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Background: The surgical outcomes of individual patient with ossification of the posterior longitudinal
ligament (OPLL) can vary depending on various patient-related factors. Japanese Orthopaedic Association
Cervical Myelopathy Evaluation Questionnaire (JOACMEQ) is a well-developed tool for outcome
measurement and considers both disease-specific and general health aspects. This study aimed to investigate
the reliability, validity, and responsiveness of the JOACMEQ in patients with OPLL in mainland China and
to compare post-operative outcomes of OPLL patients between mainland China and Japan.

Methods: This multicenter trial was performed between July 2009 and June 2019. The procedure for the
JOACMEQ translation followed Beaton’s guidelines. All patients enrolled were diagnosed with OPLL and
had completed the JOACMEQ), the modified Japanese Orthopaedic Association (mJOA) scale, and the 36-
Item Short Form Health Survey (SF-36) before and after surgery. The reliability (Cronbach’s a and Pearson’s
correlation), construct validity (factor analysis), concurrent validity (Spearman’s correlation with SF-36) and
responsiveness (effect sizes) of JOACMEQ were evaluated. A mixed-model analytic approach was used to
analyze differences in postoperative outcomes between the 2 countries.

Results: Ninety-one patients from mainland China and ninety-one patients from Japan were recruited.
JOACMEQ showed satisfactory internal consistency (Cronbach’s 0=0.75). In test-retest reliability evaluation,
except for the bladder function domain, the JOACMEQ domains had good test-retest reliability (0.89-0.96).
In factor analysis, most of the items (19/24) were well clustered. Regarding clinical validity, all 5 domains

were found to have moderate correlations with the physical component summary (PCS) of SF-36 (r=0.25-
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0.50), and the bladder function and quality of life domains also had moderate correlations (r=0.25-0.50)
with the mental component summary (MCS) of SF-36. JOACMEQ showed a variable responsiveness in
different domains (effect size =0.17-0.84; standardized response means =0.15-0.85). Regarding postoperative
improvements in the JOACMEQ score, mixed-model analysis revealed a significant difference in the quality
of life domain between Chinese and Japanese patients (16.0£18.7 vs. 7.8+17.7, P<0.05).

Conclusions: JOACMEQ generally shows good reliability, good validity and mild responsiveness, and
can identify the post-operative improvements in patients with OPLL in mainland China. Chinese OPLL
patients showed a significantly larger improvement in postoperative quality of life compared to their Japanese

counterparts.
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Introduction

Ossification of the posterior longitudinal ligament (OPLL)
results from pathologic calcification of the PLL, and
can lead to spinal cord compression and neurological
deterioration. It is much more prevalent among East
Asian populations than non-Asian populations (1,2).
The most commonly used classification for OPLL was
developed by the Investigation Committee on OPLL
of the Japanese Ministry of Health and Welfare. On the
basis of patients’ radiographic evaluations, such as neutral
lateral radiography and computed tomography (CT),
the classification divides OPLL into 4 types: continuous,
segmental, mixed, and other. However, it is still difficult
to determine the severity of the symptoms caused by
OPLL. As a clinical syndrome, OPLL can lead to various
neurological dysfunctions arising from long-term cervical
spinal cord compression (3-5). OPLL generally progresses
slowly over years and often involves multiple segments,
which makes early diagnosis challenging, as many patients
do not seek medical attention until complexity symptoms
are apparent (6,7). In symptomatic cases, surgical treatment
is considered to be the most effective way to prevent
disease progression (3-5,8).

Despite surgical outcomes for OPLL generally being
favorable, the outcomes of individual patients may vary
depending on various factors relating to the patient and the
surgical approach (9). Therefore, standardized outcome
measures are needed to quantify the severity of disease,
document the efficacy of surgical intervention, and evaluate
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the effect of treatment on patients’ overall quality of life
(QOL). The modified Japanese Orthopaedic Association
(mJOA) scale is one of the most commonly used rating
systems for assessing the severity of cervical myelopathy,
however, it does not include domains on general healthy
status, QOL, or patient satisfaction. Therefore, other QOL
measurement tools, such as the 36-Item Short Form Health
Survey (SF-36), are commonly used in conjunction with the
mJOA to evaluate patients’ general health and quality of life
based on self-reported outcome measures. However, after a
long clinical course, the combination of the mJOA and SF-
36 has its own limitations. First, the completion of many
different scales is time-consuming for patients. Second, the
2 scales contain some similar questions, which means that
the overlap might be confusing and result in an unexpected
decrease in the facticity of the evaluation results. Moreover,
the decline in QOL caused by some common symptoms of
OPLL, such as bladder dysfunction, is not within the scope
of the SF-36.

