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Abstract
Background. With the increasing need for disease-specifi c 
health outcome measurements, the Oxford hip score was 
developed to measure health-related quality of life of total hip 
arthroplasty (THA) patients in the United Kingdom. The 
Oxford hip score comprises 12 items pertaining to pain and 
physical function, which are increasingly used to measure 
health outcomes of patients who have undergone THA. The 
purpose of this study was to establish the validity and respon-
siveness of the Oxford hip score in a prospective study of 
Japanese patients.
Methods. The study was conducted at two hospitals. The eli-
gibility criterion for the study was consenting adult patients 
who underwent primary unilateral THA between April 2005 
and October 2007. Three scales were self-administered at the 
preoperative stage and 6 months after THA. These scales 
were the Oxford hip score, the Short Form-36 (SF-36) version 
2, and three activities requiring deep fl exion of the hip (i.e., 
clipping one’s toenails; use of a Japanese squat toilet; “seiza” 
— sitting on one’s legs on the fl oor, a common posture while 
eating in Japan.
Results. A total of 224 consenting adult patients were 
recruited. Among them, 125 (61.9%) participated in pre- and 
postoperative surveys. Altogether, 108 (22 men, 86 women; 
mean age, 58.4 ± 12.5 years) of the 125 patients answered all 
the items. A signifi cant improvement in the mean scores 
was observed in all scales. Correlation coeffi cients between 
the Oxford hip score and the SF-36 version 2 (physical func-
tioning, role physical, bodily pain) ranged from 0.60 to 0.76 
preoperatively and postoperatively. Effect size was 1.7 for 
pain and 1.3 for physical function. The effect size for seiza was 
small (0.3).
Conclusions. This study demonstrated the validity and res-
ponsiveness of the Oxford hip score in a prospective study. 
However, it does not measure activities requiring deep fl exion 
of the hip joint, and the use of additional items is suggested.

Introduction

Total hip arthroplasty (THA) is a well-established, 
reproducible surgical technique for treating various hip 
disorders and improving quality of life (QOL).1 In 2006, 
the number of THAs performed in Japan exceeded 
35 000. THA is recognized as a good treatment option 
for hip disorders. To evaluate the outcomes of THA, 
self-descriptive QOL scores such as the Short Form-36 
(SF-36),2 the Western Ontario and McMaster universi-
ties (WOMAC) index,3 and the Oxford hip score 
(OHS)4,5 have been used.

The SF-36, a generic QOL scale,6 is the most popular 
scale for evaluating the health outcomes of THA 
patients.7,8 This scale comprises eight subscales, includ-
ing those for evaluating physical functioning, bodily 
pain, and general mental health.

With the increasing need for disease-specifi c health 
outcome measurements, the WOMAC index,9 a health-
related QOL scale for osteoarthritis, became a popular 
tool for evaluating THA patients.10,11 Furthermore, a 
THA-specifi c health outcome scale (i.e., the OHS) was 
developed by Dawson and colleagues in 1996.4,5 The 
OHS comprises 12 items pertaining to pain and daily 
life activities. The reliability and validity of the OHS 
have been confi rmed by large prospective studies.12,13 
The OHS is reported to have a greater effect size than 
the WOMAC index.14 In addition, the OHS is in the 
public domain and can be used free of charge.

The OHS was originally written in English, and one 
of the authors translated the OHS into Japanese after 
obtaining permission from Dawson. The translation was 
validated by back translation. The reliability and valid-
ity of the OHS were established by a cross-sectional 
survey in Japanese THA patients;15 however, the respon-
siveness of the OHS has not yet been established. 
Responsiveness refers to the effi ciency with which a 
scale measures the changes in the condition of a patient 
after an intervention.

Offprint requests to: Y. Uesugi
Received: June 27, 2008 / Accepted: September 29, 2008



36 Y. Uesugi et al.: Oxford hip score

Western studies have shown signifi cant improvements 
in physical functions in THA patients.5,10,16,17 However, 
several surveys conducted in Japan revealed that post-
THA patients reported diffi culty performing activities 
that required deep fl exion of the hip joint, such as “seiza” 
— sitting on one’s legs on the fl oor, a common posture 
while eating in Japan — use of a Japanese toilet, and 
clipping one’s toenails.18–20 This suggests a need for eval-
uating these activities before and after THA that are 
not covered by the OHS.

The aims of this study were as follows: (1) to establish 
the validity and responsiveness of the OHS and (2) to 
evaluate the improvements in the physical functions of 
Japanese THA patients in a prospective study.

