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Table 3 Goodness-of-fit values for the different models tested (N = 160)

%2 (df) IFl RMSEA CFl AIC
Model 1
Two oblique factors (7 + 6 items) 228.76 (64) 0.82 0.10 0.82 308.76
Model 2
Three oblique factors (6 + 3 + 4 items) 209.54 (62) 0.84 0.10 0.84 267.54
Model 3
Three varimax factors (6 + 3 + 5 items) 109.30 (60) 0.91 0.07 0.91 171.31

Model 1 = two-model factor structure suggested from the findings of Osman et al. and Chibnall and Tait [34,35]; model 2 = three-
factor structure suggested by the findings of Van Damme et al. and by D’Eon et al. [27,33]; mode! 3 = three-factor structure
suggested by the findings from the current study (with correlation between the error terms associated with items 4 and 5 (e4, e5)
and items 4 and 12 (e4, e12); AIC = Akaike information criterion; CFl=comparative fit index; IFl=incremental fit index;

RMSEA = root mean square error of approximation.

ranging from 0.73 to 0.91. The ICC (95% confidence
interval) was 0.86 (0.79, 0.94) for Helplessness, 0.91
(0.80, 0.96) for Magnification, 0.73 (0.40, 0.88) for Rumi-
nation, and 0.90 (0.79, 0.95) for the total J-PCS score.
The average test—retest interval for the reliability sample of
30 participants was 12.1 days (range: 7-28 days).

Associations Between the J-PCS Scores and
Criterion Variables

Univariate Analyses

All four of the J-PCS scales showed significant univariate
associations with the four criterion variables assessing
pain intensity, pain interference, anxiety, and depression
(see Table 4). The univariate associations were strongest
for the PCS Helplessness scale predicting three of the
criterion variables (pain intensity, pain interference, and
depression), although the PCS Magnification score evi-
denced the strongest association with anxiety.

Regression Analyses

The results of the regression analyses predicting the crite-
rion variables from the J-PCS total scores and subdomain
scores (controlling for age, gender, and pain duration in
every analyses; controlling for pain intensity in analyses

predicting pain interference, anxiety, and depression; and
controlling for anxiety and depression in analyses predict-
ing pain intensity and pain interference) are presented in
Table 5. As can be seen, and consistent with the univariate
analyses, the J-PCS scales made a significant contribution
to the prediction of pain intensity, pain interference, anxiety,
and depression. The significant effects for the J-PCS pre-
dicting pain intensity and pain interference remained, even
when controling for the demographic variables (age,
gender and pain duration), pain intensity, anxiety, and
depression (additional variance accounted for by the
J-PCS ranged from 3% for predicting pain interference and
8% for predicting pain intensity). Similarly, the significant
effects for the J-PCS scales predicting psychological func-
tioning remained, even when controlling for the demo-
graphic variables (age, gender and pain duration) and pain
intensity (additional variance accounted for by the J-PCS
scales ranged from 11% for predicting depression to 25%
for predicting anxiety). The J-PCS Helplessness scale
made a significant independent contribution to the predic-
tion of three of the criterion variables (pain intensity, pain
interference, and depression). Especially, for pain interfer-
ence, only the Helplessness scale made a significant inde-
pendent contribution, whereas total PCS score did not. The
J-PCS Magnification scale made a significant and unique
contribution to the prediction of anxiety. In every case,
consistent with the univariate analyses, the direction of the

Table 4 Correlation coefficients between the Japanese Pain Catastrophizing Scale scores and pain
severity, pain interference, anxiety, and depression (N = 160)

Japanese Pain Catastrophizing Scale

Rumination Helplessness Magnification Total
BPI pain intensity composite score 0.20** 0.35%** 0.27** 0.35***
BPI pain interference composite score 0.19** 0.47** 0.31** 0.41%*
HADS anxiety 0.30*** 0.42** 0.52*** 0.50***
HADS depression 0.20** 0.39*** 0.24** 0.36***

* P<0.01; ™ P<0.001.

BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale.
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Table 5 Hierarchical regression results predicting pain intensity, pain interference, depression, and
anxiety from catastrophizing (N = 160)

Step and Variables Total R? AR? F-change Beta to Enter t
A. Criterion: Pain intensity (BP! intensity score)
Step 1: Demographic and pain history variables 0.02 0.02 1.10
Age 0.13 1.64
Gender 0.03 0.36
Pain duration -0.10 -1.35
Step 2: Depression and anxiety 0.08 0.06 5.15**
Depression 0.08 0.80
Anxiety 0.02 0.20
Step 3: PCS subdomains scores 0.17 0.08 4.91*
J-PCS Rumination -0.05 -0.55
J-PCS Helplessness 0.29 2.90™
J-PCS Magnification 0.10 1.02
Step 3’: PCS total scores 0.15 0.06 11.01* 0.29 3.32**
B. Criterion: Pain interference (BP! interference score)
Step 1: Demographic and pain history variables 0.02 0.02 1.24
Age 0.17 2.05"
Gender -0.01 -0.21
Pain duration . -0.03 -0.52
Step 2: Pain intensity 0.34 0.31 72.70"*
BPI intensity score 0.42 6.93**
Step 3: Depression and anxiety 0.53 0.19 30.82***
Depression 0.32 4.71%*
Anxiety 0.12 1.58
Step 4: PCS subdomains scares 0.55 0.03 2.89***
J-PCS Rumination -0.12 -1.80
J-PCS Helplessness 0.21 2.81*
J-PCS Magnification -0.02 -0.23
Step 4”: PCS total scores 0.53 0.00 1.1 0.07 1.05
C. Criterion: Anxiety (HADS anxiety score)
Step 1: Demographic and pain history variables 0.01 0.01 0.27
Age -0.03 -0.49
Gender 0.05 0.69
Pain duration 0.06 0.82
Step 2: Pain intensity 0.06 0.05 8.28"*
BPI intensity score 0.05 0.68
Step 3: PCS subdomains scores 0.31 0.25 18.50***
J-PCS Rumination 0.03 0.35
J-PCS Helplessness 0.17 1.87
J-PCS Magnification 0.41 4,927
Step 3": PCS total scores 0.26 0.21 43.31* 0.49 6.58***
D. Criterion: Depression (HADS depression score)
Step 1: Demographic and pain history variables 0.00 0.00 0.17
Age 0.01 0.06
Gender 0.02 0.32
Pain duration 0.04 0.50
Step 2: Pain intensity 0.50 0.05 7.62*
BPI intensity score 0.08 1.03
Step 3: PCS subdomains scores 0.16 0.11 6.82***
J-PCS Rumination -0.01 -0.16
J-PCS Helplessness 0.35 3.48"*
J-PCS Magnification 0.04 0.44
Step 3" PCS total scores 0.14 0.09 16.01* 0.32 4.00*

* P<0.01; ** P<0.001.