A comprehensive clinical assessment tool should be
concise, and take both disease-specific evaluation and
general health evaluation into consideration. In 2007,
a more comprehensive outcome measure, the Japanese
Orthopaedic Association Cervical Myelopathy Evaluation
Questionnaire (JOACMEQ), was introduced to quantify
the severity of cervical myelopathy across 5 different
domains represented by 5 intuitive numerical scores (10).
The JOACMEQ has been demonstrated to have good
validity and reliability, and has strong correlations with
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other commonly used neck pain, cervical function, and
QOL questionnaires in the Japanese patient population
(11,12). However, to the best of our knowledge, no study
has examined the reliability, validity and responsiveness of
JOACMEQ in mainland China specifically in patients with
OPLL.

Patients with symptomatic OPLL who present with
myelopathic symptoms typically require surgery to prevent
symptom progression. Several studies have demonstrated
that surgery can obtain satisfactory results for the majority
of Chinese and Japanese patients, with an acceptable
complications rate (13-15). Numerous studies have
suggested that there are geographical differences in both
disease prevalence and clinical prognosis in a variety of
medical conditions (16). Moreover, differences in cultural
background can affect patients’ cognition of OPLL, which
can further impact their QOL. However, no previous study
has compared outcomes between surgically treated patients
with OPLL in mainland China and Japan.

In the present research, we conducted a prospective,
multicenter, controlled trial between China and Japan. We
aim to establish an appropriate and reliable method for the
assessment of patients with OPLL presenting neurological
manifestation and related deterioration of health and QOL.
To the best of our knowledge, this is the first study to
specifically compare surgical outcomes between Chinese
and Japanese patients who underwent surgery for OPLL.

We present the following article in accordance with the
TREND reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-8064).

Methods
Study design

This study was a prospective multicenter controlled trial
between 3 institutions in mainland China (in Shanghai,
Sichuan, and Beijing) and 3 institutions in Japan (in
Osaka). This study is registered in Chinese Clinical Trial
Registry (Registration #: ChiCTR1800015459). All the
patients had a diagnosis of OPLL based on disease history,
physical, and imaging examination, and surgical treatment
received between July 2009 and June 2019. Each patient
completed all necessary evaluations, including the mJOA,
SF-36, and JOACMEQ questionnaires, preoperatively
and at the 6-month postoperative follow-up. A Simplified
Chinese version of the JOACMEQ was provided to a
subgroup of patients at 1 of the Chinese institutions,
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and these patients were evaluated twice before surgery
(1 week apart, in the outpatient clinic and on the ward,
respectively). The exclusion criteria for the study
included recent cervical spine trauma, poorly controlled
preoperative medical comorbidities (i.e., serious systemic
infection, coronary heart disease and diabetes), or a
previous history of cervical spinal operations, infection, or
neoplasm.

Scales and translation

The mJOA was released by the Japanese Orthopaedic
Association (JOA) in 1994, and was found to have a good
correlation with the original JOA for the evaluation of
cervical spondylotic myelopathy (CSM) (17). It is now
widely used for spinal cord function evaluation of patients
with CSM worldwide and is considered as one of the
“gold standards” of neurological evaluation, including in
China. The SF-36 questionnaire, which was developed by
the American Institute of Health in Boston, is used as a
measure of QOL among various populations, including the
healthy population and patients with different diseases. The
reliability and validity of the SF-36 has also been proven
among patients with CSM (18,19). The JOACMEQ was
developed by the JOA, and was first published in 2007.
The procedure for JOACMEQ translation followed the
guidelines of Beaton ez /. (20).

