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Abstract The Japanese Society for Bone and Mineral
Research developed the Japanese Osteoporosis Quality of
Life Questionnaire (JOQOL) to evaluate the disease-spe-
cific Health-Related QOL, which is specific for osteopo-
rosis of Japanese patients. JOQOL was revised in 2000; it
consisted of 38 items with the scale graded from O to 4 and
a total full score of 152. To elucidate the reliability and
validity of the revised JOQOL, we enrolled 193 postmen-
opausal women as subjects and diagnosed them as having
osteoporosis or osteopenia. The mean age of the subjects
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was 68.2 + 8 years; 58 subjects (30.1%) had at least one
vertebral fracture. Among them, 83 patients were retested
for reliability. The mean lapse from the time of test to that
of retest was 23.7(4£9.5) days. The subjects were ques-
tioned using the JOQOL, Medical Outcomes Study Short
Form 36 (SF-36), along with questions on subjects’ char-
acteristics and their ADL. The JOQOL scores at the test
and the retest were significantly correlated (r = 0.973)
without significant difference between their mean scores.
All the JOQOL items showed significant correlations at the
test and the retest (Kendall’s 7 = 0.599-0.947). Cron-
bach’s alpha coefficient of JOQOL was 0.918. These
results proved the high reliability of JOQOL. The JOQOL
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score showed negative correlation with age (r = —0.183).
The subjects with vertebral fractures had significantly
lower JOQOL scores than the subjects without fractures.
The JOQOL showed a significant correlation with all the
scores in each domain of eight of SF-36 (r= 0.350-
0.839). These results were consistent with that of the pre-
ceding study. It is concluded that the reliability and the
validity of JOQOL were demonstrated in this study.

Keywords Reliability - Validity - Health-related QOL -
Vertebral fracture - Osteoporosis

Introduction

Osteoporosis is a common metabolic bone disease that
weakens bone strength, aggravates bone fragility, and
increases susceptibility to fracture [1, 2]. The prevalence of
osteoporosis increases with aging; in particular, it increases
sharply in women around age 45 in the menopausal period.
For women in their late seventies, the prevalence exceeds
50% (3]. Vertebral fracture risk is high in patients with
osteoporosis. A vertebral fracture brings about many dis-
abilities such as a change in posture (kyphosis), decline in
physical functioning, and persistent back pain. These
symptoms of the vertebral fracture decrease the quality of
life (QOL) of the patient [4]. Thus, in the treatment of the
osteoporosis, the consideration of patients’ QOL is
important {5, 6].

Quality of life has been defined by the World Health
Organization (WHOQ) [7] as “individuals’ perceptions of
their position in life in the context of the culture and value
systems in which they live and in relation to their goals,
expectations, standards and concemns”. QOL is roughly
divided into two types, such as QOL having a direct con-
nection with ‘health (health-related QOL, HRQOL), and
QOL not having a direct connection with health. The
HRQOL is a QOL that influences the health of the person
directly in terms of physical state, psychosocial state, role
function, and well-being. There are two types in the
HRQOL, the general HRQOL and disease-specific
HRQOL. General HRQOL are generic measures that are
broadly applicable and can be used across patient popula-
tions. Medical Outcomes Study Short Form 36 (SF-36) [8]
is the most widely evaluated measure [9]. EQ-5D (Euro-
QOL) [10] and the sickness impact profile (SIP) [11] have
been also widely used as general HRQOL measurements.
Disease-specific HRQOL is focused on aspects of health
problems caused by specific disease or impairment. There
are many measures that are specific to certain health
problems. As disease-specific HRQOL measurements for
osteoporosis, Qualeffo [12, 13], OPAQ [14], OQLQ [15,

@ Springer

16], and OPTQoL [17] have been developed in Western
countries.

