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Abstract:
Introduction: Few studies have assessed the minimum clinically important difference (MCID) of each Japanese Ortho-

paedic Association Back Pain Evaluation Questionnaire (JOABPEQ) domain. This study assessed MCIDs of JOABPEQ in

patients with lumbar spine disease by generation.

Methods: We evaluated the JOABPEQ score of 805 consecutive patients with lumbar spine disease undergoing posterior

surgery preoperatively and 1 year postoperatively. MCIDs of each JOABPEQ domain were determined using anchor- and

distribution-based methods according to age. A question based on the concept of a health transition item was used as the

anchor for the MCID decision.

Results: Overall, MCIDs of the JOABPEQ were 28.6 and 27.3 points for pain-related disorder and gait disturbance, re-

spectively. The MCID for the lumbar spine dysfunction domain did not reach 0.6 over the area under the curve. Regarding

the differences among generations, MCIDs of pain-related disorder and gait disturbance domains differed slightly between

the elderly and middle-aged. The psychological disorder domain did not reflect clinically meaningful changes in the elderly.

MCIDs of the social life disturbance domain decreased with age.

Conclusions: Focusing on achieving the ideal responsiveness of patient-reported outcomes across generations, MCIDs of

the pain-related disorder and gait disturbance domains may be valuable for patients, regardless of age, when adopting the

JOABPEQ for patients with lumbar spine disease undergoing surgery. This study only evaluated cases that underwent poste-

rior lumbar surgery. Future research will necessitate conducting surveys concerning the outcomes of various treatments for

lumbar spine disease.
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Introduction

Recently, there has been an increased focus on evaluating

evidence-based medicine in the medical field. Clinicians are

using validated outcome measures increasingly, and other in-

vestigators have attempted to assess the effects of both op-

erative and nonoperative therapeutic modalities. In the

analysis of treatment outcomes, the concept of minimum

clinically important difference (MCID) is spreading and af-

firming efficacy with the most negligible difference in

health-related quality of life1-8). These values are crucial for

clinical decision-making, economic evaluation, and sample

size estimation in clinical research. Two general approaches

have been used to determine the MCID. The anchor-based
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method uses an external criterion called anchor, which must

correlate with the health status instrument in the study to

determine what patients consider an essential improvement.

The distribution-based method detects the degree to which

the change between the baseline and different time points

exceeds what would be expected from chance alone, helping

to confirm measurement errors. Each approach calculates

MCID based on the following definitions: (1) the average

change in responders4), (2) the minimum detectable change

approach that defines MCID as the minor change above

measurement error5), (3) the difference in the average change

score between responders and nonresponders6), and (4) the

receiver operating characteristic curve (ROC) analysis,

which defines MCID as the change with the highest sensi-

tivity and specificity in positive responders7).

Lumbar spine diseases, such as lumbar disc herniation,

lumbar canal stenosis, degenerative lumbar scoliosis, and de-

generative spondylolisthesis, result in low back pain, leg

pain, neurogenic claudication, and excretory disorders.

These symptoms negatively affect daily life and time off

work more than other medical condition9). If conservative

treatment for lumbar spine disease is not practical, surgery

is performed. However, despite reasonable surgical out-

comes, low patient satisfaction has been reported, which re-

sults from the difficulty of directly interpreting the meaning

or clinical importance of numerical scores obtained from

patient-reported outcomes (PROs)10-12). The Japanese Ortho-

paedic Association (JOA) Back Pain Evaluation Question-

naire (JOABPEQ) is an accurate outcome measurement fol-

lowing the treatment of lumbar spine disease, created by the

JOA in 200713-15). The questionnaire score on each domain is

effective at >20 points after treatment. However, the thresh-

old has not been retested since the JOABPEQ has spread

worldwide. The cutoff value of the JOABPEQ was estab-

lished on the basis of the concept of substantial clinical

benefit and discussions of the JOA15,16). However, the effec-

tiveness of PROs has often been determined by the MCID

calculated using anchor- and distribution-based methods. To

date, only some reports have focused on determining

MCIDs for each JOABPEQ domain in patients undergoing

surgery for lumbar spine disease17,18). Additionally, with ag-

ing becoming a global concern, it is debatable whether older

adults should be assessed using the same thresholds of

PROs as younger and middle-aged people16,19,20). This issue

highlights the need to consider the differential status associ-

ated with aging, which potentially affects the applicability

and interpretation of PROs in different age groups. However,

the differences in baseline and change threshold of the

JOABPEQ scores by generation, including the elderly popu-

lation, have not been reported. This study aimed to calculate

the MCID of the JOABPEQ in patients with lumbar spine

disease who underwent surgery and to assess the JOABPEQ

results in patients treated with posterior surgery by genera-

tion.