Estimation of sample size and power

Sample size estimation was conducted for the JOACEMQ
score comparison of patients from the 2 countries. The
sample size was calculated using PASS 11, and was based
on the postoperative recovery rate of patients with OPLL
reported in the literature. A sample size of 104 in each
group was required to achieve 80% power to detect a
difference of 9.0 between the null hypothesis that both
group means are 63 and the alternative hypothesis that
the mean of group 2 is 55, with estimated group standard
deviations of 28.0 and 17.0 and with a significance level
(alpha) of 0.05 using a 2-sided 2-sample #-test. Anticipating
an expulsion rate of 20%, we set the sample size as 150 for
each group.

Statistical analysis

SPSS 19.0 statistical package was used to establish a
database and to conduct data management and analysis.
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Table 1 Internal consistency and test-retest reliability of JOACEMQ subscale

Domain ltem Cronbach’s a First test Retest Correlation coefficient
Cervical spine function 4 0.73 82.7+23.5 84.0+24.0 0.89

Upper extremity function 3 0.64 84.9+19.6 84.5+24.1 0.90

Lower extremity function 5 0.63 71.8+30.0 75.1+27.4 0.96

Bladder function 4 0.78 79.0+14.9 76.7+18.5 0.54

Quality of life 8 0.70 51.0+23.7 53.2+21.7 0.93

Total* 24 0.75 - - -

*, we count ‘Total’ for the use of the calculation of Cronbach’s a co-efficient (here ‘Total’ means all categories of JOACMEQ). During the
clinical application, we don’t use total score for evaluation, and it’s meaningless to add scores of each item.

Internal consistency reliability was measured by
Cronbach’s a, with a value >0.70 representing acceptable
reliability (21). Test-retest reliability was assessed based
on the correlation between the 1-week test-retest results.
An exploratory and confirmed factor analysis (principal
component analysis with varimax rotation) was carried
out to investigate the correlations among the JOACMEQ
questions and compare the factorial structure of the
output with those defined by the original JOACMEQ to
confirm the construct validity. Concurrent validity (clinical
validity) was assessed by calculating Spearman’s correlation
coefficient to determine the correlation between the
JOACMEQ individual domain scores against the SF-36.
Internal responsiveness, which attempts to characterize
a scale’s ability to detect change over a prespecified time
frame, was determined based on effect size (ES) and
standardized response means (SRM). General rules for
estimating the magnitude of the ES or SRM were as
follows: <0.20, trivial effect; 0.20-0.50, small effect; 0.50—
0.80, moderate effect; and >0.80, large effect (22).

Preoperatively, and at each follow-up visit, patients
were evaluated using the mJOA, SF-36 and JOACMEQ.
A mixed-model analytic approach was adopted to evaluate
differences in outcomes between the Chinese and Japanese
patient cohorts 6 months postoperatively.

Ethics statement

This prospective cohort study was approved by Peking
University Third Hospital Medical Science Research Ethics
Committee (reference No. M2017310). The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). All the participants gave informed consent
to taking part in this study.
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Results
Patients enrollments

A total of 91 Chinese patients (mean age: 57.6+9.4 years old;
males/females =53/38) with OPLL who received surgical
treatment at the 3 participating institutions in mainland
China were enrolled in this prospective study. All of the
patients completed every outcome measurement before the
surgery and during the 6-month follow-up.

A total of 91 Japanese patients (mean age
64.9+11.8 years old; males/females =65/26), from
3 hospitals in Osaka, Japan, fulfilled the inclusion criteria
and were enrolled in the study. All of the patients completed
the necessary pre- and postoperative measures.

Reliability

The reliability of the JOACMEQ in the patients with
OPLL from mainland China was analyzed using Cronbach’s
a, and the results of each domain are shown in Tible 1. Based
on the Nunnally criterion of 0.7, cervical spine function
(0.73), bladder function (0.78), and QOL (0.70) all exceeded
the value of 0.7. The upper extremity function (0.64) and
lower extremity function (0.63) were lower than 0.7, but
still over 0.5, indicating that the internal consistency as
not weak. When the 24 questions in the JOACMEQ were
considered together, Cronbach’s o showed a value of 0.75,
suggesting satisfactory internal consistency.

