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Background: The Hospital for Special Surgery Hip Replacement Expectations Survey (HSS-THRES) is
used in many countries to determine patient expectations before surgery. This study aimed to assess the
reliability and validity of the Japanese version of HSS-THRES.
Methods: A total of 134 patients scheduled for total hip arthroplasty (THA) underwent a self-
administered preoperative survey questionnaire. Patient's expectation and quality of life (QOL) were
measured using the Japanese version of HSS-THRES, overall expectations for THA, Oxford hip score
(OHS), and EuroQol-5D (EQ-5D). Some patients completed the Japanese version of HSS-THRES and the
overall expectations for THA after a ten-day interval. Cross-cultural adaptation was validated by an
expert committee comprising health professionals, a methodologist, language experts, and orthopedic
specialists. The internal consistency was evaluated by the Cronbach a coefficient. The test-retest reli-
ability was examined using the intraclass coefficient correlation (ICC) and the Bland and Altman analysis.
To test the construct validity, nine priori hypotheses were tested by correlation analysis between the
Japanese version of HSS-THRES and two QOL scales, and by examining the association with demographic
variables.
Results: A total of 116 patients completed four scales. Patients were predominantly female (75.9%), with
an average age of 62.2 + 11.7. In the cross-cultural adaptation, all patients responded to the questionnaire
without problems. The Japanese version of HSS-THRES showed good internal consistency (Cronbach
a: 0.9). ICC was 0.94 and Bland—Altman analysis indicated no bias. The correlation between Japanese
HSS-THRES and overall expectations for THA was high (r = 0.67). Similarly, the correlation with the OHS
was higher than that with EQ-5D. A total of 77.8% of the hypotheses were confirmed.
Conclusions: The Japanese version of HSS-THRES showed good cultural acceptability, high reliability, and
validity to evaluate preoperative expectations for THA patients.

© 2019 The Japanese Orthopaedic Association. Published by Elsevier B.V. All rights reserved.

1. Introduction

Medical outcomes have focused not only on physician's outcome
and evaluation, but also on patient-reported outcomes, such as
health-related quality of life (HRQOL) and satisfaction [1,2]. When
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there are several treatment options, it is necessary to grasp the
patient's expectation to promote patient decision making [3]. The
relation of expectation to total hip arthroplasty (THA) has been
reported; high preoperative expectations and fulfilled expectations
postoperatively were related to greater improvement in physical
functions, better HRQOL, and higher satisfaction with the surgical
results [4,5]. Thus, patient's expectation is an important consider-
ation in the functional outcome of surgeries [5,6].

Unrealistic high expectations may weaken the doctor—patient
trust and cause patients to be discouraged postoperatively [7],
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whereas unrealistic low expectations can result in less motivation
for treatment and rehabilitation [8]. To avoid such unrealistic
expectations, it is important that the health providers grasp the
patient's expectation preoperatively [4]. In addition, preoperative
education classes have resulted in more equal expectations of both
patient and surgeon [9]. A scale evaluating expectations can be
used to evaluate interventions and to guide discussions between
patients and surgeon.

A systematic review of THA patient's expectations reported that
evaluation methods were different [10,11]. There is a bias in
expectation survey items; the items related to pain and function in
the lower limbs have been measured in most studies, but those
related to activities of daily living, leisure activities, and walking
assistive device were not [11]. However, recently the Hospital for
Special Surgery Hip Replacement Expectations Survey (HSS-THRES)
was developed to determine patient expectations before THA
[4,12]. Its reliability and validity has been assessed in Germany [13],
France [14], Holland [15], and China [16]. As developed by inter-
viewing 180 patients about their expectations and reviewing of
these patient-derived items by a panel of orthopedic surgeons, the
items in the scale varied. The items are related to pain, walking,
essential activities (work/sleeping/sexual activity, and so on), and
psychological well-being. Therefore, developing the Japanese
version of HSS-THRES would be useful for evaluating the preoper-
ative expectations of Japanese THA patients and the intervention of
medical providers.

The purpose of this study was to assess the reliability and
validity of the Japanese version of HSS-THRES.