Materials and Methods

The Institutional Review Board of Osaka City General

Hospital approved the study protocol (No. 1912112). Writ-

ten informed consent was obtained from the patients to pub-

lish current research and any accompanying images.

Patients

We retrospectively studied 805 consecutive patients

treated at a single institution between 2009 and 2019 who

received posterior surgical treatment for lumbar spine dis-

ease. The clinical indication for surgical treatment was pain

or numbness, or both, inducing intermittent claudication,

mainly from canal and foraminal stenoses. Patients with

trauma, tumors, or adult spinal deformity were excluded. In-

itially, 1,589 candidates were identified. However, the final

cohort comprised 805 cases (a follow-up rate of 51.4%), se-

lected on the basis of availability of preoperative and 1-year

postoperative data, including general health status and the

JOABPEQ. For reoperation cases, this study included those

for which data were collected 1 year after the initial opera-

tion.

We performed microsurgical bilateral decompression via a

unilateral approach preserving posterior central elements as

decompression surgery21) and posterior or transforaminal

lumbar interbody fusion as fusion surgery22). We decided on

the surgery based on the imaging findings; decompression

surgery was indicated for patients without disc instability

and severe scoliosis. Fusion surgery was performed for pa-

tients with degenerative lumbar scoliosis with Cobb’s angle

�20°, degenerative spondylosis with Meyerding grade �II, or

posterior disc opening �5° during anterior flexion of the af-

fected intervertebral level. Patients were divided into three

groups based on age. The middle-aged, young-elderly, and

old-elderly groups were <65, 65-74, and �75 years, respec-

tively. The preoperative physical condition of all patients

was evaluated using the American Society of Anesthesiolo-

gists (ASA) physical status classification system23).

Questionnaires

Clinical outcomes were evaluated using the JOA score

and the recovery ratio of the JOA score using Hirabayashi’s

calculation24,25). The PRO scale was assessed using the visual

analog scale (VAS), including low back and leg pain (VAS

of 0-100 mm)26) and the JOABPEQ13). The scores of all

questionnaires were calculated preoperatively and 1 year

postoperatively.

Responsiveness

The standardized response mean (SRM) was adopted as

an indicator of responsiveness for JOABPEQ domains. The

SRM is a type of effect size used to assess the magnitude of

the effect of a particular intervention on a group. It indicates

the degree of change before and after the intervention,

which is calculated by dividing the mean change over time

by the standard deviation (SD) of that change. SRM values
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Table　1.　Patient Demographics.

Total Middle-aged group Young-elderly group Old-elderly group p

Number of cases (%) 805 226 (28.1) 316 (39.3) 263 (32.7)

Age (years) 69.5±10.6 55.8±8.8 70.1±2.9 79.5±2.8 <0.01*

Gender [number (%)]

Women 434 (53.9) 114 (14.2) 165 (20.5) 155 (19.3) N.S.**

Men 371 (46.1) 112 (13.9) 151 (18.8) 108 (13.4)

BMI (kg/m2) 24.5±3.8 25.2±4.0 24.5±3.9 23.7±3.2 N.S.*

Operative time (min)  173±85.5 170±85.5 185±88.9 162±79.3 N.S.*

Blood loss (mL)  145±218 129±195 162±226 137±225 N.S.*

Surgery [number (%)] N.S.**

Decompression 468 (58.1) 130 (16.2) 178 (22.1) 160 (19.9)

Fusion 337 (41.9) 69 (8.6) 138 (17.1) 103 (12.8)

ASA-PS [number (%)] <0.01**

I 128 (15.9) 75 (9.3) † 42 (5.2) 11 (1.4) †

II 600 (74.5) 135 (16.8) † 251 (31.2) † 214 (26.6) †

III  77 (9.6) 16 (2.0) 23 (2.9) 38 (4.7) †

BMI, body mass index; ASA-PS, American Society of Anesthesiologists Physical Status Classification System; ±, standard devia-

tion; N.S., not significant

*, analyzed using the Tukey–Kramer test among the three groups.