A subset of 33 patients was included in evaluating
test-retest reliability, including the JOACMEQ tests
preoperatively, at the outpatient clinic and on the orthopedic
ward. The mean score and the Pearson’s correlation of each
domain’s first test and retest are shown in 7able 1. None of
the 5 domains showed a statistically significant difference
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Table 2 Results of factor analysis
Initial eigenvalues Rotation sums of squared loadings

Facter Eigenvalue  Contribution rate, % contﬁslﬂgst:ﬁe, % Eigenvalue Contribution rate, % contgsziuc:st:'\;fe, %
1 7.671 31.133 31.133 4.252 17.716 17.716
2 2.422 10.484 41.617 3.930 16.375 34.090
3 1.923 7.722 49.339 2.896 12.068 46.158
4 1.720 6.552 55.891 2.221 9.252 55.411
5 1.249 6.248 62.139 1.615 6.729 62.139
6 1.080 5.171 67.310 - - -
7 0.947 4.307 71.617 - - -
8 0.876 3.797 75.414 - - -
9 0.763 3.569 78.984 - - -
10 0.694 3.159 82.143 - - -
11 0.654 2.296 84.438 - - -
12 0.594 2.131 86.570 - - -
13 0.506 2.093 88.662 - - -
14 0.410 1.899 90.561 - - -
15 0.364 1.695 92.256 - - -
16 0.346 1.547 93.803 - - -
17 0.317 1.259 95.063 - - -
18 0.298 1.161 96.223 - - -
19 0.270 0.852 97.075 - - -
20 0.254 0.827 97.902 - - -
21 0.204 0.690 98.592 - - -
22 0.187 0.626 99.218 - - -
23 0.134 0.526 99.744 - - -
24 0.118 0.256 100.000 - - -

between the first test and then the re-test. Except for the
bladder function domain (Pearson’s correlation=0.54), the
domains all had correlation coefficients between 0.89 and
0.96, suggesting satisfactory test-retest reliability.

Validity

After applying the Kaiser-Meyer-Olkin (KMO) statistic
and Bartlett’s test of sphericity (KMO =0.70, Bartlett’s test,
¥’=1,195.7, P<0.05), we found that the values indicated
that this data set was amenable to factor analysis. In the
factor structure analysis of the scale, after releasing the

© Annals of Translational Medicine. All rights reserved.

scale items, principal components analysis suggested that 6
factors had an eigenvalue above 1 (Table 2). However, if the
factor analysis was limited to 5, all of the factors still had an
eigenvalue above 1 (7ible 2). Then, the rotated component
matrix was conducted (7zble 3), and most of the items were
clustered and loaded for each of the 5 factors (19/24).
According to the results of the comparison between the
JOACMEQ domains and the physical component summary
(PCS)/mental component summary (MCS) domains of the
SF-36, the concurrent validity is shown in 7iable 4. For the
PCS, the correlations for all 5 domains were found to be

moderate (r=0.25-0.50, P<0.05). Concerning the MCS, the
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Table 3 Rotated component matrix for the Chinese JOACMEQ

Factors

Questions

Quality of life Upper extremity Lower extremity Cervical spine Bladder function
Q11 0.119 0.276 -0.043 0.707 0.004
Q1-2 -0.123 0.118 0.207 0.727 0.386
Q1-3 0.275 0.047 0.224 0.728 -0.255
Q1-4 0.213 0.654 0.165 0.400 0.019
Q2-1 0.197 0.737 -0.087 0.038 0.019
Q2-2 0.127 0.649 0.219 0.203 -0.114
Q2-3 0.006 0.588 0.066 0.411 -0.021
Q3-1 0.167 0.700 0.409 0.061 0.142
Q3-2 0.189 0.456 0.422 0.228 -0.146
Q3-3 0.249 0.460 0.680 -0.079 -0.085
Q3-4 0.303 0.119 0.635 0.161 -0.191
Q3-5 0.203 0.523 0.526 -0.134 0.147
Q 4-1 0.049 -0.267 0.156 0.005 0.711
Q4-2 0.113 0.258 -0.037 0.016 0.648
Q4-3 0.027 0.002 0.759 0.087 0.126
Q4-4 -0.135 0.065 0.702 0.140 0.146
Q5-1 0.758 -0.013 0.269 -0.018 0.196
Q5-2 0.614 0.438 0.221 -0.028 0.007
Q5-3 0.730 0.339 0.087 0.196 -0.022
Q5-4 0.612 0.238 0.048 0.314 0.188
Q5-5 0.701 0.033 0.020 0.100 0.037
Q5-6 0.523 0.576 0.003 0.084 0.364
Q5-7 0.740 0.245 -0.015 -0.049 0.100
Q5-8 0.762 0.041 0.010 0.024 -0.315
Table 4 Results of clinical validity

