i.e., true negative results). The ROC curve
analysis was performed to identify the optimal cut-off point
of JOABPEQ subscales (at which sensitivity and specificity
would be maximal) for assessing surgical success. Areas under
the curve (AUC) were calculated as measures of the accuracy
of the tests. The AUC is a measure of discrimination; a
model with a high area under the ROC curve suggests
that the model is able to accurately predict the rate of an
observation’s response. An AUC of 0.50 was considered no
discrimination (0.7< AUC <0.8 as acceptable discrimination,
0.8< AUC <0.9 excellent discrimination, and more than 0.9
outstanding discrimination) (18). All statistical analyses were
performed using the PASW Statistics 18 version 18 (SPSS,
Inc., 2009, Chicago, IL, USA) and P<0.05 was considered to
indicate a statistically significant difference.

Results

A total of 133 patients undergoing elective LDH were
included in the study; 4 were excluded because of deficient
follow-up results, and 2 patients due to recurrent disk
herniations. All 127 patients were available for follow-up at
1 year. Mean age (SD) of patients in the cohort was 51.2 (9.4)
years, and 68 (53.5%) were male. Tuble 1 summarizes the
patient demographic characteristics and their scores on the
VAS score, and the ODI.

One year after surgery, a significant improvement
was observed according to clinical consensus procedure
(P<0.001), JOABPEQ subscales (P<0.002 for all of
subscales) and ODI. Based on the ODI, post-surgical
success was 81.9% (n=104). Mean improvement in the ODI
was 19.6 (SD =9.8) and statistically was significant (P<0.001).
No significant differences were observed for post-surgical
success between levels of LDH.

Considering average change approach, the results
showed that the MCID for the JOABPEQ subscales were:
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Table 1 Demographic data and preoperative status of patients with

lumbar disc herniation (n=127)

Characteristics Number
Age (year), mean (SD) 51.2 (9.4)
Range 24-78
Gender (male), n (%) 68 (53.5)
Smoking, n (%) 53 (41.7)
Body mass index (BMI), mean (SD) 26.9 (4.3)

Symptoms, mean (SD)
Duration of symptoms (months) 15.3 (11.5)
Range 2-27
VAS of leg pain (mm) 57.3(17.7)
Range 19-100
VAS of back pain (mm) 51.7 (22.9)
Range 21-100
ODI*
Baseline, mean (SD) 37.4 (13.8)
At last follow-up, mean (SD) 17.8 (11.1)
Satisfied, n (%) 104 (81.9)
Dissatisfied, n (%) 23 (18.1)
Clinical consensus method
Satisfied, n (%) 106 (83.5)
Dissatisfied, n (%) 21 (16.5)
Level of herniation, n (%)
L1-L2 2(1.6)
L2-L3 4(3.1)
L3-L4 17 (13.4)
L4-L5 65 (51.2)
L5-S1 39 (30.7)
Type of herniation, n (%)
Sequestration 41 (32.3)
Transligamentous extrusion 50 (39.4)
Subligamentous extrusion 28 (22.0)
Protrusion 8 (6.3)

Values are mean (SD), number or percentage. *, lower scores
on the ODI indicate better conditions. ODI, Oswestry Disability

Index; VAS, visual analog scale.
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low back pain, more than 22.4; lumbar function, more than
24.2; walking ability, more than 27.9; social life function,
more than 17.1; mental health, more than 14.8 points. The
findings are shown in Tuble 2.

According to the ROC analysis, the optimal cut-off
value of JOABPEQ) subscales to assess surgical success was
measured: a score change of 19.1 points on the JOABPEQ
low back pain subscale, 21.3 points on the JOABPEQ
lumbar function subscale, 24.5 points on the JOABPEQ
walking ability subscale, 14.3 points on the JOABPEQ
social life function subscale, and 12.8 points on the
JOABPEQ mental health subscale should be considered a
MCID. The cut-off points, sensitivity, specificity, respective
standard error (SE), and areas under the ROC curves
with confidence interval (CI) for JOABPEQ subscales are
presented in Tuble 3. The area under the ROC curve was
greater than 0.70 for all five subscales. The findings are
shown in Figure 1 and Tuble 3.