2. Materials and methods
2.1. The scales

2.1.1. Hospital for Special Surgery Hip Replacement Expectations
Survey (HSS-THRES)

HSS-THRES is a scale developed by Mancuso et al. to determine
patients' expectations before THA [4,12]. It consists of 18 items,
such as pain in the lower limbs, walking, and essential activities of
daily living. Patients were asked how much relief or improvement
they expected for each item as a result of their hip replacement. The
patients rated their expectations using a five-point Likert scale
(4 = complete improvement or back to normal and 0 = this
expectation does not apply to me/lI do not have this expectation).
The total score ranged from 0 to 72 points, which was converted to
100 full points, with high scores representing high expectations.
The original English version of the survey showed good test-retest
reliability and content validity [4,9]. Cronbach's alpha as a measure
of internal consistency was 0.77 [9].

2.1.2. Overall expectation for THA

Patients were tested for the overall expectations for THA using
the following question, “What is your overall expectation of the
surgery?”, the response for which was scored using a visual analog
scale (0 = I do not have any expectations at all and 10 = I have great
expectations) [17]”.

2.1.3. Disease-specific HRQOL scale

The Oxford Hip Score (OHS) comprises 12 items addressing
physical pain and function, with the total score ranging from 12 to
60. Higher scores were associated with poorer HRQOL. Of the 12
items, the score was calculated by dividing it into items related to
pain (6 items) and those related to physical function (6 items) [18].
The Japanese version of the OHS was validated in 2009 [19].

2.14. General HRQOL scale

The EuroQoL-5 Dimension (EQ-5D), a generic instrument used
to assess QOL, comprises five items related to mobility, self-care,
usual activity, pain/discomfort, and anxiety/depression. There are
five possible response levels for each item. EQ-5D utility is a single
weighted utility score calculated using the five items. Perfect health
has a utility score of one, death has a score of zero, and states worse
than death was rated <0. Higher EQ-5D item scores indicated worse
outcomes, whereas higher EQ-5D utility scores indicated better
health outcomes [20].

2.2. Procedure of translation

The developer of the original English version of the HSS-THRES
survey was informed of the objectives of this study and consented
to the Japanese translation of the survey (Carol Mancuso, MD,
Hospital for Special Surgery, New York, USA, personal communi-
cation, 2017). HSS-THRES was translated according to the interna-
tional guidelines described by Beaton et al. [21] (Fig. 1).

The translation methodology had the following five stages: (1)
translation (English to Japanese), (2) synthesis, (3) back translation
(Japanese to English), (4) an expert committee review, and (5)
pre-testing.

First, two persons independently translated the original English
version of the HSS-THRES into Japanese (T1 and T2). Both were
Japanese native speakers. Second, the two translations created in
the first stage were synthesized by a third party (T-12). Thirdly, two
bilingual persons translated the second stage questionnaire back
into English (BT1 and BT2). Fourth, an expert committee was
organized, in which all translators, health professionals, a method-
ologist, language experts, and orthopedic experts participated.
During this meeting, all versions of the questionnaires (T1, T2, T-12,
BT1 and BT2) were combined and a pre-final version of the ques-
tionnaire was developed. Finally, the pre-final version was pre-
sented to a group of 20 patients [12 women and 8 men; age
(standard deviation; SD): 61.7 (8.2) years] to explore the clarity of
the questionnaire. All patients were asked whether they understood
the items and whether they could interpret the questions correctly.
The final Japanese version of the Japanese HSS-THRES was created
from these pre-test results (Appendix 1: Available Online).
The mean completion time was 11 (SD = 2.7) minutes.

2.3. Psychometric scale properties

This study evaluated the psychometric properties of the Japa-
nese version of HSS-THRES according to COnsensus-based Stan-
dards for the selection of health Measurement INstruments
(COSMIN) [22,23], which aims to improve the selection of outcome
measurement instruments both in research and clinical practice by
developing methodology and practical tools for selecting the most
suitable outcome measurement instrument.

2.3.1. Patients

Patients recruited from the Orthopedic Surgery Department of
the single participating institution in Japan were enrolled between
April 2018 and December 2018. Inclusion criteria were as follows:
1) native Japanese speakers aged at least 20 years and 2) those who
could understand and answer the questions. Exclusion criteria were
as follows: 1) patients who scheduled revision and 2) those with
severe co-morbidities, such as stroke. Sample size was determined
according to COSMIN [22,23]. A preoperative questionnaire was
used to obtain information about baseline demographic charac-
teristics (e.g., sex, age, living arrangements).