BP! = Brief Pain Inventory; J-PCS = Japanese Pain Catastrophizing Scale; HADS = Hospital Anxiety and Depression Scale.

Note: Each criterion variable was predicted with the PCS subscales and the PCS total score entered into the final step (steps 3 or 3, or steps 4 or
4, respectively). The beta weights listed are from the final equation after all other variables have been entered.
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significant associations were in the hypothesized direction
(i.e., greater catastrophizing associated with greater pain
intensity, pain interference, anxiety, and depression).

Discussion

This investigation is the first to examine the factor struc-
ture of the J-PCS in a clinical sample of Japanese patients
with chronic pain. It is also one of the few studies to
examine the associations between the subdomains of
catastrophizing assessed by the PCS and measures of
pain and functioning, and the first study that we are aware
of to examine the associations between the PCS subdo-
mains and anxiety. The findings have important implica-
tions for studying the importance of catastrophizing,
especially for studying the individual catastrophizing
domains vs global catastrophizing as a psychological vari-
ables contributing to dysfunction in patients with chronic
pain across cultures.

The results of CFA indicated that the best solution for
sample of patients with chronic pain is the three-factor
structure, which is the most common structure reported in
the literature [30,40,41,53]. This supports a conclusion
that catastrophizing—at least as measured by the
PCS—is made up of three subdomains. Moreover, this
solution appears to generalize across cultures, supporting
its generalizability. We found a better fit for the factor
structure with item 1 in the Rumination scale (as opposed
to in the Helplessness scale, as suggested by the original
PCS model). A closer examination of item 1 (“I worry all the
time about whether the pain will end”) suggests that it may
reflect Rumination more than Helplessness, consistent
with our findings. One study with a German translation of
the PCS also indicated differences in which an item (item
12 of the PCS) loaded on factor inconsistent with the
original PCS scoring. The difference in loadings found in
different studies could reflect either (or both) 1) random
variation between samples, regardless of culture or lan-
guage, or 2) cultural differences in how the PCS items are
interpreted. Further studies should examine the reliability
of this finding in other samples of Japanese-speaking
patients, as well as, perhaps, in samples of individuals that
speak other languages for which a PCS translation is
available.

The results from the regression analyses indicated that it
might be more useful to examine and understand the
associations between catastrophizing subdomains and
measures of patient functioning, then to understand the
associations between global catastrophizing and patient
functioning. Specifically, like some previous studies (e.g.,
[11-18]), we found that the Helplessness catastrophizing
domain was most closely associated with most pain-
related criterion variables, independent of anxiety and
depression, although the magnification subdomain was
most strongly associated with anxiety in our sample.
Although each subscale was correlated significantly with
the indices of emotional distress, helplessness catastro-
phizing appears to contribute unique variance to the
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prediction of most pain-related criterion variables, even
when controlling for emotional distress. The extent to
which our findings regarding magnification catastrophizing
and anxiety would replicate in sample of patients from
other cultures or who speak other languages is not clear,
as no prior study has examined the individual PCS'’s asso-
ciations with measure of anxiety.

As a group, the findings regarding the individual scales’
associations and the criterion variables suggest that help-
lessness catastrophizing (e.g., “I feel | can’t go on”) may
be the most important catastrophizing domain that pre-
dicts patient functioning across different languages and
cultures, and that clinicians should perhaps pay closest
attention to reducing this type of catastrophizing cogni-
tion, relative to other catastrophizing cognitions. The find-
ings also raise the intriguing possibility that magnification
cognitions (e.g., “| become afraid that the pain may get
worse”) may be particularly important to anxiety, at least in
Japanese-speaking patients. Although it is not possible to

" draw causal conclusions from correlational data such as

those collected in this study, our findings raise the intrigu-
ing possibility that when patients have a tendency to think
magnifying catastrophic thoughts, treatment focused on
decreasing this magnification could act to decrease their
anxiety. Experimental research testing this hypothesis is
warranted.

The association between catastrophic helplessness and
anxiety might be weak because of the high arousal nature
of anxiety symptoms. Gatastrophic helplessness may elicit
feelings of “hopelessness” and “giving up” rather than
feelings of “helplessness” or “threat,” which might explain
why this type of catastrophizing is more closely related to
depression than anxiety [564]. On the other hand, cata-
strophic magnification has been hypothesized to be most
closely related to primary appraisal processes, where indi-
viduals may focus on and exaggerate the threat value of
painful stimuli [1]. By focusing the patient’s attention on
pain sensations and exaggerating the threat value of pain
symptoms, magnification cognitions may also increase
anxiety-related emotional distress (e.g., feelings of “fear,”
“worry,” “dread,” and “uneasiness”) associated with the
pain experience.

The study has a number of limitations that should be
considered when interpreting the results. This study rep-
resents the first validation of the J-PCS in a clinical
mixed chronic pain sample, and the sample was
selected from a specific clinic (a university-based psy-
chosomatic medicine clinic) whose patients may differ in
important ways from other clinics in Japan that serve
patients with chronic pain. Patients referred to the
Department of Psychosomatic Medicine in Kyushu Uni-
versity Hospital tend to be seen after a great deal of
“doctor shopping” and to be more complex and dis-
fressed, relative to those referred to general hospital
clinics. This could be one reason why the mean catas-
trophizing score for participants in this study (35.04)
was higher than the mean PCS score (27.96) reported
by Sullivan et al. [24] by patients in a multidisciplinary