Patients and methods

The study was conducted at O university hospital and 
K community hospital, which is affi liated to O univer-
sity. The eligibility criterion for study participation was 
all adult patients who underwent primary unilateral 
THA at the two study sites between April 2005 and 
October 2007. The questionnaires were handed to the 
subjects on the day of admission for THA, which was 2 
days prior to surgery at both hospitals. Subsequently, 6 
months after THA, the questionnaires were mailed to 
the subjects at K community hospital. To increase the 
response rate, the researcher at O university hospital 
directly gave the questionnaire to the subjects at the 
outpatient department and requested that they mail the 
completed questionnaire to the hospital. The following 
information was obtained from medical records: major 
diagnosis, type of procedure, duration of hospital stay, 
and rehabilitation.

Questionnaires

In addition to the OHS and SF-36v2,21 three additional 
items were administered to measure the response to 
activities requiring deep fl exion of the hip. These three 
items were based on a survey of THA patients,18–20 and 
the results were confi rmed by personal interviews of 20 
THA patients, part of which was previously published.22 
These were clipping one’s toenails, use of a Japanese 
squat toilet, and seiza. Seiza, which refers to sitting on 
one’s legs on the fl oor, is a common posture while eating 
in Japan.23 THA patients tend to remodel their houses 
to Western style to accommodate their restricted ROM. 
However, access to Western toilets is limited when they 
go out. Similarly, seiza is required at ceremonial occa-
sions. As reported by the THA patients, the posture 
employed while clipping one’s toenails is one of the 
most diffi cult as podiatry services are not readily avail-
able. The OHS items were based on a fi ve-point Likert 

scale. Each item is ranked from 1 to 5, with a higher 
score representing greater diffi culty.

Ethical considerations

This study was approved by the ethics committee of 
the Osaka University Graduate School of Medicine 
(421-1). The following points were explained to all the 
eligible patients: (1) participation was voluntary; (2) 
nonparticipation did not affect subsequent treatment; 
and (3) participants could withdraw from the study at 
any time. Only those who gave written permission to the 
study were enrolled in the study.

Data analysis

The internal reliability of the OHS, its concurrent 
validity, and internal responsiveness were examined. 
Cronbach’s α was calculated for checking internal reli-
ability. Next, the concurrent validity of the OHS was 
tested by examining the correlation coeffi cients between 
the OHS subcategories and SF-36v2 subscales before 
and after THA. Because the OHS and SF-36 comprises 
ordinal variables, Spearman’s correlation coeffi cients 
were used to determine the correlation coeffi cients 
between the two scales. Internal responsiveness was 
examined based on the changes in the mean OHS scores 
between the pre- and post-THA periods using Wilcox-
on’s test. After THA, most of the items were not expected 
to demonstrate normal distributions. Hence, the effect 
size and fl oor and ceiling effects were calculated to 
examine the changes in the distribution of the scores.

Results

A total of 224 patients were found to be eligible and 
90% of them consented to enroll in the study. Of the 
questionnaires that were returned, the completion rate 
for the OHS was higher than that for the SF-36v2 (96.5% 
and 90.1%, respectively). The response rate of the 
second survey was 61.9% of that of the fi rst survey, 
and the completion rate for both questionnaires were 
comparable (approximately 96%). Table 1 lists the 
characteristics of the subjects. The characteristics of the 
subjects who did not respond to the post-THA survey 
were similar to those of the subjects who did respond. 
In terms of internal consistency, Cronbach’s α was 0.91 
for the pre-THA period and 0.92 at 6 months after 
THA.

A signifi cant improvement in the mean scores was 
observed in the SF-36v2 subscales, the OHS items, and 
the three activities requiring deep fl exion of the hip 
(Table 2). Effect sizes for the SF-36v2 varied from 0.3 
to 1.8. Bodily pain had the highest effect size, and general 



Y. Uesugi et al.: Oxford hip score 37

Table 1. Patient characteristics

University hospital Community hospital Total %

No. of eligible patients 98 126 224
 First survey 94 108 202 90.0
 Second survey 61 64 125 61.9
Effective 54 54 108
Sex
 Males 10 12 22 20.4
 Females 44 42 86 79.6
Mean age (years) 57.0 59.8 58.4 ± 12.5
 Diagnosis
 Osteoarthritis 44 47 91 84.3
 Avascular necrosis 9 0 9 8.3
 Others 1 7 8 7.4

health had the smallest effect size. Similarly, the effect 
sizes of the OHS items varied; items related to pain 
tended to have a greater effect size than those related 
to an instrumental activity of daily living (IADL) (Table 
2). Regarding the three activities that required deep 
fl exion of the hip, the effect size of seiza was much 
smaller than that of the other two activities. The effect 

sizes did not correspond to the increased proportion of 
ceiling or fl oor effects in either scale.