The Japanese Society for Bone and Mineral Research
composed the Japanese Osteoporosis Quality of Life
Questionnaire (JOQOL) to evaluate the disease-specific
HRQOL for osteoporosis that is specific to Japanese
patients. JOQOL was completed in 2000 [18]. Although
many studies have been conducted to evaluate the disease-
specific HRQOL of osteoporosis patients with JOQOL
[19-23], the reliability and validity of the JOQOL have not
been fully confirmed yet. Therefore, the aim of this study
was to elucidate the reliability and validity of the JOQOL.

Subjects and methods

Subjects

We enrolled 195 postmenopausal women who had been
diagnosed with osteoporosis or osteopenia from January to
December 2005. They were recruited from outpatient

. departments of four hospitals as follows: Obstetrics and

Gynecology Department of Atami Hospital of International
University of Health and Welfare; Research Institute and
Practice for Involutional Diseases; Orthopedic Surgery
Department of Medical and Dental Hospital of Niigata

‘University; and Department of Gynecology of Tokyo

Women’'s Medical University.

Because of the exclusion of 2 patients with obvious
disabilities (motor paralysis) resulting from a cerebrovas-
cular incident, 193 patients were analyzed in this study.

The study on the test—retest reliability of the JOQOL
required repetitive survey with questionnaires and patients’
stable conditions. We set the interval from more than 2 to
5 weeks between the test and retest. Among 193 patients,
83 from two hospitals (Obstetrics and Gynecology
Department of Atami Hospital of International University
of Health and Welfare and Orthopedic Surgery Department
of Medical and Dental Hospital of Niigata University)
participated in the study to confirm the retest reliability. No
patient had experienced a bone fracture or an operation
between the period from test to retest. The mean lapse from
the test to retest was 23.7 (SD 9.5) days.

Diagnosis

In this study, the diagnosis criteria of osteoporosis or
osteopenia were according to the diagnostic criteria for
osteoporosis that were established by the Japanese Society
for Bone and Mineral Research. These criteria provided
that bone mineral density (BMID) <80% of the young adult
mean was osteopenia and that <70% was osteoporosis [24].
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An orthopedist in charge of the patient diagnosed osteo-
penia/osteoporosis by BMD of two to four lumbar verte-
brac. BMD was measured by
absorptiometry (DXA) within 6 months before the start of
the survey. The four hospitals used different types of DXA
(DPX series from Lunar, QDR series from Hologic, and
XR series from Norland), and consequently the criteria
were applied to the subjects at each hospital.

Methods
Measures
Development of JOQOL

The development of JOQOL was consistent with widely
accepted strategies for scale development.

First, a committee that consisted of orthopedists, inter-
nists, gynecologist, epidemiologist, and physiotherapist
reviewed the measurements of the disease-specific HRQOL
of osteoporosis patients currently used in Western coun-
tries, The committee generated a list of items, which was
based on the Osteoporosis Assessment Questionnaire
(OPAQ) with a version of 79 items, by Silverman et al.
[14] and the Qualeffo-41 by Lips et al. [12, 13], both

Japanese versions made with the author’s permission, and -

some items particular to the Japanese lifestyle were added.

Second, those items were reduced to 40 items as a result
of statistical examination of the reliability and the validity
in field-testing [25, 26].

Third, the reliability and validity of the JOQOL (40
items version) were assessed as follows. The subjects were
198 patients of osteoporosis (mean age 70.5 years; SD
9.5 years). Cronbach’s alpha, which was the internal con-
sistency of a total score, was 0.808. Test-retest reliability
of the JOQOL was assessed in 83 patients 4 weeks apart,
and the correlation coefficient was 0.920. There was a
significant difference of the score between those with a
compression fracture of the vertebrae and those without
fracture (p < 0.001) [27]. The 40 items .version of JOQOL
showed generally a good result, but it was recognized that

some items were inappropriate as a measurement. Then,

the committee revised JOQOL from the Study data [28].