freatment center specializing in the management of per-
sistent pain disorders. It is possible, therefore, that the
current findings may not generalize to all individuals with
chronic pain in different pain locations and diseases who
speak Japanese or who live in Japan. In addition, there
were more women (70%) than men (30%) in our sample.
Further study is therefore needed in other patient popu-
lations to help determine the reliability of the current find-
ings in these other populations. Furthermore, the
analyses testing the validity of the J-PCS were based on
cross-sectional data, which means that causal conclu-
sions cannot be drawn from the analyses. Thus, it
cannot be determined from this study if the significant
associations found were because: 1) catastrophizing
influences pain interference, anxiety, and depression; 2)
mood and pain interference influence catastrophizing; 3)
there are ongoing bidirectional causal influences among
these variables; 4) these variables are all associated with
some other factor that influences them all at the same
time; or 5) some combination of the above. However, the
findings do support associations between catastrophiz-
ing and measured by the J-PCS and other important
pain-related variables in a Japanese sample of patients
with chronic pain, supporting the need for future
research to examine the potential causal associations
among these variables. In addition, we used only one
measure of each psychological variable studied.
Although these were adequate measures with proven
reliability and validity, the use of additional criterion mea-
sures would have provided additional support for the
study findings. Finally, the internal consistency for the
PCS Magnification subscale (o=0.69) was marginal.
Although this level of reliability is consistent with the reli-
ability of the Magnification scale reported by Sullivan
et al. [1] in their original work and by other researchers
[13,29-32,40-42,53], different findings might occur
when and if. this catastrophizing domain is assessed
more reliably. Moreover, the internal consistency for the
PCS Rumination subscale (o.=0.72) was relatively low.
Although the a for the Rumination was acceptable,
further work to improve the reliability of both the Magni-
fication and Rumination subscales may also improve
their predictive validity. Finally, the first and second
administration of the PCS in the test-retest assessment
occurred in different settings (in the clinic and at home,
respectively). This difference could potentially lead to an
underestimation of the stability coefficients. However,
despite the difference in settings, the J-PCS scores still
demonstrated adequate o excellent test-retest reliability
in our sample.

Despite the study’s limitations, the findings provide evi-
dence for the greater explanatory power of the PCS sub-
domains, relative to the PCS total score, to predict to
pain-related functioning. The results also provide addi-
tional support for the three-factor structure, reliability, and
validity of the J-PCS. Because almost all of the research
studying pain-related catastrophizing to date has been
conducted in Western culture countries, the findings are
also important because they support the psychometric
properties of a measure of catastrophizing that can be
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used to determine the generalizability of findings from
individuals from Western cultures to individuals from
Japan. At this point, very little is known about the structure
and correlates of the PCS items as a function of race or
culture; yet, such knowledge is increasingly recognized as
important [55]. Our results support the use of the J-PCS
for studying catastrophizing subdomains and their corre-
lates among individuals with chronic pain who live in
Japan, an East Asian country whose ethnic group, men-
tality, and social circumstance differ in many ways from
Western countries.
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Abstract

Objectives. The present study aimed to develop a
Japanese version of the Shori-Form McGill Pain
Questionnaire (SF-MPQ-J) that focuses on cross-
culturally equivalence to the original English
version and to test its reliability and validity.

Design. Cross-sectional design.

Method. In study 1, SF-MPQ was translated and
adapted into Japanese. It included construction of
response scales equivalent to the original using a
variation of the Thurstone method of equal-
appearing intervals. A total of 147 undergraduate
students and 44 pain patients participated in the
development of the Japanese response scales. To
measure the equivalence of pain descriptors, 62
pain patients in four diagnostic groups were asked
to choose pain descriptors that described their pain.
In study 2, chronic pain patients (N = 126) completed
the SF-MPQ-J, the Long-Form McGill Pain Question-
naire Japanese version (LF-MPQ-J), and the 11-point
numerical rating scale of pain intensity. Correlation
analysis examined the construct validity of the
SF-MPQ-J.

Results. The results from study 1 were used to
develop SF-MPQ-J, which is linguistically equivalent
to the original questionnaire. Response scales from
SF-MPQ-J represented the original scale values. All
pain descriptors, except one, were used by >33% in
at least one of the four diagnostic groups. Study 2
exhibited adequate internal consistency and test-
retest reliability, with the construct validity of
SF-MPQ-J comparable to the original.

Conclusion. These findings suggested that
SF-MPQ-J is reliable, valid, and cross-culturally
equivalent to the original questionnaire. Research-
ers might consider using this scale in multicenter,
multi-ethnical trials or cross-cultural studies that
include Japanese-speaking patients.

Key Words. Cross-Cultural Equivalence; Measure-
ment; Chronic Pain; SF-MPQ

Introduction

The standard Long- and Short-Form McGill Pain Ques-
tionnaires (LF-MPQ [1] and SF-MPQ [2]): © R. Melzack,
1987) have been the most widely used instruments
for assessing sensory and affective dimensions of
pain experience. SF-MPQ is the abbreviated version of
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LF-MPQ and has been more frequently used than
LF-MPQ because it is simpler. The main component of
SF-MPQ consists of 15 descriptors (11 sensory and 4
affective) that are rated on a 4-point intensity scale:
O=none, 1=mild, 2=moderate, 3 =severe. SF-MPQ
also includes the 6-point present pain index (PPI) and a
visual analog scale (VAS), which measure overall pain
intensity as a single dimension [2]. Although SF-MPQ has
been translated into different languages (Czech [3], Greek
[4], Iranian [5], Japanese [B], Korean [7], Norwegian [8],
Swedish [9], Thai [10], and Turkish [11]) for cross-cultural
pain studies, only Iranian [5], Korean [7], and Turkish [11]
versions of the translated SF-MPQ have considered
adequate cross-cultural equivalence to the original.

For effective cross-cultural comparison, the original and
translated questionnaires should be cross-culturally
equivalent [12], which becomes critical for large multi-
country trials or cross-cultural studies because of the
need for combining and analyzing data derived from mul-
tiple language versions of same questionnaire [13].
Equivalence should include the following two dimensions:
1) linguistic equivalence, i.e., equivalence of question
wording and meaning in the formulation of items,
response choices, and all aspects of the instrument [12];
and 2) measurement equivalence, i.e., the psychometric
properties of different language versions of the same
instrument are similar [14].

A previous study [15] showed that even if questions are
literally translated, it is important to consider whether the
concepts are meaningful and similarly interpreted across
cultures. The translated version should retain item-level
characteristics, such as intervals of response choices in
the response scales, as well as score-level characteristics
of means, reliability, construct validity, and responsiveness
[16]. The measurement equivalence also contains a scalar
equivalence, i.e., numerical value on a scale that refers to
the same degree, intensity, or magnitude of the construct,
regardiess of the population in which the respondent is a
member [17]. Moreover, international translation guide-
lines have been proposed for achieving cross-cultural
equivalence [12,16,18-22].