PCS MCS
Item
Correlation coefficient P value Correlation coefficient P value

Cervical spine function 0.26 0.012 0.066 0.535
Upper extremity function 0.46 <0.001 0.099 0.349
Lower extremity function 0.46 <0.001 0.077 0.465
Bladder function 0.26 0.015 0.33 0.001
Quality of life 0.42 <0.001 0.43 <0.001
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Table 5 Internal responsiveness for each domain of the JOACMEQ

Item ES SRM
Cervical spine function 0.17 0.15
Upper extremity function 0.46 0.37
Lower extremity function 0.41 0.37
Bladder function 0.42 0.34
Quality of life 0.84 0.85

Table 6 Comparison of JOACMEQ post-operative changing
between Chinese and Japanese patients

Improvement of Improvement of

Item Chinese patients Japanese patients P value
Cervical spine 3.7+24.6 1.3£27.7 0.893
function

Upper extremity 7.2+19.6 9.1+18.9 0.295
function

Lower extremity 8.7+23.8 11.5+21.3 0.239
function

Bladder function 6.5+18.9 3.7£21.2 0.558
Quality of life 16.0+18.7 7.8+17.7 0.001

bladder function domain and QOL domain were found to
have moderate correlations (r=0.25-0.50, P<0.05), but the
correlations for the other 3 domains were not statistically
significant (P>0.05).

Responsiveness

"To evaluate the internal responsiveness of the JOACMEQ,
we compared the scales completed preoperatively to those
completed 6 months postoperatively. Table 5 shows the
ES and SRM values of each domain. For cervical spine
function, both the ES and SRM values were lower than 0.20,
showing a trivial effect. The ES and SRM values of upper
extremity function, lower extremity function and bladder
function were between 0.20 and 0.50, showing small effect.
In QOL domain, the ES and SRM values all exceeded 0.80,
suggesting satisfactory responsiveness of the JOACMEQ.

Geographic comparison

To investigate whether surgery is equally effective and safe
for patients with OPLL in China and Japan, we compared

© Annals of Translational Medicine. All rights reserved.
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the scores of mJOA and SF-36 preoperatively and 6 months
after surgery between Chinese and Japanese patients. Then,
each domain’s improvement of JOACMEQ was calculated,
and the comparisons between the improvement in patients
from the 2 countries were conducted. Both countries’
mJOA scores (China: 12.8+2.7 vs. 15.322.1, P<0.05; Japan:
10.3£2.4 vs. 13.9+2.3, P<0.05), the Chinese PCS and MCS
scores (PCS: 40.7+8.7 vs. 47.5+9.1, P<0.05; MCS: 39.8+12.1
vs. 46.5£11.8), and the Japanese PCS scores (34.9£6.7
vs. 39.9£7.8, P<0.05; MCS 36.6£13.0 vs. 38.4x13.5,
P=0.106) showed significant differences pre-operatively
and at 6 months after surgery. These results indicated the
effectiveness and safety of surgical management for patients
with OPLL in mainland China and Japan. Moreover, the
degree of improvement in each domain was compared
between 2 patient cohorts, and the results are summarized
in Table 6. The differences in improvements of cervical
spine function, upper extremity function, lower extremity
function, and bladder function domains were not statistically
significant (P>0.05). However, a significant difference was
observed in the QOL domain between patients in the 2
countries (P<0.05).