The latest JOQOL consists of 38 items with the scale
graded from 0 to 4 and a total full score of 152. The total
score is converted into percentage; patients’ HRQOL is
regarded as higher with the higher score. Although 38
items were sorted into six domains according to the con-
tents of questions, the committee recommends use in the
total score [18] (see Electronic Supplementary Material).
After the revision, reliability and validity of the JOQOL
have not been confirmed.

dual-energy X-ray

Instrument testing

The reliability of JOQOL was examined in terms of test—
retest reliability and internal consistency. The test-retest
reliability is the stability of the evaluation with time, and
the agreement of the results from two times of evaluation is
examined. Internal consistency measures whether the items
are those intended to measure the same construct. It is
usually measured with Cronbach’s alpha, which is a mea-
sure based on the correlations between different items on
the same test or the same subscale.

To inspect the consistent validity of JOQOL, we
examined whether the previous findings about the other
disease-specific HRQOLs for the osteoporotic patients
were also shown in JOQOL. It is known that the disease-
speciﬁc\ HRQOL for the osteoporosis patient is related to
whether they have a vertebral fracture, and this deteriorates
with age [6, 29, 30]. In addition, to examine the concurrent
validity of JOQOL, we estimated the relationship between
JOQOL and a general HRQOL. In this study, we selected
SF-36 as the general HRQOL. The SF-36 is a widely used
general HRQOL measurement with 36 questfons. It con-
sists of an 8-scale profile of functional health and well-
being scores.

Each patient was asked to complete a self-report ques-
tionnaire, which consisted of (1) JOQOL, (2) SF-36, (3)
questions on their characteristics, and (4) questions on their
performance of activities of daily living (ADL). We
obtained the patients’ written informed consent and handed
them the questionnaire. Then, the questionnaire was com-
pleted by them at home and returned by mail. An omission
of any answer of the questionnaire was confirmed over the
telephone or at the time of outpatient consultation.

The incidence of vertebral fractures was also examined.
The number of the vertebral fractures was counted by
orthopedists with the thoracic and lumbar vertebrae (T3-
L5) X-ray taken in two directions (anteroposterior and
lateral). In counting fractures, we used X-ray photographs
taken within 3 months before the start of the survey. If a
patient had a suspicious incidence of vertebral fracture
within 3 months before the start, we obtained a new X-ray
photograph.

Statistical analysis

The test—retest reliability of the total score of JOQOL was
examined by Pearson's product moment correlation coef-
ficient and paired ¢ test. As a reliability coefficient of each
JOQOL item, Kendall’s 7 (b) rank correlation coefficient
was calculated. The internal consistency was examined by
a Cronbach’s alpha coefficient.

The consistent validity of the JOQOL was examined
with ¢ test by comparison of having vertebra fracture or not
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of the patients. The concurrent validity of JOQOL, we
estimated the Pearson’s correlation coefficient between
JOQOL and SF-36. .

Statistical significance was set at p < 0.05 and SPSS
(version 12.0 I) was used for the foregoing statistical
analyses.

Results

The mean age of the entire group of study subjects was
68.2 (SD 8.0) years, ranging from 48 to 86 years. Their
mean height was 150.5 (SD 5.7) cm; mean weight was 50.4
(SD 6.6) kg; mean body mass index (BMI) was 21.8 (SD
3.0) kg/m?; and mean BMD was 0.759 (SD 0.173) g/cmz.
Among the samples of this study, 58 patients (30.1%) had
at least one vertebral fracture and 44 (22.8%) had one to
three fractures (Table 1). There was no subject with ADL
deficit. Table 2 shows the characteristics of the subjects
with or without vertebral fractures. Statistically significant
differences were found for age. Table 3 shows the results
of the JOQOL and SF-36. The mean score of JOQOL was
71.9 (SD 12.6).

Table 1 Numbers of vertebral fractures

Number Case Percent (%)
0 135 ‘ 69.9
1 18 93
2 10 : 52
3 16 8.3
4 2 1.0
5 2 1.0
6 6 3.1
7 1 05
8 1 0.5
10 2 1.0
Total 193 100.0

Table 2 Characteristics of subjects with and without vertebral fractures

Reliability

The test and retest scores of JOQOL were significantly
correlated (r = 0.973, Fig. 1). The first and second mean
scores of JOQOL were 67.8 (SD 15.3) and 67.7 (SD 15.5),
respectively, and no significant difference was observed
between them. ‘

We calculated the Kendall’s t for each JOQOL item
(Table 4), and all items showed significant correlations at
the time of test and retest (t = 0.599-0.947). The Cron-
bach’s alpha coefficient of JOQOL was 0.918.