**, analyzed using Pearson’s chi-squared test for parameters on a categorical scale among the three groups.

†p<0.05, analyzed using residual analysis.

of 0.2, 0.5, and �0.8 were defined as small, medium, and

large responsiveness, respectively27).

Calculating the MCID

We adopted anchor- and distribution-based methods to de-

termine the MCID as previously recommended. A question

based on the concept of health transition item (HTI) was

used as the anchor for the MCID decision28,29). The patients

were asked to rate their general condition 1 year postopera-

tively as “much better,” “somewhat better,” “about the

same,” “somewhat worse,” or “much worse” compared with

their preoperative general condition. On the basis of the re-

sults of these questionnaires, they were allocated an external

assessment rating reaching the anchors. Patients who rated

their state as recovered, “much better,” or “somewhat better”

were classified as improved, and those who responded to

“about the same,” “somewhat worse,” or “much worse” were

classified as nonimproved. On the basis of these anchors, we

evaluated the MCID calculated using ROC analysis as the

anchor-based method. This value was used to identify the

MCID of PROs as the value with equal sensitivity and

specificity in the improved case7,30,31). The discriminative abil-

ity of the model was assessed using the area under the ROC

(AUC). An AUC score of 0.50-0.60 was classified as failed.

The distribution-based method calculated half (0.5) the SD

of the preoperative baseline scores. The distribution-based

method provides an objective, statistical perspective in deter-

mining the MCID. This approach reduces the reliance on

subjective interpretation. Changes in the target subject’s data

are considered within the measurement error range for PROs

and not clinically significant when they are lower than the

MCID determined by the distribution method. When using

the anchor-based method, the MCID should be higher than

the distribution-based value to provide statistical reliability

beyond the measurement error range1-3). Statistical analyses

were conducted using SPSS version 23 (IBM Corp., Ar-

monk, NY, USA). The t-test, Mann-Whitney test, and

Tukey-Kramer test were used to compare continuous data.

Pearson’s chi-squared test and residual analysis were used to

determine the significance of the study parameters on a cate-

gorical scale32); p-values of <0.05 were considered statisti-

cally significant.

Results

A total of 805 patients (434 women and 371 men) were

enrolled in this study. The average age was 69.5 (range 37-

89) years. ASA III was significantly more common in the

old-elderly group than in the other groups (Table 1). Over-

all, the JOA score changed from 12.5 points preoperatively

to 22.5 points 1 year postoperatively. The recovery ratio of

the JOA score was 60.7% 1 year postoperatively. The de-

creasing VAS score for low back and leg pain was 24.0 and

40.3 mm, respectively (Table 2). Focusing on the difference

among generations, the improvement in the JOA and VAS

scores for leg pain in the old-elderly group was significantly

lower than that in the middle-aged and young-elderly

groups. There was no significant difference in the improve-

ment of the VAS score for low back pain among the three

groups (Fig. 1).

Regarding the increasing JOABEPQ score 1 year postop-

eratively, each JOABPEQ domain (pain-related disorder, gait

disturbance, and social life disturbance) was >20 points (Ta-

ble 3). Fig. 2 shows the differences in the increasing JOA-

BEPQ scores among the three groups. The increase in the

score of the JOABPEQ domains (pain-related disorder, lum-
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Figure　1.　Difference between baseline and 1-year assessments (VAS). *p<0.05, ana-

lyzed using the Tukey–Kramer test. VAS, visual analog scale

Table　2.　Outcome Measurement (JOA Score and VAS) and the Difference Baseline and 1-year Assessments.