However, more attention should be placed on issues
related to cross-cultural equivalence and translation of the
SF-MPQ. Most translations of SF-MPQ [3,4,6,8-10] have
not been based on the translation guidelines. Although
Iranian [5], Korean [7], and Turkish [11] versions have been
developed according to these guidelines, they do not
emphasize testing of measurement equivalence. The lack
of cross-cultural equivalence might inhibit international
comparisons between samples. Due to the difference in
SF-MPQ scores among culturally different samples, the
differences among scores might not reflect “real” differ-
ences, or they could reflect an artifact because of lack of
cross-cultural equivalence in the questionnaire as a result
of poor translation.

The aims of this study were as follows: 1) to develop a
Japanese version of SF-MPQ (SF-MPQ-J) that is cross-
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culturally equivalent to the original English version (study 1)
and 2) to determine the reliability, validity, and measure-
ment equivalence of the SF-MPQ-J (study 2). In study 2,
we hypothesized that 1) the SF-MPQ-J would demon-
strate adequate internal consistency and test-retest reli-
ability comparable to the original version; and 2) the
SF-MPQ-J would exhibit adequate construct validity com-
parable to the original version in relation to LF-MPQ-J.
Study 1 introduced the following items for the develop-
ment of a cross-culturally equivalent questionnaire: 1)
adoption of nearly identical scale construction methods to
the original SF-MPQ main components and PPl develop-
ment studies [2,23]; and 2) adherence to international
translation guidelines. Therefore, study 1 included five dif-
ferent steps that integrated the scale construction
methods of the original SF-MPQ and translations that
follow the International Quality of Life Assessment (IQOLA)
[19] and the American Association of Orthopaedic Sur-
geons (AAOS) [16] guidelines. The study design is shown
in Figure 1.

Methods
Study 1

This study was approved by the Kyushu University Hos-
pital Institutional Review Board and was performed at
Kyushu University Hospital. All participants provided
written informed consent prior to starting the study.

Step 1

The aim of step 1 was to create Japanese response
scales (PPl and intensity scale) with scalar equivalence
to the response choice intervals of the original English
version. To accomplish this, the Japanese response
choices must meet the following requirements: 1) scale
values similar to the original and 2) similar scale values
across different diagnostic subgroups (i.e., students and
acute and chronic pain patients). This is because the
target populations of the original SF-MPQ are different
diagnostic subgroups (i.e., healthy subjects such as stu-
dents and acute and chronic pain patients) [2]. The Japa-
nese SF-MPQ should also have response choices that
suit all of the subgroups. However, there is evidence that
different diagnostic subgroups may differently rate the
intensity of pain words [24]. Therefore, the original PPl was
constructed by selecting response choices with common
scale values between the subgroups (i.e., 140 introduc-
tory psychology students and 20 patients) [23]. Similarly,
in the construction of Japanese response scales, it is
necessary 1o recruit different diagnostic subgroups.
Therefore, we recruited students and acute and chronic
patients in step 1.

Participants. The samples used in step 1 were a nonclini-
cal sample of 147 undergraduate students enrolled in
Introductory Psychology and a clinical sample of 36 pain
patients. Student (99 males and 48 females) volunteers
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Original SF-MPQ

\ 4 \ 4

Step 1: Forward-translations of PPI
and intensity scale replicating
intervals of original SF-MPQ

Step 2: Forward-
translations of pain
descriptors and VAS

Step 3: Rating of translation quality
(clarity and linguistic equivalence)

Figure 1 Flowchart showing the
sequence of steps in study 1.

!

Step 4: Rating of linguistic equivalence of
back-translations with original SF-MPQ

‘

PPl =present pain intensity;
SF-MPQ = Short-Form  McGill

Step 5: Pretesting and retranslation

Pain Questionnaire; SF-MPQ-
J =Short-Form  McGill  Pain
Questionnaire Japanese version;
VAS = visual analog scale.

participated in this study. The mean age was 18.9 years
(standard deviation [SD] = 2.6). The clinical sample con-
sisted of two subsamples: 1) 11 acute pain patients
recruited from the dental clinic and 2) 25 chronic nonma-
lignant pain patients recruited from the Department of
Psychosomatic Medicine and Pain Clinic at Kyushu Uni-
versity Hospital. Eligibility inclusion criteria for the clinical
samples were as follows: 1) age 20 years and over; 2)
symptoms of acute pain or chronic pain for at least
3 months; and 3) able to speak and read Japanese.
Exclusion criteria were major cognitive or psychiatric dis-
orders (e.g., dementia and severe depression), which
could interfere with the ability to complete the self-
reported questionnaire. The referring physicians deter-
mined if the participant met the inclusion/exclusion criteria
without screening measures. None were excluded.

The average age of acute pain patients (three males and
eight females) was 50.6 years (SD = 18.2). All acute pain
patients presented with orofacial pain due to dental caries
(27%), pressure on the oral mucosa by removable den-
fures (27%), pulpitis (18%), acute flare-up of periodontitis
(18%), or aphthous stomatitis (9%). The average age of
the chronic pain patients (8 males and 17 females) was
46.0 years (SD =17.8). Average duration of pain since

I

SF-MPQ-J

time of onset was 92.8 months (SD = 88.0; range = 3—
288). Primary pain locations included the head, face, and
mouth (28%); upper shoulder and upper limbs (16%);
lower back (12%); abdominal region (8%); lower limbs
(4%), cervical region (4%); thoracic region (4%); and pain
location unknown (24%), all based on standard chronic
pain classifications [25].

Procedures. With permission from Dr. Ronald Melzack
(the author of the original SF-MPQ) the SF-MPQ was
translated into Japanese (SF-MPQ-J). Two professional
translators (translators 1 and 2) were responsible for
forward-translating response choices from the response
scales into Japanese. A list of all reasonable translation
options was independently produced and compiled. One
translation was chosen for the bipolar response choices.
Subsequently, participants were asked to rate intermedi-
ate response choices using the Thurstone scaling exercise
[26], which is a variation of the Thurstone method of
equal-appearing intervals [27].

in the case of PPI, no pain or excruciating pain (“itami-
nashi” and “taerarenai”) were used to define either
extreme of the six-level set of PPl response choices.
Translation options for the four middle response choices
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English Japanese
(“mild,” “discomforting,” “distressing,” and "horrible”) were
rated for interval level spacing along a 100 mm VAS. One
end of the VAS represented “no pain,” while the other end
represented “excruciating.” Participants were asked to
rate the intensity of options for middie response choices
on the VAS. In a similar fashion, a forward-translation of
the intensity scale was also created.

