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Abstract

Background. The manner of measuring the outcome of cervi-
cal myelopathy must be patient-oriented and have sufficient
reliability and validity. The current Japanese Orthopaedic
Association (JOA) scoring system for cervical myelopathy is
widely used but has not met this requirement. The first- and
second-round surveys established 24 items for inclusion on
a new questionnaire for cervical myelopathy. The purpose
of this study (the third-round survey A) was to confirm
the reproducibility of patient responses to the selected
questions.

Methods. A total of 201 patients with cervical myelopathy
and with no change of symptoms between the two interviews
were included. Each patient was interviewed twice using the
same questionnaire at an interval of 4 weeks. The reliability
of the questionnaire was evaluated by determining the exten-
sion of the weighted kappa coefficients.

Results. The weighted kappa coefficient for each item
was >0.4, confirming that the test-retest reliability was
acceptable.

Conclusions. The newly developed JOA Cervical Myelopa-
thy Evaluation Questionnaire was proven to have sufficient
reliability.

Introduction

As described in Part 1' and Part 2, the Japanese Ortho-
paedic Association (JOA) decided to revise the assess-
ment tools for cervical myelopathy and develop a new
JOA Cervical Myelopathy Evaluation Questionnaire
(JOACMEQ). The point of the revision was to make
it: (1) more scientific from the standpoint of medical
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statistics, and (2) more patient-oriented. For the first-
and second-round surveys, the committee created a
new questionnaire of 77 items including SF-36 (the
Medical Outcome Study Short-Form 36-Item Health
Survey)’ to assess health-related quality of life
(HRQOL) and 41 items to assess functioning of the
cervical spinal cord and cervical spine. In these surveys,
53 items were excluded."” The purpose of this study
(the third-round survey A) was to confirm the repro-
ducibility of the selected 24 questions written in
Japanese (see Appendix). The questionnaire was
self-administered, so interobserver reliability did not
need to be confirmed. To examine the reliability
of the questionnaire, only test-retest reliability was
evaluated.

Materials and methods

Inclusion criteria were as follows: (1) Patient had to
have cervical myelopathy secondary to cervical disc
herniation, cervical spondylosis, or ossification of the
posterior longitudinal ligament (OPLL); and (2) there
was no change of symptoms between the two inter-
views, which was judged by attending surgeons.
Exclusion criteria included (1) patient had other mus-
culoskeletal disease requiring medical treatment; (2)
patient had a mental disease and so could potentially
furnish inappropriate answers; (3) patient was postop-
erative; 4) patient had participated in the former
surveys.

We asked 460 Japanese board-certified spine sur-
geons to participate in the survey between January
2004 and June 2004. Patients were recruited from the
outpatient clinic of each surgeon during the planned
inquiry period. Self-assessment was used in this study.
Each patient was interviewed using the same question-
naire twice at an interval of 4 weeks (£3 days). The
attending surgeon filled out the patient’s information
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regarding the diagnosis and the presence or absence of
concomitant diseases and judged the severity using a
three-step rating scale (mild, moderate, severe). This
study was approved by the Ethics Committee of the
Japanese Society for Spine Surgery and Related
Research, and informed consent was obtained from
each patient.

The reliability of the questionnaire was evaluated
by determining the extension of the weighted kappa
coefficients. According to the most widely accepted
criteria proposed by Landis and Koch, a kappa
coefficient of >0.4 was judged reliable.* The 95% con-
fidence intervals were calculated for all reliability
coefficients.

All statistics were calculated using SPSS software
(version 12; SPSS, Chicago, IL, USA).