The patients were informed that data from the case would be
submitted for publication, and gave their consent. This research has
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Japanese.

Stage 1: Translation (English to Japanese) (T1, T2)

Two Japanese native speakers independently translated the original version into

Stage 2: Synthesis (T-12)

The two translations (T1, T2) created in the first stage were synthesized by a third party.

l

Stage 3: Back translation (Japanese to English) (BT1, BT2)

Two bilingual persons translated the T-12 questionnaire back into English.

l

Stage 4: Experts committee review

All versions ofthe questionnaires (T1, T2,T-12, BT1, BT2) were combined and the pre-

final version of the questionnaire was developed.

|

Stage 5: Pre-testing

The final Japanese version of the questionnaire was created from the pre-test results.

Fig. 1. Procedure of translation.

been approved by the IRB of the authors' affiliated institutions
(29—498).

2.3.2. Floor and ceiling effects

Floor and ceiling effects were evaluated to exist when 15% or
more of the subjects achieved the lowest (0) or highest (100) points
for the total score of HSS-THRES [24].

2.3.3. Internal consistency
Cronbach's alpha was calculated, and its value between 0.70 and
0.95 was taken as an indication of sufficient homogeneity [25].

2.3.4. Test-retest reliability

To determine the test-retest reliability, the surveys were con-
ducted again after a ten-day interval. This time interval between
test and retest was chosen because we believe it is long enough to
prevent recall of previous answer, though short enough to prevent
extensive changes in expectations. The intraclass coefficient cor-
relation (ICC) (two-way random effects model, absolute agree-
ment) was used to test the reliability between the first and second
assessment scores and to examine item-by-item agreement [25].
The ICC values were reported with 95% confidence intervals (CI).
When the ICC value was above 0.80, the result was considered to
have good reproducibility [26].

Additionally, to determine the agreement, Bland and Altman
plots were created. In these plots, the mean difference (d) between
the first and second assessments with corresponding 95% CI and
95% limits of agreement (LOA) were presented (d + ty-1 x SDq) [27].

Moreover, Bland and Altman analyses were performed to deter-
mine whether any bias occurred.

2.3.5. Construct validity

Construct validity reflects the extent to which a particular
measure consistently relates to other measures with theoretically
derived hypotheses for the constructs that are being measured. To
evaluate the construct validity of the HSS-THRES, we tested nine
priori hypotheses, which are about the expected magnitude and
direction of relationship with the overall expectation for THA, OHS,
and EQ-5D, and the relationship reported in previous research
between HSS-THRES and demographic variables. When 75% or
more of the hypotheses were confirmed, the construct validity was
defined as good [22,25]. The correlation coefficient criterion of
judgment was as follows: r = 0—0.30, low; r = 0.31-0.60, moder-
ate; r = 0.61-1.0, high [28].

2.4. Statistical analysis

All statistical analyses were conducted using SPSS version
24.0 (IBM, Chicago) for Windows. Baseline characteristics and
questionnaire scores were expressed as mean and SD. For inter-
nal consistency, Cronbach o was used. To determine reliability,
ICC and Bland—Altman analysis were performed. In the verifi-
cation of construct validity, Pearson's correlation coefficient was
used, and Mann—Whitney U test was used for comparison
between the two groups. P values < 0.05 were considered sta-
tistically significant.
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3. Results
3.1. Patients

Of the 134 patients on the waiting list for THA, 116 patients
(86.6%) returned the Japanese HSS-THRES and other questionnaires
at baseline. All patients were asked to fill out the second assessment
of the Japanese HSS-THRES, and only 109 patients (81.3%) returned
the questionnaire. The patients' characteristics and outcome scores
on the first and second assessments of the Japanese HSS-THRES and
other scales are presented in Table 1. The patients were predomi-
nantly female, and the majority of the patients were elderly.
The majority of the patients underwent THA for Osteoarthritis.

3.2. Cross-cultural adaption

Given that there are people who used the futon (Japanese
traditional bedding) on the floor instead of a bed in Japan, an expert
committee discussed about the item “Improve ability to get in or
out of a bed, chair, or car”. This item asked about the patient's
ability to get in or out of a chair and car, apart from a bed, thereby
allowing patients who do not use beds to respond accordingly.
Thus, we decided to use this item as it is. Although some patients
used futon (32.6%), there was no report of difficulty in answering
this item in the pre-test.