The 12 OHS items were grouped into pain and func-
tion subscales.24,25 Using these two subscales, concurrent 
validity was tested. During the pre-THA period, moder-
ate to strong correlation was observed between the two 
OHS subscales and the three SF-36v2 pain and physical 

Table 2. Improvement in OHS scores, 8 SF-36v2 subscale scores, and items requiring deep fl exion of the hip, sorted in descend-
ing order of effect size

Item Description

Preop 
mean 
score SD

Difference Postop 
mean 
score SD

Difference
Effect 

sizeFloor Ceiling Floor Ceiling

OHS1 Usual pain 3.8 1.0 2.8 22.2 1.7 0.9 48.1 −21.3 2.0
OHS8 Pain while standing 2.7 1.0 10.2 1.9 1.3 0.6 68.5 −1.9 1.4
OHS6 Pain while walking 2.6 1.0 17.6 1.9 1.3 0.7 63.0 −1.0 1.3
OHS9 Limp 3.1 1.4 12.0 22.2 1.4 0.7 61.1 −22.2 1.3
OHS11 Pain interfering with work 2.8 1.1 13.0 4.6 1.3 0.6 61.1 −4.6 1.3
OHS7 Ascending stairs 2.9 1.2 10.2 9.3 1.6 0.9 50.9 −8.4 1.2
OHS10 Sudden pain 2.7 1.3 27.8 9.3 1.2 0.7 60.2 −9.3 1.1
OHS4 Putting on socks 2.7 1.1 15.7 5.6 1.5 0.8 46.3 −5.6 1.0
OHS3 Getting in/out of a car 2.5 1.1 21.3 1.9 1.5 0.8 46.3 −1.0 0.9
OHS12 Pain at night 2.5 1.3 34.3 7.4 1.3 0.6 48.1 −7.4 0.9
OHS2 Washing oneself 2.1 0.9 30.6 0.9 1.3 0.6 44.4 −0.9 0.8
OHS5 While shopping 2.3 1.3 34.3 10.2 1.4 0.9 40.7 −8.3 0.7
OHS total 32.6 9.8 0.0 0.0 16.8 6.6 22.2 0.0 1.6

OHS pain 17.5 5.5 0.0 0.0 8.3 3.4 39.8 0.0 1.7
OHS function 15.1 5.1 0.9 0.0 8.6 3.7 0.0 0.0 1.3

Three items requiring 
deep fl exion of the 
hip

Clipping toenails 3.4 1.3 9.5 23.8 2.0 1.1 29.4 −18.2 1.1
Japanese-style toilet 

(squat on the fl oor)
4.0 1.2 1.9 47.1 3.0 1.4 13.2 −24.5 0.8

Seiza (kneel on the fl oor) 2.6 1.6 36.2 20.0 2.1 1.4 14.7 −7.0 0.3
SF-36v2 (0–100 score)
 BP Bodily pain 39.1 19.4 6.5 0.0 73.1 22.0 −6.5 23.1 −1.8
 PF Physical functioning 39.7 21.7 2.8 0.0 71.9 19.8 −2.8 1.9 −1.5
 RP Role physical 49.4 30.1 10.2 8.3 78.5 25.3 −9.3 30.6 −1.0
 SF Social functioning 57.9 28.7 3.7 16.7 82.4 25.2 −2.8 36.1 −0.9
 RE Role emotional 61.6 31.7 9.3 21.3 84.4 24.5 −9.3 41.7 −0.7
 VT Vitality 53.2 21.7 0.0 0.9 67.8 19.4 0.0 4.7 −0.7
 MH Mental health 64.0 22.2 0.0 3.7 75.0 18.6 0.0 6.5 −0.5
 GH General health 58.3 19.7 0.0 0.0 63.8 19.3 0.9 2.8 −0.3

P < 0.01 indicates signifi cance. All comparisons were signifi cant at P < 0.01 (Wilcoxon’s test)
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scales, and a moderate correlation was observed be-
tween the OHS subscales and the four SF-36v2 sub-
scales (Table 3). The SF-36v2 general health subscale 
was the only subscale that did not correlate with the 
OHS in pre-THA period. However, the association 
between general health and the two OHS subscales 
became signifi cant. Conversely, the correlation coeffi -
cients between the OHS and three SF-36v2 subscales 
(physical functioning, role physical (actual activity 
required by position in society), bodily pain) decreased 
but remained highly signifi cant after THA.

Discussion

This prospective study demonstrated that the OHS had 
good internal reliability for Japanese patients who had 
undergone THA. This indicates that the OHS can serve 
as a valuable tool for evaluating the health outcomes in 
Japanese THA patients. The large, signifi cant decreases 
in the mean scores of the 12 OHS items suggest sub-
stantial improvement in the physical functioning and 
bodily pain after THA. Furthermore, the substantial 
increases in the fl oor effect indicated that most of the 
respondents no longer experienced diffi culty with regard 
to most of the OHS items.