Total Middle-aged group Young-elderly group Old-elderly group

Preop. Postop. Δ Preop. Postop. Δ Preop. Postop. Δ Preop. Postop. Δ

JOA score (point) 12.5±5.1 22.5±5.7 10.0* 13.2±5.0 24.3±5.2 11.0* 12.6±5.1 22.7±5.1 10.2* 11.9±5.1 20.7±5.7 8.9*

VAS (mm)

Low back pain 53.9±28.3 29.9±26.3 −24.0* 54.8±25.8 29.5±25.3 −25.2* 53.3±29.4 28.4±26.2 −25.0* 53.6±29.0 31.8±27.1 −22.0*

Leg pain 67.2±26.2 26.9±28.0 −40.3* 66.3±26.5 22.3±26.2 −44.0* 68.9±26.0 26.8±28.1 −42.2* 65.8±26.0 31.0±28.7 −35.0*

JOA, Japanese Orthopaedic Association; VAS, visual analog scale; Preop., preoperative data; Postop., postoperative data; Δ, postoperative data−preoperative 

data; ±, standard deviation

*p<0.05, analyzed the difference between preoperative and postoperative data.

Table　3.　Outcome Measurement (JOABPEQ) and the Difference between Baseline and 1-year Assessments.

Total Middle-aged group Young-elderly group Old-elderly group

Preop. Postop. Δ Preop. Postop. Δ Preop. Postop. Δ Preop. Postop. Δ

JOABPEQ (point)

Pain-related disorder 39.7±33.7 67.8±35.6 28.0* 36.7±33.0 69.2±36.8 32.6* 40.9±33.1 70.8±33.3 30.0* 41.1±34.7 62.9±36.7 21.8*

Lumbar spine dys-

function

52.8±30.0 68.8±29.3 16.0* 53.9±30.0 74.7±28.1 20.8* 55.0±29.6 71.0±28.2 15.9* 49.2±30.3 61.2±29.9 12.0*

Gait disturbance 24.7±24.4 64.4±32.3 39.6* 28.0±25.3 75.9±31.2 47.9* 23.0±23.7 66.0±31.2 43.0* 24.0±24.3 52.6±30.6 28.6*

Social life disturbance 33.7±21.3 60.3±25.7 26.5* 34.3±20.8 67.8±26.1 33.5* 33.5±21.0 60.9±24.4 27.4* 33.6±22.2 53.1±25.0 19.6*

Psychological disor-

der

42.1±19.1 55.1±19.6 13.0* 44.3±18.3 57.9±20.1 13.6* 42.4±19.1 56.0±19.3 13.7* 40.0±19.4 51.6±19.0 11.6*

JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire; Preop., preoperative data; Postop., postoperative data; Δ, postoperative data−

preoperative data; ±, standard deviation

*p<0.05, analyzed the difference between preoperative and postoperative data.

bar spine dysfunction, gait disturbance, and social life dis-

turbance) in the old-elderly group was significantly lower

than that in the middle-aged group.

Table 4 shows the responsiveness of JOABPEQ. Overall,

the SRM values for gait and social life disturbances were

11.6 and 0.92, respectively, indicating a large responsive-

ness. The SRM value for lumbar spine dysfunction was

0.48, indicating a small responsiveness. In the middle-aged

group, all responsiveness for each domain was medium or

above. In the old-elderly group, the SRM value for gait dis-

turbance was 0.92, indicating a large responsiveness.

Table 5 shows the rating groups based on the HTI ques-
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Figure　2.　Difference between baseline and 1-year assessments (JOABPEQ). *p<0.05, analyzed 

using the Tukey–Kramer test. JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation 

Questionnaire

Table　4.　Responsiveness of the JOABPEQ.

Total Middle-aged group Young-elderly group Old-elderly group

SRM Responsiveness SRM Responsiveness SRM Responsiveness SRM Responsiveness

JOABPEQ

Pain-related disorder 0.71 Medium 0.79 Medium 0.78 Medium 0.55 Medium

Lumbar spine dysfunction 0.48 Small 0.58 Medium 0.48 Small 0.39 Small

Gait disturbance 1.16 Large 1.38 Large 1.27 Large 0.92 Large

Social life disturbance 0.92 Large 1.10 Large 0.99 Large 0.71 Medium

Psychological disorder 0.67 Medium 0.68 Medium 0.72 Medium 0.60 Medium

JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire; SRM, standardized response mean

The SRM values of 0.2, 0.5, and ≥0.8 were defined as small, medium, and large responsiveness, respectively.

Table　5.　Distribution of Ratings by Response to the Anchor Question.