Data Analysis. First, intervals among response choices
from the original PPl and intensity scale were estimated.
Because the original PPl was an interval scale [23], it
consisted of equidistant intervals. However, because the
intensity scale was an ordinal scale [2], intervals among
response choices were unknown. Therefore, intervals
among response choices were extrapolated from previous
psychophysical scaling studies [28,29] using pain word
descriptors. The left side of Figure 2 shows the estimated
scale values of response choices in the intensity scale
based on previous studies [28,29].

Second, mean scores for each of the potential Japanese
response choices from the PPl and intensity scales were
estimated from participant ratings. Finally, common
response choices of the students and acute and chronic
pain patients that approximately replicated intervals from
the original PPl and intensity scale were selected. Data
were analyzed using SPSS 16.0J for Macintosh (SPSS,
Tokyo, Japan).

Step 2

Translators 1 and 2 forward-translated the pain descrip-
tors and VAS endpoints into Japanese. Working indepen-
dently, the translators produced two initial Japanese
versions of pain descriptors and VAS, which were com-
pared and compiled to produce a single, reconciled
version.

Step 3

Two bilingual (Japanese and English), native Japanese
speakers assessed the quality of the initial forward-
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pain; 100 = severe pain.

translation. Both were experienced interpreters of scien-
tific meetings. The initial Japanese version was compared
with the original English version, as well as judged (irrel-
evant, questionably relevant, or relevant) for translation
clarity and linguistic equivalence. We reconsidered the
items rated by at least one assessor as irrelevant or ques-
tionably relevant for inclusion.

Step 4

The forward-translation was back-translated into English
by two professional translators (translators 3 and 4) who
had no previous knowledge of SF-MPQ. Dr. Melzack, the
author of SF-MPQ, compared the two back-translations
with the original English version to confirm their linguistic
equivalence.

Step 5

The purpose of step 5 was to perform a field test of the
Japanese pain descriptors. The response rate for each
descriptor was examined to detect and modify low
response rate descriptors because the low response
rate descriptors were estimated to be ambiguous and
unidiomatic.

Participants. A total of 62 pain patients participated in the
study. The patients were recruited from the Department of
Psychosomatic Medicine, Dental Clinic, and Orthopedic
Surgery Clinic at the Kyushu University Hospital. Eligibility
inclusion criteria included the following: 1) aged 20 years
and over; 2) symptoms of toothache, headache (migraine
or tension-type headache), musculoskeletal pain, or pain
due to rheumatoid arthritis; 3) suffering from pain for at
least 3 months in the case of headache, musculoskeletal
pain, or rheumatoid arthritis; and 4) able to speak and read
Japanese. Exclusion criteria included 1) major cognitive or
psychiatric disorders, or 2) more than two pain diagnoses.
The referring physician determined if the participant
met the inclusion/exclusion criteria without screening
measures. None were excluded. The patient sample



included 10 acute pain and 52 nonmalignant, chronic pain
patients. The average age of the acute pain patients (six
males and four females) was 35.4 years (SD = 13.0). The
average duration of pain since the time of onset was
4.3 days (SD = 3.9; range = 2-14). All acute pain patients
suffered from toothache. The average age of the chronic
pain patients (18 males and 34 females) was 47.9 years
(SD = 16.2), and the average pain duration since the time
of onset was 60.2 months (SD = 70.9; range = 3-312). A
total of 12 patients suffered from headache, 29 from mus-
culoskeletal pain, and 11 from pain due to rheumatoid
arthritis.

Procedure. Forward-translation of the pain descriptors
was administered by self-completion by the participants.
The participants were asked to choose pain descriptors
that best described their pain.

Data Analysis. The percentage of participants in each
diagnostic group who chose a particular descriptor
{toothache, headache, musculoskeletal pain, or pain due
to rheumatoid arthritis) was calculated to detect low
response rate descriptors. A low response rate descriptor
was defined as a descriptor used by less than 33% of the
participants from one diagnostic group, in accordance
with previous studies [4,9]. Data were analyzed using
SPSS 16.0J for Macintosh.

Study 2

The aim of study 2 was to examine score-level measure-
ment equivalence, which included testing reliability, and to
determine the construct validity for SF-MPQ-J.

Participants

As a part of the initial evaluation at the Department of
Psychosomatic Medicine of Kyushu University Hospital, a
total of 134 consecutive, nonmalignant, chronic pain
patients were recruited for participation in the study. Eligi-
bility inclusion criteria included the following: 1) aged
20 years and over; 2) symptoms of chronic pain for at
least 3 months; and 3) able to speak and read Japanese.
Exclusion criteria were the same as for step 1 of study 1.
No one was excluded from the study due to the criteria. A
total of eight participants provided incomplete data and
were subsequently excluded from the analysis. There
were no significant differences between the included and
excluded participants in terms of socio-demographic and
pain variables except for educational level. Participants
who provided incomplete data were more likely to
be junior high-school graduates (X®=11.97, df=1,
P < 0.01). In total, 126 chronic pain patients (49 males and
77 females) were included in the final analysis, with a
mean age of 47.8 years (SD = 15.3). Primary pain loca-
tions included head, face, and mouth (28.3%); lower limbs
(17.3%); upper shoulder and upper limbs (21.3%); lower
back (10.2%); cervical region (7.9%); abdominal region
(8.7%); pelvic region (3.1%); thoracic region (0.8%); and
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anal, perineal, and genital region (2.4%), all based on
standard chronic pain classifications [25]. The average
pain duration was 47.5 months (SD = 58.8; range = 3—
312). In addition, 25% of the patients worked full-time and
15.0% received disability compensation. A total of 53%
of the patients were married; 31.8% had some college
education; and 52.4% were high school graduates.

Measures

Patients were asked to complete a face sheet, which
included gender, age, educational level, marital status,
and employment status. The patients also reported the
pain site and date of pain onset. Pain duration was cal-
culated by subtracting the patient-reported pain onset
date from the date of the evaluation.

SF-MPQ-J

The SF-MPQ-J from study 1 consists of three pain scores
(sensory, affective, and total scores), VAS, and PPI.