3.3. Floor and ceiling effects

The Japanese HSS-THRES score of all patients (N = 116) ranged
from O to 100 points. One patient (0.9%) had the lowest score and 13
patients (11.2%) were reported to have the highest score, implying
that the Japanese HSS-THRES has no floor or ceiling effects.
3.4. Internal consistency

The Cronbach's alpha coefficient as a measure of internal con-

sistency was 0.90 for the Japanese HSS-THRES, showing a good
internal consistency.

Table 1

3.5. Test-retest reliability

The period of the test-retest reliability was 12.3 + 2.7 days (range:
7—17 days). The mean score of the second assessment (80.8 + 18.0)
was similar to that of the first test (80.6 + 18.4). The ICC of the Jap-
anese HSS-THRES score between the first and second assessments
was 0.94 (95% C10.91—-0.96). The ICCs of the individual items ranged
from 0.81 (items 1, 7, and 10) to 0.96 (item 12) (Table 2).

To evaluate agreement, the Bland and Altman plot shows that
the zero lies within the 95% CI of the mean difference (d) between
the first and second assessments of the Japanese HSS-THRES,
indicating no trend/bias (Fig. 2). The 95% LOA is —0.1 + 17.7.

3.6. Construct validity

Seven of the 9 priori hypotheses for determining the construct
validity were verified (77.8%) (Tables 3—5). The following two
hypotheses were not confirmed. The hypotheses <the item “phys-
ical function” on HSS-THRES and the item “physical function” on
OHS are moderately correlated > showed a low correlation with
r = 0.24 (P < 0.01). The hypothesis <the item Q18 “psychological
well-being” on HSS-THRES and the item “anxiety/depression” on
EQ-5D are moderately correlated > showed a low correlation with
r=0.19 (P = 0.04).

4. Discussion

As a result of this validation study, the Japanese HSS-THRES had
good cultural acceptability, high reliability, and validity for evalu-
ating patient's expectations before THA. The structure of the orig-
inal HSS-THRES was not altered, and all items were maintained.

According to the present study, the test-retest reliability of the
Japanese HSS-THRES is excellent for the measure of the whole score
and each item, with values being higher than the threshold of 0.80
as suggested by Fleiss et al. [26]. Moreover, the Bland and Altman
analyses indicated no bias between the first and second measure-
ments. Compared to those in Dutch and French, these results are
similar [14,15].

Patient characteristics and mean scores on the scales for the first and second assessments.

The first assessment The second assessment

N =116 N =109

Sex

Female (n, %) 88 (75.9) 84 (77.1)
Age (mean, SD; range) 62.2 (11.7; 21-87) 62.8 (11.8; 21-87)

Over 65 years old (n, %) 56 (48.3) 55 (50.5)
Diagnosis

Osteoarthritis (n, %) 98 (84.5) 93 (85.3)

Idiopathic osteonecrosis of femoral head (n, %) 12 (10.3) 11 (10.1)

Rheumatoid arthritis (n, %) 3(2.6) 2(1.8)

Traumatic osteonecrosis of femoral head (n, %) 3(2.6) 3(2.8)
Comorbidity

Hypertension (n, %) 36 (31.0) 35(32.1)

Diabetes mellitus (n, %) 13(11.2) 13 (11.9)

Heart disease (n, %) 12 (10.3) 12 (11.0)
Employed

Yes (n, %) 58 (50.0) 56 (51.4)
HSS-THRES score: 0—100

T1 (mean, SD) 79.9 (18.7) 80.6 (18.4)

T2 (mean, SD) 80.8 (18.0)
Overall expectation for THA: 0—10 (mean, SD) 8.7 (1.5) 8.7 (1.5)
OHS total score: 12—60 (mean, SD) 36.5(9.1) 36.8(9.2)
EQ-5D utility score: 0—1 (mean, SD) 0.53 (0.21) 0.53 (0.21)

Abbreviations: SD, standard deviation; HSS-THRES, The Hospital for Special Surgery Hip Replacement Expectations Survey; T1, score from the first
assessment of the Japanese version of the Hospital for Special Surgery Hip Replacement Expectations Survey; T2: score from the second assessment of the
Japanese version of the Hospital for Special Surgery Hip Replacement Expectations Survey; THA, total hip arthroplasty; OHS, Oxford Hip Score, with higher
scores indicating poorer health; EQ-5D utility scores, EuroQol-5 Dimension, with higher scores indicating better health.
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Table 2

Intraclass correlation coefficients between the first and second assessments of the Japanese HSS-THRES for the total and individual items

separately.