Discussion

Since its initial introduction in 2007, the JOACMEQ has
been widely used in Japan, and has demonstrated good
validity, reliability, and responsiveness in Japanese patients
with OPLL. It has also been shown to have a strong
correlation with other widely used clinical measurement
tools, including evaluations of health related QOL
(HRQOL) and neck pain parameters (23-25). Outside
Japan, the JOACMEQ had been validated in Hong Kong,
Taiwan, Thailand and Iran (26-29). Although Yao ez 4/. (30)
conducted a study to investigate the reliability and validity
of the JOACMEQ in patients with CSM in mainland
China, not all the patients in the study group received
surgical treatment, and the study did not consider treatment
outcome. Chien et /. (26) and Cheung et al. (27) published
articles on translation and psychometric testing of the
JOACMEQ. They found that the psychometric properties
of the Traditional Chinese version of the JOACMEQ were
equal to those of the original JOACMEQ and verified the
ability of the Traditional Chinese JOACMEQ in diagnostic
and outcome measurement for Chinese patients with
CSM in Hong Kong and Taiwan. However, there are still
differences in the usage of languages, medical and social
conditions, and cultural backgrounds in mainland China.
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Therefore, the purpose of the present research was to verify
the reliability, validity, and responsiveness of the Simplified
Chinese version of the JOACMEQ in patients with OPLL
from across mainland China. We also aimed to characterize
and compare patient demographics, disease severity, and
surgical outcomes of OPLL in mainland China and Japan
based on hospitals’ data in the two countries.

In the reliability analysis, the results based on Cronbach
coefficients indicated good internal consistency among the
patients with OPLL, which was consistent with studies
in Hong Kong and Taiwan (26,27). For the test-retest
reliability analysis, except for the bladder function domain,
the domains had good test-retest reliability, as indicated
by Pearson’s correlation. After the JOACMEQ was first
published in 2007, a test-retest reliability evaluation in
patients with OPLL in Japan showed acceptable results in
the 5 domains, with the kappa coefficients of all questions
being above 0.4 (23). Results of patients in Taiwan also
showed good test-retest reliability with the intraclass
correlation coefficient (ICC) values above 0.7; however,
among patients in Thailand, the ICC values of cervical
spine function and bladder function domain were lower
than 0.7 (0.63 and 0.62, respectively) (28). Our patient
group had a mean age of 57.6 years old. For older patients,
several comorbidities and body function degenerations,
such as lower urinary tract symptoms suggestive of benign
prostatic hyperplasia in males and urinary incontinence
caused by pelvic floor dysfunction in females (which were
not regularly asked during the medical history recording),
also could affect patients’ bladder function and quality of
life (31-33). Patients put different particular emphasis on
the response to the medical history in query in the out-
patient clinic (focus on OPLL) and on the wards (for
instance, affect by the questions of previous history), which
could be a reason for the low Pearson’s correlation value
of the bladder function domain in the test-retest reliability
analysis. Appropriate wording of specific questions could
help patients put the focus on the dysfunctions specifically
caused by OPLL or other cervical spine diseases.

In the analysis of validity, the initial factor analysis
indicated that 6 factors could explain 67.3% of the variance;
when limited to 5 factors, the ratio was 62.1%. Most of
the questions (19/24) had significantly higher correlation
coefficients with the specific domains than with other
domains. Chien et 4l. (26) obtained similar results in the
construct validity analysis in patients with CSM in Taiwan,
and our results were consistent with those were published

in the original JOACMEQ (24). In the clinical validity
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analysis, the scores of cervical spine function, upper
extremity function, lower extremity function domains in
the JOACMEQ had correlations only with the PCS scores
of the SF-36, which were specifically related to physical
function. In contrast, the bladder functions and QOL
domains had correlations with both the PCS and MCS
scores, revealing their relationship with the physical and
mental aspects of patients’ lives.

In evaluating responsiveness, 2 types of assessments (ES
and SRM) were used to analyze internal responsiveness, and
the results detected significant effect in the QOL domain.
The trivial or small effects of the other four domains,
combined with the satisfactory effect of the QOL domain,
indicated that in the first 6 months postoperatively, the
rehabilitation of body functions may not be significant
enough for patients to notice, while the alleviation of
pain and numbness can greatly improve the QOL (34),
reflecting the characteristics and views of symptom recovery
among the OPLL population in mainland China. With a
longer follow-up, the other 4 domains could show greater
improvements and have larger value of ES and SRM values.