LF-MPQ-J

The standard LF-MPQ-J [30] was used to test the con-
struct validity of SF-MPQ-J, similar to original validation
studies [2,31]. The LF-MPQ is one of the most widely used
assessment tools for measuring multidimensional aspects
of pain. It consists of 78 pain descriptors that measure
sensory, affective, evaluative, and miscellaneous dimen-
sions of pain. The rank value of descriptors was summed to
obtain a total score, as well as separate scores for sensory,
affective, evaluative, and miscellaneous subscales. The
LF-MPQ-J has been shown to exhibit acceptable reliability
and validity for the assessment of chronic pain [30].

Numerical Rating Scale

The 11-point (0-10) NRS of pain intensity [24] was admin-
istered to test construct validity of the SF-MPQ-J. The
NRS assesses current overall pain intensity (from O = “no
pain” to 10 = “pain as bad as you can imagine”) and has
been shown to be valid [24]. The use of the NRS has also
been recommended by the Initiative on Methods, Mea-
surement, and Pain Assessment in Clinical Trials [32].

Procedure

Patients were approached at their intake interview, on a
consecutive basis, and were included in the study if they
fulfiled the inclusion criteria and did not meet the exclu-
sion criteria. All eligible patients who were approached
agreed fo participate. Administration of SF-MPQ-J and
LF-MPQ-J was performed as previously described [1,2].
For the SF-MPQ-J, patients were told that a set of
descriptors would be read to them, the patients stated
whether or not the words described their present pain
and, if the word did, they rated the intensity of that par-
ticular quality of pain. For the LF-MPQ-J, the descriptor
sets were read to patients who were asked to choose
words that best described their present pain. Administra-
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tion of SF-MPQ-J and LF-MPQ-J was continuously per-
formed in random order. Each participant was also asked
to complete the NRS. For test—retest analysis, patients
were asked to recomplete SF-MPQ-J. Fifteen individuals
completed the SF-MPQ-J twice within a 1-week interval.
Two participants were excluded due to invalid answers,
leaving a final sample of 13 participants for test-retest
analysis. The study was approved by the Kyushu Univer-
sity Hospital Institutional Review Boards, and all partici-
pants provided written informed consent prior to the start
of the study.

Data Analysis and Statistics

The basic descriptive statistics included means, SDs, the
floor and ceiling effect, skewness, and kurtosis of the
SF-MPQ-J. Analyses revealed positively skewed distribu-
tions for sensory, affective, and total SF-MPQ-J scores.
Distributions were improved by variable transformations
(square-root transformation). The transformed scores
were subseguently used in the following analysis, with
exception of the descriptive statistics. Reliability and cor-
relation analyses were then conducted, including internal
consistency, test-retest reliability, and intercorrelations
between subscales and total SF-MPQ-J scores.

Internal consistency of SF-MPQ-J was assessed using
Cronbach’s a. A Cronbach’s « coefficient of 0.70 or
above was considered satisfactory or adequate [33]. Test-
retest reliability was assessed using intraclass correlation
coefficients (ICCs). An ICC value of 0.70 or greater was
considered satisfactory or good [33]. Intercorrelations
between subscales and total scores were examined using
Pearson’s correlation coefficients.

Construct validity of SF-MPQ-J was determined by ana-
lyzing associations with other validated measures of the
same construct [34]. The SF-MPQ-J includes two kinds of
components that evaluate overall pain intensity as a single
dimension (VAS and PPI) and multidimensional pain expe-
rience (main component of SF-MPQ-J). LF-MPQ-J mea-
sures multidimensional pain experience similar to the main
component of SF-MPQ-J. NRS measures pain intensity
similar to VAS and PPI. Therefore, LF-MPQ-J and NRS
were used to determine the construct validity of
SF-MPQ-J. Associations between SF-MPQ-J, LF-MPQ-J,
and NRS were evaluated using Pearson’s correlation
coefficients. A probability level of <0.05 was established
for statistical significance for all analyses. Data were ana-
lyzed using SPSS 16.0J for Macintosh (SPSS).

Results
Study 1
Step 1
According to the VAS participant rating, it was possible to

situate the 26 Japanese PPI response choice options on
an interval scale. The four response choices, with mutual
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equal distances, were selected, and the Japanese PPI
was constructed. It consisted of the following Japanese
words: “itaminashi” (0), “sukoshi” (1), “kininaru” (2), “yak-
kaina” (3), “hidoi” (4), and “taerarenai” (5). Similarly, the
Japanese intensity scale was constructed. It consisted of
the following Japanese words: “nashi” (0), “keido” (1),
“chuteido” (2), and “judo” (8). The right side of Figure 2
shows the scale values of response choices from the
Japanese intensity scale.

Steps 2-5

The fifteen pain descriptors and endpoints of VAS were
forward-translated into Japanese in Step 2. Then, the
forward-translations judged as irrelevant by the assessors
were modified in step 3. In step 4, the author of the
SF-MPQ approved the linguistic equivalence between the
back-translations and the original version. There were no
items with linguistic discrepancy between them.

In step 5, “hot-burning” and “gnawing” were low response
rate descriptors. Because “hot-burning” was used by
30% of toothache patients and 28% of musculoskeletal
pain patients, it was not determined to be problematic.
However, “gnawing” was expected to be used by 33% or
more patients, particularly those with rheumatoid arthritis
[35]; however, it was not used by any of the patients.
Therefore, the translation of “gnawing” was revised and
pilot-tested on the same group of patients. The revised
translation of “gnawing” was used by 55% of the rheuma-
toid arthritis patients. The revision was back-translated
into English and reviewed and approved by the SF-MPQ
author.

Study 2

Descriptive Data, Reliability, and Subscale
Intercorrelations of SF-MPQ-J

Table 1 summarizes descriptive statistics and reliability sta-
tistics for each score. The SF-MPQ-J sensory subscale,
total scale, VAS, and PPl resulted in low or no floor or ceiling
effects. A high floor effect was detected only in the affective
subscale. All Cronbach’s a coefficients were satisfactory
and ranged from 0.78 to 0.87. Test-retest reliability coeffi-
cients (ICC 1.1) were also satisfactory and ranged from
0.78 to 0.91. No significant differences were found for any
of the socio-demographic or pain-related variables
between patients who participated in the retest and those
who did not. t-Tests performed on sensory, affective, and
total scores resulted in no significant score shifts during the
retest interval. VAS and PP scores significantly decreased
during the retest interval (VAS; P < 0.05, PPI; P < 0.05).
Intercorrelations for subscales were high (Table 2), and a
significantly high correlation was determined between
sensory and affective subscales (P < 0.001).