Signifi cant improvements were also observed in the 
activities that require deep fl exion of the hip joint. 
However, 6 months after THA, more than 20% of the 
respondents still reported extreme diffi culty when using 
a Japanese squat toilet. Clipping one’s toenails and 
seiza were also rated as extremely diffi cult tasks. This 
suggests that the post-THA patient may experience dif-
fi culty performing activities that are not covered by the 
OHS. Health care professionals need to inform preop-
erative patients regarding the potential diffi culty when 
performing daily life activities. Furthermore, when eval-
uating the health outcomes in Japanese THA patients, 
items that measure the deep fl exion of the hip joints 
need to be included.

Kneeling and squatting are still commonly practiced 
in Asian countries as well. However, neither WOMAC 
nor the OHS has subconstructs to measure activities 
requiring deep fl exion of the hip, and WOMAC valida-
tion studies in Korea and Singapore suggest the need to 
evaluate these activities.26,27 For future validation of 
the WOMAC and OHS in non-Western countries, each 
culture needs to evaluate non-Western lifestyle activi-
ties that require a greater range of motion than Western 
lifestyle activities.

During the pre-THA period, the correlation coeffi -
cients between the OHS and SF-36v2 PF subscales were 
high; this fulfi lls the concurrent validity criteria.28 Our 
fi ndings were similar to those of previous studies.5 After 
THA, correlation coeffi cients between the OHS and 
SF-36v2 pain and PF-related subscales are reduced, 
which may be a refl ection of a large fl oor effect after 
surgery. In contrast, an association between the OHS 
and general health subscale became signifi cant; this sug-
gested that THA subjects responded in a manner similar 
to the general population to a certain extent after expe-
riencing signifi cant reductions in pain.

Because of its brevity, the OHS is reported to have a 
higher completion rate and higher responsiveness than 
the SF-36.5 The completion rate in our study was com-
parable to that in previous studies. However, the effect 
size of the OHS in our study was lower than that of the 
OHS in Western countries, where the effect size was 
around 2.5 during a post-THA period of 3 months to 1 
year.5,12,29 This discrepancy can be explained by the dif-
ferences in the preoperative scores: European studies 
reported substantially higher mean preoperative scores 
than those of our study.5 This could be interpreted that 
Western patients have to wait longer than Japanese 
patients to have THA. Alternatively, Japanese patients 
may underrate their pain when compared with their 
Western counterparts. A series of personal interviews 
with Japanese THA patients revealed that Japanese 
patients tended to postpone surgery until the pain 
became unbearable.22 This implies that THA patients 

Table 3. Spearman’s correlation coeffi cient between the SF-36v2 and OHS subscales before and after THA

SF-36v2

OHS PF RP BP VT SF RE MH GH

Pre-THA
 Total (0.72)** (0.70)** (0.76)** (0.39)** (0.52)** (0.50)** (0.35)** (0.16)
 Pain (0.58)** (0.60)** (0.76)** (0.39)** (0.47)** (0.46)** (0.31)** (0.14)
 Function (0.75)** (0.70)** (0.66)** (0.33)** (0.50)** (0.46)** (0.35)** (0.16)
Post-THA
 Total (0.66)** (0.64)** (0.60)** (0.47)** (0.51)** (0.64)** (0.54)** (0.43)**
 Pain (0.45)** (0.56)** (0.59)** (0.44)** (0.53)** (0.61)** (0.42)** (0.40)**
 Function (0.69)** (0.62)** (0.48)** (0.40)** (0.45)** (0.59)** (0.49)** (0.35)**

THA, total hip arthroplasty; PF, physical functioning; RP, role physical; BP, bodily pain; VT, vitality; SF, social functioning; RE, role emotional; 
MH, mental health; GH, general health.
** P < 0.01
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underrate their pain when the scale is self-administered. 
In future studies, cross-cultural comparisons of clinical 
presentations and self-rating of pain in THA patients 
are required to explore the differences in THA 
outcomes.

Conclusion

The current study demonstrated the responsiveness of 
the OHS, although additional items that evaluate the 
diffi culty of executing activities that require deep fl exion 
of the hip need to be included. The OHS has the poten-
tial to serve as a responsiveness survey tool for monitor-
ing changes in the health-related QOL of THA patients; 
additionally, it can serve as an indicator for revision in 
Japan. However, it is necessary to exercise caution when 
making cross-country comparisons of patient health 
outcomes with the OHS.
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