No discectomy case was observed to have a missed level
surgery. In 2 cases (1.6%), dural laceration occurred during
surgery which were repaired and no one showed CSF
leakage or meningitis. No mortality rate was observed due
to surgery.

Discussion

An understanding of the MCID of a scale is vital for the
planning of new clinical assessments and interpretation of
results. This is the first study to characterize the MCID
for the JOABPEQ in patients with LDH to assess surgical
success. These results are the smallest change patients
perceive as a meaningful improvement. However, there
is a statistical and clinical difference in use of the MCID.
Hence, additional studies are needed to validate the
threshold values for MCID to quantify the meaningful
clinical benefit in these cases (19).

In the present study, the two values for JOABPEQ
subscales based on MCID calculation methods were
introduced for patients with LDH undergoing surgery
to allow for the determination of clinically meaningful
responses. However, it is difficult to choose the best method
from the two methods, because an optimal MCID threshold
value or best MCID calculation method for a specific surgery
or patient population has not yet been established. Albeit,
some researchers have suggested that the most efficient way
to determine whether the health status of patients undergoes
a true change following intervention is the ROC analysis (20).
Overall, it seems that the MCID values achieved from
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Table 2 Mean (SD) of pre-operative, post- operative and change score for JOABPEQ questionnaire

Pre-operative,

Post-operative,

Calculated MCID*,

JOABPEQ subscales mean (SD) mean (SD) average change, mean (SD) P value
Low back pain 39.9 (25.2) 62.1 (10.1) 22.4 (5.6) <0.001
Lumbar function 41.1 (26.4) 65.2 (8.7) 24.2 (6.1) <0.001
Walking ability 32.5(17.2) 60.3 (9.6) 27.9(7.1) <0.001
Social life function 37.2(18.2) 52.5 (8.5) 17.1 (5.4) <0.001
Mental health 35.9 (13.5) 50.6 (12.9) 14.8 (5.8) <0.001

*, the average change approach defines MCID as the average change score seen in the cohort. MCID, minimum clinically important

difference.

Table 3 Cut-off point, sensitivity, specificity, respective SE, and AUC for JOABPEQ questionnaire subscales

Calculated MCID*,

JOABPEQ subscales cut-off point Sensitivity (%)  SE (sem, %) Specificity (%) AUC (95% ClI) P value
Low back pain 191 81.1 6.6 76.2 0.836 (0.706-0.966) <0.002
Lumbar function 213 72.4 6.3 71.4 0.779 (0.649-0.909) <0.002
Walking ability 24.5 74.6 6.2 76.4 0.821 (0.699-0.942) <0.002
Social life function 14.3 70.9 5.8 66.7 0.748 (0.615-0.880) <0.002
Mental health 12.8 64.2 5.9 61.2 0.714 (0.591-0.837) <0.002

*, the receiver operating characteristic (ROC) curve approach defines MCID as the change value that provides the greatest sensitivity and/
or specificity for a positive response. SE, standard error; AUC, area under ROC curve; Cl, confidence interval; MCID, minimum clinically

important difference; sem, standard error of the mean.

ROC curve
1.0
0.81
- —— Low back pain
~—— Lumbar function
> 0.6 Walking ability
= I_l_/ — Social life function
% Mental health
o
)
D044
0.24
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Figure 1 ROC curve for the JOABPEQ subscales to assess surgical
success in patients with LDH. The optimal cut-off for maximum
sensitivity and specificity were: low back pain, 19.1; lumbar
function, 21.3; walking ability, 24.5; social life function, 14.3;
and mental health, 12.8. ROC, receiver operating characteristic;
LDH, lumbar disc herniation; JOABPEQ, Japanese Orthopedic

Association Back Pain Evaluation Questionnaire.
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the ROC analysis provide valuable information for the
researchers and clinicians to decision-making process about
the identification of a true change in health status of patients
with LDH (20). On the other hand, intervention satisfaction
and acceptability are multifactorial and influence on the
MCID value, and it is also the definition of surgical success
or failure is controversial between patients and clinicians.
However, the main strength of this study is the definition
of surgical success as anchor based on clinical consensus
method to assess surgical success (MCID).