Results

Of 304 patients who participated in this survey, 103
were excluded owing to a change of symptoms between
the two interviews or an inappropriate patient adminis-
tration interval, leaving 201 available for the study (74
women, 127 men). The mean + SD patient age was 63.8
+ 12.8 years (Table 1). The diagnosis was cervical disc
herniation in 29, cervical spondylotic myelopathy in
113, and OPLL/other in 59. Table 2 lists the severity
of patient myelopathy evaluated by the current JOA
scoring system and shows that the characteristics of the
recruited patients were not specific. The distribution of
answers for each item during the second interview is

Table 1. Baseline participant demographics (n = 201)

Parameter Male Female Total
No. of patients 127 74 201
Age (years)
30s 7 4 11
40s 12 8 20
50s 26 13 39
60s 41 13 54
70s 32 27 59
80s 9 9 18
Average 63 65.2 63.8
SD 12.4 13.5 12.8
Minimum 30 34 30
Maximum 89 84 89
Median 64 69 66
Diagnosis
Cervical disc herniation 17 12 29
Cervical spondylosis 68 45 113
OPLL 39 16 55
Other 3 1

OPLL, ossification of the posterior longitudinal ligament
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shown in Table 3, and neither ceiling nor floor effects
were observed. The results for test-retest reliability are
shown in Table 4. The weighted kappa coefficient for
each item was >0.4, showing that the test-retest reli-
ability of JOACMEQ was acceptable. Among the three
groups with severity judged as mild, moderate, or severe,
there was some difference in the weighted kappa coef-
ficient for some items, but the difference was statisti-
cally not significant. The difference among the three
diseases (cervical disc herniation, cervical spondylosis,
OPLL) was also statistically not significant (data not
shown).

Table 2. Distribution of the severity evaluated by the current
JOA scoring system

Score No.

Motor function
Upper extremity

0 1
1 10
2 37
3 90
4 63
Lower extremity
0 1
0.5 0
1 21
1.5 22
2 40
2.5 20
3 40
4 57

Sensory function
Upper extremity

0 2
0.5 22
1 88
1.5 61
2 28
Trunk
0 1
0.5 1
1 14
1.5 26
2 159
Lower extremity
0 1
0.5 15
1 55
1.5 44
2 86
Bladder function®
0 4
1 17
2 52
3 127

JOA, Japanese Orthopaedic Association
“Data defect: n =1
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Table 3. Distribution of answers for each item in the second interview

No
Item 1 2 3 4 5 answer
C01 108 80 13
53.70% 39.80% 6.50%
C02 155 41 5
77.10% 20.40% 2.50%
C03 124 53 17 6 1
61.70% 26.40% 8.50% 3.00% 0.50%
C04 105 61 23 10 2
52.20% 30.30% 11.40% 5.00% 1.00%
C05 86 74 37 4
42.80% 36.80% 18.40% 2.00%
C06 132 43 15 10 1
65.70% 21.40% 7.50% 5.00% 0.50%
C07 65 103 33
32.30% 51.20% 16.40%
C08 114 70 16 1
56.70% 34.80% 8.00% 0.50%
C09 129 57 14 1
64.20% 28.40% 7.00% 0.50%
C10 111 60 27 3
55.20% 29.90% 13.40% 1.50%
C11 121 68 12
60.20% 33.80% 6.00%
C12 138 52 11
68.70% 25.90% 5.50%
C13 68 88 44 1
33.80% 43.80% 21.90% 0.50%
QOLO01 6 16 77 90 11 1
3.00% 8.00% 38.30% 44.80% 5.50% 0.50%
QOLO02 39 91 69 2
19.40% 45.30% 34.30% 1.00%
QOLO03 36 97 66 2
17.90% 48.30% 32.80% 1.00%
QOL04 33 74 93 1
16.40% 36.80% 46.30% 0.50%
QOLO05 16 29 91 44 20 1
8.00% 14.40% 45.30% 21.90% 10.00% 0.50%
QOLO06 15 49 67 47 22 1
7.50% 24.40% 33.30% 23.40% 10.90% 0.50%
QOL07 11 26 95 43 25 1
5.50% 12.90% 47.30% 21.40% 12.40% 0.50%
QOLO08 12 35 92 45 15 2
6.00% 17.40% 45.80% 22.40% 7.50% 1.00%
QOL09 17 46 102 30 5 1
8.50% 22.90% 50.70% 14.90% 2.50% 0.50%
QOL10 8 56 65 55 17
4.00% 27.90% 32.30% 27.40% 8.50%
QOL11 18 60 74 38 11
9.00% 29.90% 36.80% 18.90% 5.50%
Discussion tial for evaluating a patient’s health status. We sought