ICC 95% Cl

HSS-THRES total score 0.94 0.91-0.96
Q1. Relief of daytime pain 0.81 0.73-0.87
Q2. Relief of pain that interferes with sleep 0.89 0.84—0.93
Q3. Improve ability to walk 0.85 0.77-0.89
Q4. Improve ability to stand 0.88 0.82—0.92
Q5. Get rid of limp 0.93 0.90—-0.95
Q6. Remove need for a cane or other assistive device 0.86 0.80—0.90
Q7. Improve ability to climb stairs 0.81 0.72-0.87
Q8. Improve ability to get in or out of a bed, chair or car 0.90 0.85-0.93
Q9. Improve ability to perform daily activities around the home 0.86 0.80—0.90
Q10.Improve ability to perform daily activities away from the home 0.81 0.73—-0.87
Q11. Eliminate need for medications 0.96 0.95-0.98
Q12. Be employed for monetary reimbursement 0.96 0.94—-0.97
Q13. Improve sexual activity 0.92 0.88—0.94
Q14. Improve ability to exercise or participate in sports 0.92 0.88—0.94
Q15. Improve ability to participate in social activities or recreation 0.88 0.82—0.92
Q16. Improve ability to put on shoes and socks 0.92 0.89-0.95
Q17. Improve ability to cut toenails 0.94 0.91-0.96
Q18. Improve psychological well- being 0.86 0.79—-0.90

Abbreviations: ICC, intraclass correlation coefficient; CI, confidence interval; HSS-THRES, The Hospital for Special Surgery Hip Replacement

Expectations Survey.

The internal consistency of the Japanese HSS-THRES is good
(Cronbach's alpha: 0.90). The Cronbach's alpha was slightly higher
in the English version of HSS-THRES (Cronbach's alpha: 0.77) and
that of previous research than in our Japanese adaptation [9,14—16].

The construct validity of the Japanese HSS-THRES was good, as
most of the pre-formulated hypotheses were met. However, 2 of
the 9 hypotheses could not be confirmed. The average score of
“physical function” on HSS-THRES was 3.2 + 0.7, and the average
score of Q18 “psychological well-being” on HSS-THRES was
2.0 + 1.1, indicating that the patients had great expectations,
regardless of the exacerbation of OHS's “physical function” or EQ-
5D's “anxiety/depression”. The similar to the finding of the previous

50.0
40.0

30.0

10.0

0.0 ..............................,...........
. eecee

study; the correlation coefficient between HSS-THRES and OHS/SF-
12 MCS showed a weak correlation of 0.2 or less [29].

The strength of this study is the evaluation of the psychometric
properties based on the methodology proposed by COSMIN [22,23].
Given that there is no instrument available to determine patient
expectations that could be considered the gold standard, the
Expectation Western Ontario and McMaster Universities Osteoar-
thritis Index (WOMAC) was chosen to determine concurrent val-
idity of the Dutch, French, and Chinese adaptations. However, the
psychometric properties of Expectation WOMAC remain unknown.
Moreover, the Bland—Altman analysis unfortunately showed a
systematic bias [14—16]. Therefore, we deemed that hypothesis

e - e e e e e e e e e e e e - - = = = = = 95%LOA

Seeeceecetsecetcecoygerccecaee

-10.0 [ J

-20.0

-30.0

g X

T T s s s s s s === = P eg= = 95%LOA

HSS-THRES Score T1 minus Score T2

60 80 100

Mean of HSS-THRES Score T1 and T2

Fig. 2. Bland—Altman plot. T1: score from the first assessment of The Hospital for Special Surgery Hip Replacement Expectations Survey (HSS-THRES); T2: score from the second
assessment of the HSS-THRES; d: mean difference between the first and second assessments of the survey; LOA: limits of agreement.
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Table 3
Predefined hypotheses and the confirmation or rejection of the hypotheses.
N=116