Total
Middle-aged 

group

Young-elderly 

group

Old-elderly 

group
p

Number of cases [number (%)]

Improved case 466 (57.9) 156 (19.4) ** 186 (23.0) 124 (15.5) ** <0.05*

Non-improved case 339 (42.1)  70 (8.7) ** 130 (16.2) 139 (17.3) **

Response to the anchor question [number (%)]

Much better 223 (27.7)  91 (11.3) **  92 (11.4)  40 (5.0) ** <0.05*

Somewhat better 243 (30.2)  65 (8.1)  94 (11.7)  84 (10.4)

About the same 192 (23.9)  38 (4.7) **  82 (10.2)  72 (8.9)

Somewhat worse 113 (14.0)  29 (3.6)  34 (4.2) **  50 (6.2) **

Much worse  34 (4.2)   3 (0.4) **  14 (1.7)  17 (2.1) **

*, analyzed using Pearson’s chi-squared test for parameters on a categorical scale among the three groups.

**p<0.05, analyzed using residual analysis.

tionnaire answers and the likelihood of improved or nonim-

proved cases. In the middle-aged, young-elderly, and old-

elderly groups, 156, 186, and 124 cases were classified as

improved cases, respectively. The proportion of improved

cases was significantly lower with increasing age. Fig. 3

shows the increase in the JOABPEQ scores for each domain

according to the anchor based on the answers. Overall, all

domains showed significant differences between patients re-

porting “much better” and patients reporting “about the

same,” except for the lumbar spine dysfunction domain. In
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Figure　3.　Difference of JOABPEQ between baseline and 1-year assessments by response to the anchor question. *p<0.05, analyzed 

using the Tukey–Kramer test. JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire

all three groups, there was no significant difference in the

lumbar spine dysfunction domain among all patients an-

chored by ratings. In the social life disturbance domain, a

significant difference was observed in the middle-aged and

young-elderly groups between patients reporting “much bet-

ter” and those reporting “about the same.” In the old-elderly

group, however, there was no significant difference in the

social life disturbance domain among all patients anchored

by ratings.

Table 6 shows the 0.5 SD values of the preoperative base-

line scores and MCIDs for each JOABPEQ domain. Overall,

MCIDs of the JOABPEQ using ROC analysis were 28.6,

16.7, 27.3, 18.9, and 12.6 points for pain-related disorder,

lumbar spine dysfunction, gait disturbance, social life distur-

bance, and psychological disorder domains, respectively. The

MCID for lumbar spine dysfunction did not reach an AUC

score of 0.6; thus, it was classified as a failure. All MCIDs

were >0.5 SD. Regarding the differences among generations,

MCID of social life disturbance decreased with increasing

age. Comparing 0.5 SD values, MCIDs of lumbar spine dys-

function, social life disturbance, and psychological disorder

domains in the old-elderly group and the psychological dis-

order domain in the young-elderly group were <0.5 SD.

These results indicate that these thresholds are inappropriate

as MCIDs for elderly people according to the concept of

MCID determination using anchor- and distribution-based

methods.

Discussion

The JOA score has been used worldwide to assess low

back pain and lumbar spine disease. However, the JOA

score has some limitations, such as no evaluation of health

conditions, no psychological or social activity evaluation,

and a lack of patient subjectivity. To overcome these limita-

tions, the JOABPEQ was developed for patient-based evalu-

ation by the JOA because it comprises five domains, and

multifaceted evaluation is possible. The JOABPEQ had the

strongest correlation with patient satisfaction following sur-

gery for lumbar spine disease compared with the other

PROs13,14). Kasai et al., in the original study regarding the

JOA, concluded that a correlation was noted between pa-

tients’ self-rating and acquired JOABPEQ score, indicating

that 20 acquired points can be interpreted as substantial

clinical benefit thresholds for the JOABPEQ; however, as

they noted, the study had some limitations, including the

small sample size, and they only investigated data within

200 days after receiving treatment, which varied inconsis-

tently15). Despite the worldwide spread of the JOABPEQ, the

threshold for substantial clinical benefit has not been reex-

amined on the basis of the MCID concept. Few studies have

focused on determining MCIDs of different JOABPEQ do-

mains in patients who underwent lumbar surgery. Azimi et

al. and Ogura et al. only evaluated posterior lumbar decom-

pression cases with lumbar spine disease, and included <200

cases, which is not a large sample size17,18). Arima et al. fo-
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Table　6.　MCID of the JOABPEQ.