Measurements of the outcome of cervical myelopathy
must have sufficient reliability and validity and should
be proven by means of statistical evaluation. The
current JOA scoring system for cervical myelopathy
has been widely used but has not been shown to
meet such a requirement.”® A manner of measuring
patient-based outcome has also been regarded as essen-

to develop a new questionnaire using a psychometric
method. The newly proposed document, which is
self-administered and disease-specific, includes func-
tion of the cervical spinal cord and cervical spine
as well as health-related quality of life. The first-
and second-round surveys selected 24 of 77 items
after repeated discussions among the subcommittee
members."?
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Table 4. Reproducibility of each item

Item Item no. K 95% CI

Co1 3 0.76 0.69-0.82
Cc02 3 0.59 0.50-0.67
C03 4 0.71 0.64-0.77
C04 5 0.74 0.69-0.79
C05 3 0.75 0.70-0.80
C06 5 0.69 0.63-0.76
C07 3 0.80 0.75-0.85
C08 3 0.65 0.58-0.71
C09 3 0.68 0.62-0.75
C10 3 0.63 0.57-0.69
C11 3 0.72 0.65-0.77
C12 3 0.55 0.47-0.62
C13 3 0.71 0.66-0.76
QOLO1 3 0.57 0.51-0.63
QOLO02 3 0.68 0.62-0.74
QOLO03 3 0.64 0.58-0.70
QOL04 3 0.73 0.67-0.78
QOLO05 5 0.58 0.52-0.63
QOL06 5 0.55 0.49-0.60
QOLO07 5 0.62 0.56-0.67
QOLO08 5 0.56 0.50-0.61
QOL09 5 0.56 0.50-0.61
QOL10 5 0.62 0.57-0.67
QOL11 5 0.49 0.42-0.54

In this third survey, we succeeded in confirming the
reliability of the 24 items. The next steps are to check
the validity of the questionnaire, perform a factor analy-
sis to determine the underlying cluster of the question-

M. Fukui et al.: Cervical myelopathy evaluation questionnaire

naire items, complete the measurement scale, and
confirm the responsiveness of the questionnaire.

Conclusion

The newly developed JOA Cervical Myelopathy Evalu-
ation Questionnaire (JOACMEQ) was proven to be
sufficiently reliable.
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Appendix

Twenty-four items as candidates for JOACMEQ (tem-
porary English eversion)

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

C01 Can you fasten the front buttons of your blouse or shirt with both
hands?
1) possible without difficulty
2) possible if I spend time
3) impossible
C02 Can you eat a meal with your dominant hand using a spoon or a fork?
1) possible without difficulty
2) possible if I spend time
3) impossible
C03 Can you raise your arm? (Answer for the weaker side.)
1) I can raise it straight upward
2) possible, although the elbow and/or wrist is a little flexed
3) possible up to shoulder level
4) impossible
C04 Can you walk on a flat surface?
1) possible without difficulty
2) possible but slowly without any support
3) possible only with the support of a handrail, a cane, or a walker
4) possible but slowly even with support
5) impossible
C05 Can youstand on either leg without holding onto something? (or the need
to support yourself)
1) possible on both legs individually for more than ten seconds
2) possible on either leg for more than ten seconds
3) impossible with either leg
C06 Do you have urinary incontinence?
1) no
2) when sneezing or straining
3) when retaining urine over a period of more than 2 hours
4) frequently
5) always
C07 How often do you go to the bathroom at night?
1) rarely
2) once or twice
3) three times or more
C08 Do you have a feeling of residual urine in your bladder after voiding?
1) rarely
2) sometimes
3) most of the time
C09 Can you initiate (start) your urine stream immediately when you want to
void?
1) most of the time
2) sometimes
3) usually not
C10 While in the sitting position, can you look up at the ceiling by tilting your
head upward?
1) possible without difficulty
2) possible to some degree
3) impossible
Cl11 Can you drink a glass of water without stopping despite the neck
symptoms?
1) possible without difficulty
2) possible to some degree
3) impossible
C12 Can you look at your feet when you go down the stairs?
1) possible without difficulty
2) possible to some degree
3) impossible
C13 While in the sitting position, can you turn your head toward the person
who is seated to the side but behind you and speak to that person while
looking at his/her face?
1) possible without difficulty
2) possible to some degree
3) impossible
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Appendix
Twenty-four items as candidates for JOACMEQ (in
Japanese)