1. There is a moderate-to-high correlation between the Japanese HSS-THRES scores and overall expectation for THA Yes
2. The correlation between the Japanese HSS-THRES and OHS is moderate Yes
3. The correlation between HSS-THRES and disease specific QOL scale (OHS) is higher than that of the general QOL scale (EQ-5D utility scores) Yes
4. The item “pain” on HSS-THRES and the item “pain” on OHS are moderately correlated Yes
5. The item “physical function” on HSS-THRES and the item “physical function” on OHS are moderately correlated No
6. The item Q18 “psychological well-being” on HSS-THRES and the item “anxiety/depression” on EQ-5D are moderately correlated No
7. The patient's disease duration and diagnosis are unrelated to the Japanese HSS-THRES Yes
8. The patient's age is unrelated to the Japanese HSS-THRES Yes
9. The patient's sex is unrelated to the Japanese HSS-THRES Yes

7/9 (77.8%)

Abbreviations: HSS-THRES, The Hospital for Special Surgery Hip Replacement Expectations Survey; OHS, Oxford Hip Score; EQ-5D, EuroQol-5 Dimension.

Table 4
Correlation data for HSS-THRES at the first assessment.

Correlation with
HSS-THRES r (P-value)

Correlation with HSS-THRES
pain items r (P-value)

Correlation with HSS-THRES
physical function items

N =116
Correlation with HSS-THRES Q18

r (P-value) psychological well-being item
r (P-value)
Overall expectation for THA 0.67 (<0.01) — - -
OHS 0.37 (<0.01) - - -
OHS pain items — 0.35 (<0.01) — —
OHS physical function items - — 0.24 (<0.01) -
EQ-5D utility scores -0.20 (0.03) - - -
EQ-5D anxiety/depression items — — — 0.19 (0.04)
Disease duration —0.09 (0.32) — — -

Pearson's correlation coefficient.

Abbreviations: HSS-THRES, The Hospital for Special Surgery Hip Replacement Expectations Survey; THA, Total hip arthroplasty; OHS, Oxford Hip Score, with higher scores
indicating poorer health; EQ-5D, Euro-QOL 5 Dimension; EQ-5D utility scores, with higher scores indicating better health; EQ-5D anxiety/depression, items, with higher scores

indicating poorer health.

testing to determine the construct validity was appropriate as a
methodology. Furthermore, in the cross-cultural adaptation of the
Japanese version of HSS-THRES, all patients completed the ques-
tionnaires without any difficulties, indicating that the translated
questionnaires had good cultural acceptability.

There were some limitations in this study that should be
considered. This study was limited to one institution, which may
not be representative of the whole Japanese population. However,
this study was similar to the demographic variables from a previous
study conducted in Japan [30].

Our study findings demonstrated that it is possible to grasp the
Japanese patients' expectation to avoid making unrealistic expec-
tations from them. Health providers recommend early post-
operative treatment and rehabilitation according to patient's
individual expectations by using the Japanese version of HSS-

Table 5
Significant difference in HSS-THRES scores at the first assessments.
HSS-THRES score N=116
P-value
Diagnosis
Osteoarthritis 815+ 155 0.47
Others 719 + 29.6
Age
Younger (=62 years old) 809 + 183 0.57
Older (>62 years old) 79.1 £19.2
Sex
Female 82.0 £ 155 0.23
Male 734 + 258

Mann—Whitney U test.
Abbreviations: HSS-THRES, The Hospital for Special Surgery Hip Replacement Ex-
pectations Survey.

THRES. Furthermore, HSS-THRES has Dutch, French, Chinese, and
German versions [13—16]. The Japanese version developed by this
research makes it possible to compare expectations of patients
from different countries and cultures.

5. Conclusions

This study translated the English version of HSS-THRES into
Japanese according to the international guidelines described by
Beaton et al. [21] and evaluated its psychometric properties based
on the methodology proposed by COSMIN [22,23]. The Japanese
version of the HSS-THRES has good internal consistency, reliability,
and construct validity, and no floor and ceiling effects. Therefore,
we recommend its use as a tool for evaluating patients' expecta-
tions before THA.
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