0.5 SD MCID (point) AUC Accuracy (%) Sensitivity (%) Specificity (%)

Total

Pain-related disorder 16.8 28.6 0.66 0.62 0.67 0.56

Lumbar spine dysfunction 15.0 16.7 0.59 0.57 0.58 0.57

Gait disturbance 12.2 27.3 0.68 0.67 0.77 0.53

Social life disturbance 10.7 18.9 0.66 0.65 0.72 0.55

Psychological disorder  9.5 12.6 0.67 0.63 0.61 0.68

Middle-aged group

Pain-related disorder 16.5 28.3 0.67 0.64 0.73 0.51

Lumbar spine dysfunction 14.9  8.3 0.61 0.57 0.73 0.48

Gait disturbance 12.7 29.6 0.70 0.69 0.84 0.46

Social life disturbance 10.4 24.3 0.69 0.68 0.7 0.63

Psychological disorder  9.2 12.6 0.72 0.68 0.64 0.75

Young-elderly group

Pain-related disorder 16.6 26.6 0.61 0.61 0.68 0.49

Lumbar spine dysfunction 14.8 16.7 0.60 0.58 0.57 0.6

Gait disturbance 11.8 27.2 0.63 0.66 0.82 0.47

Social life disturbance 10.5 16.2 0.64 0.63 0.77 0.5

Psychological disorder  9.6  9.5 0.65 0.63 0.67 0.59

Old-elderly group

Pain-related disorder 17.4 27.2 0.67 0.62 0.64 0.61

Lumbar spine dysfunction 15.1  8.3 0.57 0.57 0.58 0.57

Gait disturbance 12.2 21.4 0.65 0.62 0.76 0.48

Social life disturbance 11.1  8.1 0.63 0.61 0.75 0.49

Psychological disorder  9.7  8.7 0.66 0.61 0.67 0.59

MCID, minimum clinically important difference; JOABPEQ, Japanese Orthopaedic Association Back Pain Evaluation Questionnaire; AUC, 

area under the receiver operating characteristic curve; 0.5 SD, half the standard deviation

MCID was calculated using the receiver operating characteristic curve analysis.

cused only on cases of spinal deformity in adults19).

This study aimed to determine the MCID of patients who

underwent posterior lumbar spine surgery. Using both

anchor- and distribution-based methods, this study also in-

cluded an analysis of test responsiveness based on the SRM.

This approach provided a comprehensive and precise assess-

ment of the efficacy of the questionnaire in clinical settings.

This study has the following strengths: (1) the number of

patients (n=805) was the largest, (2) the follow-up period

was homogeneous and long (1 year), and (3) a wide patient

age range was assessed. In this study, for the total patient

population, MCIDs for each domain were 28.6, 16.7, 27.3,

18.9, and 12.6 points for pain-related disorder, lumbar spine

dysfunction, gait disturbance, social life disturbance, and

psychological disorder, respectively. The MCID of lumbar

spine dysfunction dmain did not reach an AUC score of 0.6,

and the degree of change in the lumbar spine dysfunction

domain was small responsiveness evaluated using SRM. The

efficacy of the questionnaire in the lumbar spine dysfunction

domain may be inappropriate. This failure is likely because

we indicated surgery mainly for patients with leg pain or

numbness, or both, inducing intermittent claudication. The

lumbar spine dysfunction domain is a specific outcome

measurement for low back pain. Our selection bias may

have influenced the small responsiveness of the lumbar

spine dysfunction domain to lumbar spine disease. Another

reason is that the preoperative score of lumbar spine dys-

function was high (52.8 points), which can lead to small re-

sponsiveness. In surveys assessing PROs, high initial scores

can make additional point improvements difficult, often re-

sulting in reduced responsiveness.

This study demonstrated the MCID value by generation.