Construct Validity of SF-MPQ-J

Table 3 shows patterns of associations that support
SF-MPQ-J construct validity. SF-MPQ-J total and
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Table 1 Descriptive data and reliability coefficients of SF-MPQ-J

Test—Retest
Subscale Mean (SD) Floor Ceiling Skewness Kurtosis Range o ICC (N=13)
Sensory 10.08 (6.87) 1.6% 0.0% 0.914 0.129 0-28 0.80 0.91
Affective 3.47 (3.46) 29.4% 2.4% 0.805 -0.403 0-12 0.78 0.78
Total 13.56 (9.69) 1.6% 0.0% 0.830 -0.164 0-40 0.87 0.91
VAS 58.46 (27.40) 2.4% 5.6% -0.358 -0.720 0-100 0.80
PPI 3.35 (1.09) 1.6% 17.5% -0.320 0.303 0-5 0.85

Test—retest interval = 1 week.

ICC =intraclass correlation coefficient; PPI = present pain index; SF-MPQ-J = Short-Form McGill Pain Questionnaire Japanese

version; VAS = visual analog scale.

Note: “floor” and “ceiling” refer to the lowest and highest possible SF-MPQ-J scores, respectively.

subscale scores significantly correlated with LF-MPQ-J
total and subscale scores, as well as NRS. Total and
subscale scores of SF-MPQ-J main components corre-
lated with the corresponding LF-MPQ-J scores, which
demonstrated convergent validity. For example, the
SF-MPQ-J sensory subscale significantly correlated with
the LF-MPQ-J sensory subscale, and the SF-MPQ-J
affective subscale and total score exhibited similar asso-
ciations with corresponding LF-MPQ-J scores. Evidence
for the discriminant validity of the SF-MPQ-J sensory sub-
scale was provided by a somewhat greater correlation

Table 2 Intercorrelations of SF-MPQ-J scales
Sensory Affective Total VAS

Affective 0.72**

Total 0.97** 0.86**

VAS 0.50* 0.31* 0.48**

PPI 0.59** 0.46** 0.59** 0.72**

** P<0.01.

PPI = present pain index; SF-MPQ-J = Short-Form McGill Pain
Questionnaire Japanese version; VAS = visual analog scale.

Table 3 Correlations between SF-MPQ-J,
LF-MPQ, and NRS

SF-MPQ-J LF-MPQ LF-MPQ  LF-MPQ

Score Sensory Affective  Total NRS
Sensory 0.61* 0.54* 0.67** 0.38**
Affective 0.43** 0.61** 0.57** 0.18*
Total 0.58** 0.59** 0.68** 0.40*
VAS 0.38* 0.34* 0.43* 0.76™
PPl 0.40** 0.48** 0.48** 0.57**

* P<0.05;** P<0.01.

LF-MPQ = Long-Form McGill Pain Questionnaire; NRS =
numeric rating scale; PPl=present pain index; SF-MPQ-
J = Short-Form McGill Pain Questionnaire Japanese version;
VAS = visual analog scale.

between SF-MPQ-J and LF-MPQ-J sensory subscales,
compared with the correlation between SF-MPQ-J
sensory and LF-MPQ-J affective subscales. Similarly, the
SF-MPQ-J affective subscale exhibited a greater correla-
tion with the LF-MPQ-J affective subscale than with the
LF-MPQ-J sensory subscale, providing discriminant valid-
ity for this subscale. VAS and PPl exhibited a greater
correlation with NRS (which reflects overall pain intensity
as single dimension) than with total and subscale scores
of LF-MPQ-J (which reflects multidimensional pain expe-
rience). These results supported the convergent and
discriminant validity of these subscales.

Discussion
Study 1

In study 1, SF-MPQ-J was developed by a rigorous trans-
lation method based on the IQOLA [19] and AAOS [16]
guidelines and was considered to be equivalent to the
original questionnaire. Equivalence included linguistics
and item-level measurement equivalence, such as repli-
cation of the original response scaling values and
response rate. Many guidelines exist for the translation
and cultural adaptation of questionnaires [22]. For study 1,
the IQOLA [19] and AAOS [16] guidelines were adopted
because they contain a full spectrum of methods for
achieving cross-cultural equivalence and replicating origi-
nal response scaling values through a method employing
equal-appearing intervals [26].

The linguistic equivalence of SF-MPQ-J was achieved by
rigorous translation techniques using back-translation
method by four independent professional translators in
steps 1, 2, and 4. Many guidelines [12,18,19,21] have
recommended the production of at least two forward-
translations because a higher quality can be reached
when the translation is performed by at least two inde-
pendent translators [21]. In general, the consensus is that
the qualification of translators is crucial and competent
translators should be used [21].

In step 3, linguistic equivalence was ensured by assess-
ment and adjustment by two bilingual assessors. Several
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guidelines [16,19,21] have recommended the use of
assessors for improving translation quality. In the previous
studies on the translated SF-MPQ, assessors participated
only in the development of the Iranian [5], Korean [7], and
Norwegian [8] SF-MPQ, but were not used for other lan-
guages versions [4,6,10,11].

Measurement equivalence at the item level was achieved
using two methods. First, response scales equivalent to
the original scales were constructed by variation of the
method of equal-appearing intervals in step 1. Response
scaling values exhibited scalar equivalence to the original
values (Figure 2). Results showed that only SF-MPQ-J
had response scales with scalar equivalence to the origi-
nal, compared with other translated versions.

Subsequently, response rates of SF-MPQ-J descriptors
were verified in step 5. Aimost all Japanese descriptors,
with the exception of one, were used by more than 33% of
the participants from one diagnostic group, which was
similar to the original descriptors. These results demon-
strated that the Japanese descriptors resulted in patient
responses similar to the original SF-MPQ, thereby con-
firming measurement equivalence between the pain
descriptors in SF-MPQ-J and the original SF-MPQ. The
descriptor response rates were also analyzed in the
Greek, Norwegian, and Swedish versions [4,8,9], but were
not addressed in the remaining versions [6,7,10,11].

Study 2

Results from study 2 demonstrated that SF-MPQ-J has
reliability and validity comparable to the original version;
thus, the SF-MPQ-J exhibits measurement equivalence to
the original English version.