B LA SOV EBOELT, BEZ LI, HAREZOREICL- & HIFNHEOOES
ICOEDF T &,

BOHHIC &> CRIESE DB BAIL, bol bEN- L XDLDEREX LS,
AED 1

M1 77 RRTA ¥ VRREDMAY VEMFEEE> TNT D LR TEETH,
1) REMRSTES 2) BMEZAThETES 3) TEin

M2 EEPFTRS—R7+—7 2FEoTRERTEETD,
1) REBRSTES 2) BMErThETEs 3) TERL

M3 AFEHTHILRTEETE, (EEOFOIBLEVIE) TEXTIEEIN)
D Fo<EhbFrENTESD
2) TLLFENHBENEICHTDENTES
3) BPET (APEEISHVET) RbHIFHLENTED
4) TERV

M4 FELRBHFEF ZERTEETH,
1) REBARIBLLZLRTED
2) o Y ERBIFHL ZENTES
3) 3B (FT 0. kb, HITHRLE) BbhuE, B LNnTED
4) ZREFESTHWY - L LB ZEpTERN
5) T&pwn

M5 FTXATICHRILRTEETD,
1) WL 102 sMLUETES
2) EHomnORIT10BEADETRHTERL
3) ELHLDORBIFLALTERN

6 BLoZ (R) 2WMOLTI LB ET
D Eofliwn
2) K LeHRRK- 2L EITRND
3) 2Ll L~ Z HER) Lz &R
4) LiIFLIERNS 5) VWobiRhd

M7 ®/HIZ, MU (BLloZ GER)) WEEETH,
D iFLALBEDZ LiIFRY
2) —MRiZ1, 2@EEXD
3) —MRZ3ELERES

8 BL-oZ GER) 0%b, ROBOTBULEDHY ETD
D IFEAEDL X IZEN
2) HHLELEBNLEERSHD
3) FNTVDEEIIHD

9 EROMT (ERTE-T), FCEBLLZ (R) BHETH,
DIEEAEDLETSITHS
DFCIHDEE LFCITIHAVWEERH S
3)F2NTND & ZF I AR

10 WHICEEENT T, BRI EBH LT, BSOREORFEHLDZ LR TEET R,

1) RAMRSTED 2) EEETLIETED 3) TEARWV
1l 2y 7OkE-RICKRHFTZEBTEETR,

1) RHEZRTED 2) EEEZTIETED 3) TEARW
FI12PEBRE T DL &IT, REERDILNTEETR

1) REBIRSTES 2) EHEETHIETED 3) TEARV

13 WTICES T, ®%AEDBITESADEERRPOEELT D Z L BHRET 2
1) FAMRLTED 2) \EHEEZTNETED 3) TEAW



326

QOLO01

QOLO02

QOLO03

QOLO04

QOLO05

QOLO06

QOLO07

QOLO08

QOL09

QOL10

QOLI11

How is your present health condition?

1) excellent

2) very good

3) good

4) fair

5) poor

Do you have difficulty in climbing up the stairs?
1) I have great difficulty

2) T have some difficulty

3) I have no difficulty

Do you have difficulty with one of the following: bending forward,
kneeling or stooping? If you have difficulty with one of them, how
difficult is it?