In this paper, a JOABPEQ cut-off value was determined
to assess surgical success in patients with LDH by ROC
approach and average change approach analysis; to our
knowledge, this is the first attempt to determine the cut-
off value in this manner. We believe that this is a logical
and reasonable way to define the cut-off value for based
on JOABPEQ tool. To date, some of studies have assessed
MCID thresholds in patients undergoing LDH intervention
(surgery). Solberg et al. (21), measured MCID thresholds for
patients with disc herniation, who were undergoing surgery.

They reported MCID thresholds of 20 for ODI, 2.5 for
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numerical pain scale (NRS) back, and 3.5 for NRS leg and
0.3 for Euroqol (EQ-5D). Glassman ez al. (22) reported a
cutoff for success of 19 ODI points in patients who were
operated with lumbar spine arthrodesis, which is very similar
to Solberg et al. (21) results. Another report by Copay
et al. (23) had determined lower estimates of 13 points for
the ODI, 1.2 points for NRS back pain scale, and 1.6 points
for NRS leg pain scale. However, they used a mixed patient
sample involving different lumbar spine surgery procedures.
However, it is difficult to make comparisons with our current
study because difference in PRO measures, difference in
satisfaction anchor measurements and differences in study
design and patient population. In addition, our study
includes a homogeneous patient population (patients with
LDH) undergoing the same procedure. The lack of a
standard definition of an anchor such as Delphi method,
improvement from the baseline PRO measures, and return
to work caused a change to calculate on MCID. In other
word, difference in anchor can lead to variance in the MCID
thresholds calculated. Hence, the best anchor for MCID
calculation is required to assess.

In user’s guide of JOABPEQ, to evaluate a therapeutic effect
of a treatment, a 20-point increase is judged “effective” (24).
However, the MCID value was not specific to the
populations studied. In this study MCID was calculated
exclusively for LDH patients. One might inquire about
the main weakness of the paper that is trying to adapt a
score for back pain to LHD outcome, however, according
to literature, there is no difference in final outcome for
patients with LHD treated with or without surgery, so
the research for minimal changes is a nonsense. However,
authors recall an important everlasting question in spine
surgery: to determine an exact evaluation method for the
success rate of LDH surgery. Moving health care to non-
invasive methods, this is a sensitive and significant theme for
spine surgeons. This type of studies often fails in a review
because of the very heterogeneous population investigated
and the subjectivity of the measurements. In this study the
authors made a trial to get an exact tool to evaluate the
success rate of open discectomy in LDH patients. In my
opinion the methods used in this work are respective and
the interpretation of the results is correct.

This study has some important limitations. First, our
study suggests that the MCID for the five domains of
JOABPEQ can be used to detect surgical success in patients
with LDH. However, our findings do not imply that one
cannot use the MCID value to evaluate improvement in
these cases. Because, at present, there are a number of
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different methods (as many as 9 methods) to obtain an
MCID, as there are a number of different factors as gender,
age, detailed medical history, and general health, that can
influence the MCID value, and this has led to or resulted in
a number of methodological or interpretation problems (25).
Second, the cases were not subdivided into subgroups based
on surgical technique due to limited number of patients.
Third, the MCID wvalue is specific to the populations studied
and perhaps different in other populations due to difference
in characteristic of cases. Fourth, due to the lack of a true
gold standard for assessing the patient surgical success,
certain cases may have been incorrectly classified. Hence, a
standardized method for assessment of successful outcome is
needed. Henceforth, further studies with larger datasets and
longer follow-up are needed to evaluate the above issues.

Conclusions

The findings showed that the JOABPEQ tool is responsive
outcome measures for evaluating change over time in
patients with LDH. In addition, the MCID values obtained
in this study will help the clinicians and researchers to assess
surgical success in these patients.
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