To verify the effectiveness of surgery in treating
patients with OPLL in Japan and China, we used two
evaluation scales that had been well verified internationally
(mJOA and SF-36) and compared the preoperative
and postoperative scores. Patients from both countries
showed significant improvements in mJOA and PCS
of SF-36 evaluations, but a difference was observed in
comparison about the significance of improvement in
the MCS of SF-36 and we found similar results in the
comparison of the improvement in JOACMEQ score.
After surgical management, a significant difference
in improvement was only observed between the two
countries in the QOL domain of the JOACMEQ, with
the score improvement of OPLL patients in Japan being
conspicuously lower than that of Chinese patients. Ohya
et al. similarly found that compared with the preoperative
scores, OPLL patients showed a score improvement
of 8.1 in the JOACMEQ QOL domain (44.4+18.0
vs. 52.5£16.9) after a minimum 1-year follow-up (12).
Oshima et 4l. also found that the QOL domain score only
had significantly improved at 2 weeks after surgery, and
decreased at 3 months after surgery to a level comparable
with the preoperative results (11).

In Japan, many patients with OPLL prefer conservative
treatment, and have a psychological conflict with surgical
management. During a long-term follow-up study of OPLL
patients in Japan, Matsunaga et 4/. found that almost 30%
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of patients (36/137) who had presented with symptoms of
myelopathy at the first examination opted for conservative
treatment (35). Patients in Japan usually receive surgical
management in their 60s (11,12,36,37) and often seek
surgical treatment after a long disease progression course.
Consequently, their pathology and symptoms at the time
of surgical intervention are more severe, resulting in a
lower improvements of postoperative scores in QOL
domian. Besides the influencing factors related to disease
development, patients’ attitudes towards their disease also
affect QOL outcomes.

OPLL is the leading cause of CSM in Japan (38), and
due to its rarity outside Japan, OPLL was once referred
to as “the Japanese disease” during the early stage of
investigation of this disease (39,40). The Japanese Ministry
of Health, Labor and Wealth has classified OPLL as one
of the “intractable diseases”. Although an international
consensus has been reached that OPLL is a global issue and
not just a single-country issue, Japanese patients still have a
heavier psychological burden from OPLL than patients in
other countries, contributing to a pessimistic mood towards
their disease and QOL. In contrast, Chinese patients are
generally less familiar with OPLL. Patients with physical
disabilities in China often face more difficulties and mental
stigma during the disease development due to a lack of
social infrastructure support. Therefore, after surgical
management, the changes in the SF-36 MCS score and the
JOACMEQ QOL domain score, which reflect patients’
mental state, were larger than those in the Japanese cohort.

There are several limitations to this study. Although
enrollment was limited to patients with a diagnosis of
OPLL, the specific types of OPLL and surgical approaches
were not analyzed in this study. While many research pieces
have confirmed that there are no significant differences
between anterior and posterior procedures (1,2,29),
this factor could have potentially affected the outcome
measurements. Moreover, factors including age, health
status, and occupation could also impact postoperative
outcomes. Control variables should be considered in further
investigations to explore the specific differences in outcome
improvements after surgery. Secondly, the length of follow-
up was only 6 months, and consequently, the responsiveness
evaluation could not include more parameters, such as
health transition item (HTT) in the SF-36, nor were factors
like visual analogue scale (VAS) score and surgeon rating
included. Further research with longer follow-up times
should be performed to determine the properties of the
JOACMEQ in patients with OPLL.

© Annals of Translational Medicine. All rights reserved.
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Conclusions

Compared with established clinical outcome measurement
tools, the Simplified Chinese version of the JOACMEQ
has satisfactory reliability, validity, and responsiveness for
identifying postoperative outcome improvements in patients
with OPLL from mainland China in both the physical
and mental aspects. Surgical management showed good
effectiveness in patients with OPLL in both China and Japan.
At 6 months postoperatively, OPLL patients from mainland
China displayed a greater score improvement in the QOL
domain of the JOACMEQ than patients from Japan.
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