Validity

The Pearson’s correlation coefficients among scores of
JOQOL, patient’s age, and BMI were r = —0.183, 0.058,
respectively. The JOQOL score was significantly correlated
with the age of patients, Table 5 shows a comparison of
JOQOL and SF-36 scores between a group of patients who
had one or more vertebral fractures (n = 58) and that of
patients without vertebral fracture (n = 135). There was a
significant difference between these two groups in the JO-
QOL scores, whereas significant difference was found only
in two domains (Physical Functioning and Role Physical)
among eight domains of SF-36. As shown in Table 6, scores
in each domain of eight of the SF-36 were significantly
correlated to the JOQOL score (r = 0.350-0.839).

Discussion

Japanese Osteoporosis Quality of Life Questionnaire was
already used widely as the disease-specific HRQOL mea-
surement for osteoporosis patients in Japan; therefore, it
has been accepted that JOQOL has adequate content
validity, among experts. Although the validation of the
JOQOL before the minor revision had been confirmed, the
validation of the latest JOQOL has not been carried out yet.
Therefore, we conducted this study to confirm its reliability
and validity. _

The JOQOL scores at the time of test and retest showed
a high correlation with the mean lapse of 24 days, and this

- Without vertebral fracture (n = 135)

With vertebral fracture (n=1757) p value (¢ test)

Mean SD Mean SD
Age (years) 66.7 74 71.8 84 0.000
Height (cm) 151.0 56 149.3 53 0.065
Body weight (kg) 49.0 6.5 49.0 8.0 0993
BMI (kg/m?) 21.6 29 22 , 32

0.256

BMI Body mass index
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Table 3 Mean scores of Japanese Osteoporosis Quality of Life Table 4 The test—retest reliability of JOQOL items
Questionnaire (JOQOL) and SF-36 Ttom Kendall's © »
Mean SD
Q1 0.724 **
JOQOL 71.9 126 @2 0.691 *
SF-36 physical function 76.6 23.1 Q3 0.712 o
SF-36 role physical 65.5 325 0.818 ok
SF-36 body pain 65.7 ' 24.8 Qs 0.749 ) e
SF-36 general health 54.2 213 6 0.799 *
SF-36 vitality 56.3 23 @7 0.653 ' %
SF-36 social functioning 80.8 24.1 Q8 ' 0.787 *ok
SF-36 role emotion 69.6 s 7T @9 0.790 *
SF-36 mental health 68.4 214 Q10 0.749 *%
Qil 0.850 *x
Q12 0.800 =
100 J Q3 0.851 o
Q4 0.790 *k
D Q15 0.788 *
80 oo@? Qi6 0.861 **
ng Q17 ‘ 0.798 o+
T &o Qs 0.725 **
S o
o 60 - o 9 $ Q19 0.940 *%
g ¢ Q20 0.947 -
b .8 ° Q1 0.933 s
§ 40 H \ o Q22 0.674 ok
- ° Q23 0.828 *ok
024 0.751 o
20 A ° Q25 - 0.670 **
Q26 0.758 **
Q7 0.724 *
01 Q28 0.805 *x
0 20 40 60 80 100 Q29 0.666 .
JOQOL score 1st Q30 0.681 **
Q31 0.855 %
Fig. 1 Correlation between test and retest score of Japanese Oste- Q32 0631 o
oporosis Quality of Life Questionnaire (JOQOL). Pearson’s correla- o
tion coefficient: r = 0.973, p < 0.001 Q33 0654 *
B Q34 0.616 *x
finding indicated their high test-retest reliability. The 35 0.730 *x
Cronbach’s alpha coefficient of JOQOL was 0.918, which Q36 0.632 Hox
showed high internal consistency. Thus, these results Q37 0.599 -~
proved the high reliability of JOQOL. Q38 ' 0675 **

Each of the 38 items that constitute JOQOL showed
approximately 0.6 or higher rank correlation coefficients
with time lapse, indicating sufficient test-retest reliability
of each item of JOQOL. This result suggests test-retest
reliability of any measurements that consist of JOQOL
items such as a subscale of JOQOL.