To the best of our knowledge, no study has evaluated the

JOABPEQ responsiveness for patients with lumbar spine

disease by generation. Some studies have reported that the

threshold value of PROs in the elderly population dif-

fers16,19,20). In this study, the improvement in each JOABPEQ

domain decreased with age; therefore, it is worth reconsider-

ing whether it is appropriate to evaluate middle-aged and

elderly people on the same scale. On the basis of the

distribution-based approach, MCIDs of lumbar spine dys-

function, social life disturbance, and psychological disorder

domains in the old-elderly group and the psychological dis-

order domain in the young-elderly group were <0.5 SD val-

ues. MCIDs of social life disturbance and psychological dis-

order domains decreased with increasing age. These results

imply that these thresholds for elderly people are inappropri-

ate. In the psychological disorder domain, the MCID was

8.7 and 9.5 points in the old-elderly and young-elderly

groups, respectively. Patients’ mental conditions influenced

by physical status alone might be limited because their men-

tal state may also be affected by social and financial situ-
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ations. Some studies have reported that the MCID for the

psychological disorder domain tends to be lower than that of

other domains17,18). The psychological disorder domain may

not reflect clinically meaningful changes. MCIDs of the so-

cial life disturbance domain decreased with age. Responsive-

ness in the social life domain is essential for middle-aged

individuals. This responsiveness may be due to more fre-

quent social interactions in middle-aged people than in eld-

erly people19). Middle-aged patients engage in more social

activity than elderly patients, requiring more remarkable im-

provement after surgery. Meanwhile, regarding MCIDs of

pain-related disorder and gait disturbance, there was a slight

difference between the middle-aged and elderly groups.

Even in the elderly groups, the change in these domains

demonstrated medium or large responsiveness, as assessed

using the SRM. The plausible responsiveness of these do-

mains (pain-related disorder and gait disturbance) may be

considered an appropriate outcome measure for lumbar

spine disease. Severe pain and poor walking ability nega-

tively affect daily life regardless of age. Especially for the

elderly generation, the baseline physical condition is not

good; therefore, slight deterioration adversely affects daily

life. Pain and walking ability significantly influence patient

satisfaction following clinical improvements in lumbar spine

function33,34). In focusing on the responsiveness of PROs35,36),

MCIDs for pain-related disorder and gait disturbance do-

mains may be more appropriate indices across generations.

Additionally, emphasizing the MCID of the gait disturbance

domain may be particularly beneficial for patients who have

undergone lumbar spine surgery.

Our study has several limitations. First, it was necessary

to verify whether the method for determining the MCID was

appropriate. There is no consensus regarding the optimal

method, and various MCIDs have been proposed for clinical

use. In this study, no MCIDs had an AUC of �0.7, which is

considered acceptable. However, these results do not invali-

date the JOABPEQ because it has been evaluated and used

worldwide. This study investigated which JOABPEQ do-

mains are more useful across generations, using anchor- and

distribution-based methods and responsiveness for domains.

We consider the comparison using AUC to be valid. There

have been some reports in the past using a cutoff in the 0.6

range37,38). However, it may be necessary to reexamine the

validity of JOABPEQ and improve the performance of

JOABPEQ. Second, this study excluded patients treated with

conservative therapies; only patients who underwent poste-

rior surgery were included. Therefore, MCIDs used in this

study do not apply to conservatively treated cases. In terms

of surgical cases, the number of cases indicated for decom-

pression and fusion surgeries was almost equivalent. The

treatment in this study is considered representative of most

surgical variations, despite only the posterior approach being

included. Future research will necessitate conducting surveys

concerning the outcomes of various treatments for lumbar

spine disease. Third, our study’s data, sourced from one fa-

cility, may not accurately represent general populations, po-

tentially leading to selection bias. This limitation affects the

generalizability of our findings. Future research encompass-

ing multiple institutions is recommended to ensure more di-

verse and representative data collection. In the future, sur-

veys will need to be conducted to overcome these limita-

tions and improve the performance of JOABPEQ.

Conclusions

MCIDs of the JOABPEQ using ROC analysis were 28.6

and 27.3 points for pain-related disorder and gait distur-

bance, respectively. The MCID for the lumbar spine dys-

function domain did not reach 0.6 over the AUC score, indi-

cating that the value failed. MCIDs of pain-related disorder

and gait disturbance domains differed slightly between the

elderly and middle-afged generations. Focusing on achieving

the ideal responsiveness of PROs across generations, it

might be appropriate to emphasize MCIDs of the pain-

related disorder and gait disturbance domains. These do-

mains could be considered valuable for patients, regardless

of age, when adopting the JOABPEQ for patients with lum-

bar spine disease undergoing posterior surgery. This study

only evaluated cases that underwent posterior lumbar sur-

gery. Future research will necessitate conducting surveys

concerning the outcomes of various treatments for lumbar

spine disease.
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