Study 2 demonstrated descriptive statistics and the valid-
ity and reliability of SF-MPQ-J. Total scores exhibited posi-
tive skewness and negative kurtosis (Table 1), which is
consistent with the original SF-MPQ [36,37]. These results
show equivalence between the Japanese and original dis-
tributions of the SF-MPQ-J total score.

Reliability analysis revealed satisfactory reliability with
SF-MPQ-J, which retained the internal consistency and
test-retest reliability of the original. The internal consis-
tency of SF-MPQ-J is supported by an adequate Cron-
bach’s o ranging from 0.78 to 0.87 for the subscales and
total score. These results were comparable to the original
(ranging from 0.70 to 0.90) [36-41], as well as another
Japanese version (o of total score = 0.84) [6] and other
translated versions (ranging from 0.71 to 0.89) [4,7-11].
The main components of SF-MPQ-J exhibited good test-
retest reliability (ICC=0.78-0.91), although ICC was
somewhat less than the original (ranging from 0.88 to
0.96) [42]. In addition, the scores were comparable to the
Greek, Turkish, and Norwegian versions [8,11,43]. The
reduced reliability of SF-MPQ-J may be the result of
sample differences. Although our participants were mixed
chronic pain patients, participants from the test-retest
reliability study of the original English version were

548

osteoarthritis patients [42]. The Japanese VAS resulted in
good reliability (ICC = 0.80), which is comparable to the
English VAS (ranging from 0.69 to 0.85) [44-46] and other
translated VAS results (ranging from 0.38 to 0.97)
[11,43,44]. The Japanese PPl resulted in better test-retest
reliability than the original ICC = 0.54) [44] but comparable
reliability to the Greek, Turkish, and Spanish PPls
[11,43,44]. The lower reliability of the original PPI might
be the result of sample differences. Although our partici-
pants were chronic pain patients, participants from the
Escalante et al. study [44] included patients with acute
pain, such as traumatic injury.

The original SF-MPQ subscales were highly correlated
with each other (0.32-0.88) [2,39]. Table 2 demonstrates
that SF-MPQ-J retained the high intercorrelations of the
subscales in the original. These results were consistent
with other translated versions [4,5,8].

Results from the construct validity analysis replicated the
correlation patterns between the SF-MPQ and LF-MPQ
scores of the English-speaking samples [2,31], which pro-
vides evidence of convergent, discriminant, and construct
validity (Table 3). In addition, there was a significant corre-
lation between VAS and NRS, providing evidence for the
convergent validity of VAS. Previous studies [47] have
reported a similar correlation between VAS and NRS
in  English-speaking samples, which suggests that
SF-MPQ-J performs in @ manner similar to the original, as
well as measurement equivalence between the Japanese
and original versions. Furthermore, the present results
confirmed the discriminant validity of the subscales. To the
best of our knowledge, no published study of English-
speaking samples has evaluated the discriminant validity
of the SF-MPQ subscales [2,31], with the exception of
SF-MPQ-2 [48]. Additionally, in other translated SF-MPQs,
the convergent and discriminant validity of the subscales
were not confirmed [3,4,6-11].

The results from the present study, however, demonstrate
somewhat weaker associations between the SF-MPQ-J
and their corresponding LF-MPQ-J scores, compared
with previous studies [2,31]. Correlation coefficients
between SF-MPQ and LF-MPQ have been shown to
range from 0.52 to 0.93 in English-speaking samples
[2,31]. However, the corresponding correlations ranged
from 0.43 to 0.68 in the present samples. This dis-
crepancy might be due to translation differences bet-
ween SF-MPQ-J and LF-MPQ-J. Because all of the
pain descriptors in the original SF-MPQ originated
from LF-MPQ, SF-MPQ shares common descriptors with
LF-MPQ. Therefore, SF-MPQ might highly correlate with
LF-MPQ. However, SF-MPQ-J does not share common
Japanese descriptors with LF-MPQ-J. Because the devel-
opment of LF-MPQ-J was not based on translation guide-
lines, the descriptors were directly translated from the
original SF-MPQ, which resulted in two different types of
Japanese translations based on single pain descriptors in
English. For example, “sharp” in SF-MPQ-J was trans-
lated as “surudoi,” whereas the translation for “sharp” in
LF-MPQ-J is “suppatokiruyouna.” Many other descriptor



translations from SF-MPQ-J are different from LF-MPQ-J,
which may have reduced the correlation coefficients
between these questionnaires.

A strength of SF-MPQ-J is its cross-cultural equivalence
to the original version, including scalar equivalence of the
response scales and evidence of adequate validity and
reliability. In particular, of all the translated versions only the
SF-MPQ-J has response scales with scalar equivalence.
Moreover, SF-MPQ-J results demonstrated the conver-
gence and discriminative validity of SF-MPQ subscales, in
contrast to other translated versions.

Limitations

Several limitations of the SF-MPQ-J exist. First, the use of
33% as the acceptable response rate of pain descriptor
used in study 1 is not a gold standard. Second, samples
from study 2 consisted of mixed chronic pain. The original
questionnaire is valid and reliable for acute and cancer
pain samples [2,31]. However, it is possible that
SF-MPQ-J is not as valid, reliable, and cross-culturally
equivalent as the original in those samples. Third, the
treatment response of the patients who were tested with
this instrument was not analyzed. Future examination of
SF-MPQ-J and treatment response is needed to enable
use of this instrument in treatment outcome studies.
Fourth, a confirmatory factor analysis is needed for further
establishment of construct validity. Fifth, differential item
functioning (DIF) [12,49] was not examined for testing
item-level measurement equivalence. Some SF-MPQ
items might function differently in Japanese than in
English. Zinke et al. {41] confirmed a cross-cultural equiva-
lence for SF-MPQ by investigating DIF. However, future
studies focused on DIF will help confirm the cross-cultural
functional equivalence of SF-MPQ-J. Finally, the number
of participants in the test-retest reliability analysis was
small and the findings will need further confirmation with
larger samples.

Conclusions

This study suggests that SF-MPQ-J developed in our study
is reliable, valid, and cross-culturally equivalent to the origi-
nal SF-MPQ questionnaire. Researchers might consider
using this scale in multicenter, multinational trials, which
have recently become increasingly important, or in cross-
cultural studies that include Japanese-speaking patients.
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