The previous studies reported that disease-specific
HRQOL for the osteoporosis patient were worsened when
there was a vertebral fracture, and there were a large
number of vertebral fractures. In the present study, patients
without a vertebral fracture comprised 70% of all the

* p < 0.05, **p < 0.01

subjects. Thus, we divided the subjects into two groups
according to the presence of vertebral fracture and com-
pared their JOQOL scores. Then, a significant difference
between the two groups was recognized, and the JOQOL
score showed a negative correlation with age. These find-
ings were consistent with the results of preceding studies
[6, 29-31].
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Table 5 Comparison of JOQOL and SF-36 scores between patients with or without fractures

With vertebral fracture

Without vertebral fracture p value (7 test)

Mean SD Mean ‘ sD

JoQoL 66.7 15.6 74.2 103 0.01

SF-36 domains

Physical function 66.1 29.0 81.2 183 0.00

Role physical 573 35.6 69.2 304 0.04

Body pain 61.3 273 67.6 235 0.15

General health 49.7 22.0 56.2 20.8 0.09

Vitality 53.2 225 51.7 222 0.26

Social functioning 79.0 250 81.7 ' 23.8 053

Role emotional 65.1 34.7 71.6 k 31.7 027
* Mental health 69.3 16.8 68.0 23.2 0.69

Table 6 Pearson’s correlation coefficients between JOQOL and
SF-36

JOQOL p

SF-36 domain

Physical function 0.839 *%
Role physical 0.463 **
Body pain 0.665 *x
General health 0.562 **
Vitality 0521 **
Social functioning 0464 *x
Role emotional 0.350 *x
Mental health 0483 ok
**p <001

To confirm the concurrent validity of the JOQOL, it is
required to examine the relationship between JOQOL and
the other HRQOL. We examined correlation with well-
established general HRQOL; it has been a widely used
method in this kind of study [6, 13, 29]. In previous studies,
EQ-5D, a widely used general HRQOL measurement,
showed significant correlation with JOQOL [22, 31]. In this
* study, SF-36, which is one of the most widely used general
HRQOL, was selected. In the subjects, the scores in each
domain of eight domains of SF-36 indicated significant
correlation with JOQOL. Thus, these results proved the
concurrent validity of the JOQOL.

In this study, we were not able to prove the disease
specificity of JOQOL sufficiently because the subjects
consisted of osteoporosis patients only and because of the
omission of a control group and patients with physical
impairment or other diseases. This limitation should be a
future subject to be resolved.

In conclusion, the reliability and the validity of JOQOL
were confirmed in this study. Therefore, JOQOL should be
expected to be utilized further as a disease-specific
HRQOL measurement for osteoporosis patients in Japan.

@_ Springer
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R L, B EES 2, FECH ICERKE
HEREZTV, ¥RESRB L UOTHBELIE7 ~
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BABR F R 3L 5 (73.0£43.05 ~ 87.2+ 38.74 %), p
=0.003), 10mEEEM AT (84+1.75~ 7.5+1.77
,<0.001), B L (5.2+£5.78 ~ 8.0+6.72

Osteoporosts Japan vol. 18 no. 2 2010

—166—



¥ 11 B X BHRE S —BEE Highlight 57

£2 HMBMEOER - QOL- FHOEM(n=42)

EWERT(FI+SD) | Erask(F£SD) | HEEEX

EE

HENE THmE (x 105 2.34 = 0.332 2.35+0.315 NS

HERAFEE(YAM%) 82.2 £ 10.59 86.5 + 10.40 NS

FERTHME (%) 99.4 * 13.56 101.7 £ 11.95 0.013
JOQOL R# (100 S s) 815 + 6.13 82.9 + 5.56 NS
*h ’ _

71 (kg) 27.1 + 6.12 25.5 + 6.45 NS
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10m BEEEYIBIT () 79 £159 - 72+1.00 0.002