1) I have great difficulty

2) T have some difficulty

3) I have no difficulty

Do you have difficulty walking more than 15 minutes?
1) I have great difficulty

2) T have some difficulty

3) I have no difficulty

Have you been unable to do your work or ordinary activities as well
as you would like?

1) T have not been able to do them at all

2) I have been unable to do them most of the time
3) I have sometimes been unable to do them

4) T have been able to do them most of the time
5) T have always been able to do them

Has your work routine been hindered because of the pain?
1) greatly

2) moderately

3) slightly (somewhat)

4) little (minimally)

5) not at all

Have you felt discouraged and depressed?

1) always

2) frequently

3) sometimes

4) rarely

5) never

Do you feel exhausted?

1) always

2) frequently

3) sometimes

4) rarely

5) never

Have you felt happy?

1) always

2) almost always

3) sometimes

4) rarely

5) never

Do you think you are in decent health?

1) yes (I am healthy)

2) fairly (my health is better than average)

3) not very much (my health is average)

4) barely (my health is poor)

5) not at all (my health is very poor)

Do you feel your health will get worse?

1) very much so

2) a little bit at a time

3) sometimes yes and sometimes no

4) not very much

5) not at all
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FBROEFCSWTORM T, BED AMOZ L2 B HL TSN,
—BILKHTIEDL), 2), 3), -~ OFBZOEDFTFEN

AT 1 EE

1 »REOBECRBRBEBEXLI LS,
DEEICEY DETHEY LW DHEh LAy I RN
M2 »RkZ, POEOSHVBRBNI LD, BEBRTEOE~LEDZZLE20THL
WERCETD,
DETHLRFALWERELS
DL LLFNLVERLES
DE-LLBTHALVEIZR AR

M3 BREE, DOEOCHOSENT Lo, KEMCHTS - 0XEFL - mat
CRELLTH LV LB ETS,
YABVDEDSTHUTHRLBUBEAIL (BLB) L LT RN,
DETHEFMALWVERLS
DL LLTNLNVERLS
DESLKLTNLVEIIR LAY

4 HiiE, 2EEOCHOBENI 1D, 16U LSS THEL L ELTS
LWERBRUETH,
DETHLTNLVEELS
ALLLTFNLNERELS
DESLBTHLVEITR LR
M5 »REE. POEOCHVBRENI LD, HERRBROFEHNB-oIgL TE
R ERBHY E LIzd,

DB TERMSTZ
DFLAEVDLTERNST
PLELETERVIENDH T
DFEALLEVOHTE
BVOHL TE
6 MWAROEDIZ, WOLDMEEZLDOL BWHIF bk Lied,
DIFIIT O DTNt YL LTFbhi
DHEVPTFbhiehotz BE-L T bhkrorz

M7 HREEIELAATY I I OREGEBLE LIS,
DUOLRE DFEALVOLEUE YL X VERLL
DIFLAERUehoT- B)Eo7- B UAeh otz

8 HARITERRTEBCTLED,
Db FENRTE L7
DIFLEALVOLENRRTEREEZ o7
PLELEFNRTCIBLE -7
DIFEALENERB U h ol
B E ol ENEBE Uo7
M9 SRR LVRL TLED
DOOBELWERSTE -1
MELAEVDBEELNESTE ST
PLELEELVWENE -T2
DFLAEE L Rhorz
BEo-<K BLL Mol
10 &HAa7cik, BRRALLICRETHD EBNETH,
D TAYAIHETHD ] LB
2) IFE TAYARICHRETHD) LES
3) M55 LT TAUARICRETHD] LES
) TAULITRETHD) LixbTEDRN
5) ANAARITRRETHD] LT BbRn
11 2k, BOORERELRD L IRENLET),
1) EBLA2D L REBRVICT D
2) BLARBEIREMVPLTS
3) BLARDIIRTEBTHLELLAVEE LD S
4 BLRDEORKETHEY L
5) BB LS5 ARRITE-L LAY