AR (cm) 385 £ 7.72 42,5 + 6.69 < 0.001
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Prevention for the Locomotive Syndrome in Elderly Persons with
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Naoto Endo

@Key words
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F1 ERECHIBZIEHUIY

Bil-ah, IE - KGR
R, FRAMRERIET
Fi % R

MR ARE

KEEE, RRETRE
B, B, HasmE

BEVWAU L) IR, BEROEEER, SFHRERE
4 (GERD : gastroesophageal reflux disease) 7% & % £
9. ZOL) ICHFHHEEETITIBIRROATE C,
BRABRIIBVTL AEMLEEL &L, BHR
BERNOALERO BN ZEEY b & /23179
(£1).

KEEERBEN

HARBIT 2 KRBRBHMEFBIIEBLZ 167
frefEE s hTns. RBREEBEHIHITREIC
EXEL, BF, BERPLBE - KT TERL
%%. bUPEOERLIERIIEATED, &I
BRALEDWDW L RIS OWMIE L. K
REERFTEIEREICS (, L BRMRE, £
L LHICEHT L. RBREEREITERI, 4%
L —RBOEMFFA IS,

SamTFE

AEMFROAMTKREHEBEHEIARTHY, F
R IETIUBDHIITEL RBEHESRTNS,

BHMEERITEFAICBVWTHERBHETEZZ SR
B EHHITIIRREF I EERN & AEEICRRET
HoHLEFEINTNS,

BHBEIRERSEGEMAET S

BHBETRELIREINS, FNICLY, B
B, HELECOERNYHEEFEEEADL) 2T X
¥, £iFEDE (QOL : quality oflife) RT3 5. ffE
EH, T2bbERGEME), B 0l kn
REE, OB & DICHN LA - B 2 HES
BERTHL. ZOXHICBEABERIUIET 4T

16

Yy FU—L T, Ua®)0FELEEN1LDOT
%Z,lwi)_

BEREAE & FRIDBRY

BHBIEDOFB LGRS A F T4 7, 2006 T
MENTVEY, BHBREDEREL FHOEHIE,
B EFHL, BIWARBRELER L, QOL O## -
mMEEEBZ ETHBHSY(F2).

B EREF & % OFFH

FRAX [fracture risk assessment tool] (WHO) i%, ‘&
HREREDOEH ) A7 OFHIcETE, BALAN
VIZBIT 5 10 EHOBINEREHET 5. FRAX T
Fbh T2 EHEREFILEH, %D, KBESE
B % B (B & E A % W Tid BMI (body mass
index) ], BEFEYT, MBOKBELNHERE, B
1B, 8KilH, A7a4 FEH, B&EY v~F, hE%E
FHBE"THD. COERILEEMBEREE LTH
WHERTWVSD,

BHBEDO TR LGERAT A P74, 2006 FhiIC
B THERBABEECHC O TV 2 BHERET
FEERE, ST, £, “8E07 V-
B, REORE, KBREEPEWORERE" TH
53 (%2).

Z DO EHERATF - 25(0H)D & £6~11)

FriEEAEETICBT 2 EITEEREZRECIE, X
BB FE SRS B oo Mk 25 (OH) D I3 B dE Ic
BLTHEEICEL, intacct PTH ZAZILE o 7.
L7zt CUirh 25(OH)DEME”, “PTH &E" iz K
BEBEHETOIVAIEFTHA.

MEucOCiI¥4 I KBHREORETH 3,
ucOC BfEIZ¥ ¥ I VKAEZEKL, “ucOC &8
(€7 IV KARR) KB EEREFHIRA 2 TH S
(WHO technical report 921).

ZFOMDOEREAF L LT, “FEVATA VBE”
ERBEE EAMEBERRER L EHE L TW5 2 L8
HEINTW5.

RHE, RABEETOERERETFLEZLN
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