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Patient-reported outcome in total hip 
replacement
A COMPARISON OF FIVE INSTRUMENTS OF HEALTH STATUS
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Our aim was to define the minimum set of patient-reported outcome measures which are 

required to assess health status after total hip replacement (THR). In 114 patients, we 

compared the pre-operative characteristics and sensitivity to change of the Oxford hip 

score (OHS), the Western Ontario and McMaster Universities osteoarthritis index 

(WOMAC), the SF-36, the SF-12 (derived from the SF-36), and the Euroqol questionnaire 

(EQ-5D).

At one year after operation, very large effect sizes were found for the disease-specific 

measures, the physical domains of the SF-12, SF-36 and the EQ-5Dindex (1.3 to 3.0). Patients 

in Charnley class A showed more change in the OHS, WOMAC pain and function, the 

physical domains of the SF-36 and the EQ-5Dvas
 (p < 0.05) compared with those in the 

Charnley B and C group. In this group, the effect size for the OHS more than doubled the 

effect sizes of WOMAC pain and physical function. We found high correlations and 

correlations of change between the OHS, the WOMAC, the physical domains of the SF-12 

and the SF-36 and EQ-5Dindex. The SF-36 and EQ-5D scores at one year after operation 

approached those of the general population. Furthermore, we found a binomial distribution 

of the pre-operative EQ-5Dindex score and a pre-operative discrepancy and post-operative 

agreement between the EQ-5Dvas and EQ-5Dindex.

We recommend the use of the OHS and SF-12 in the assessment of THR. The SF-36 may 

be used in circumstances when smaller changes in health status are investigated, for 

example in the follow-up of THR. The EQ-5D is useful in situations in which utility values are 

needed in order to calculate cost-effectiveness or quality-adjusted life years (QALYs), such 

as in the assessment of new techniques in THR.

Total hip replacement (THR) is an effective
treatment which improves function and
relieves pain in the hip secondary to severe
osteoarthritis or other diseases which affect the
joint.1 In an environment of limited resources,
health-status questionnaires are of particular
importance when comparing the cost-to-bene-
fit ratio of medical interventions.2 In the evalu-
ation of THR, the Western Ontario and
McMaster Universities osteoarthritis index
(WOMAC) and the SF-36 health status ques-
tionnaire (SF-36) have been especially recom-
mended as patient-centred questionnaires.3

However, the 12-item Oxford hip score (OHS)
and the Euroqol questionnaire have also been
suggested, the first because of its brevity and
site-specificity and the second because it allows
comparisons to be made with the effect of
other health-care interventions.4,5 The psycho-
metric characteristics of these four question-
naires have been reported extensively in the
literature. Our aim was to define a minimum

set of outcome measures to assess health status
in THR. We therefore compared the baseline
characterics and sensitivity to change of the
OHS, the WOMAC, the SF-36, the SF-12
health status questionnaire (SF-12) which is
derived from the SF-36 and the Euroqol ques-
tionnaire (EQ-5D). We also investigated the
pre- and post-operative distribution of the
Euroqol scores. Finally, the SF-36 and Euroqol
scores were compared with published data on
age and gender-matched norms (personal com-
munication).6,7

Patients and Methods

Between April 1999 and September 2000, 147
patients were recruited from three different
hospitals, one university hospital and two
regional hospitals. They were asked to partici-
pate in the study after their orthopaedic sur-
geon had put them on the waiting list for
primary total hip replacement. Patients were
excluded from the study if they were under the
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age of 18 years, suffering from rheumatoid arthritis, were
unable to fill out the questionnaires or if they had previ-
ously undergone a THR on the contralateral hip. Before
and at three and 12 months after operation four question-
naires were mailed to consenting patients together with a
letter with additional information about the study and an
informed consent form. If necessary, missing questions
were answered by telephone. To allay anxieties about dis-
cussing their care and experiences with surgery, patients
were assured that their surgeons would not receive any
information on patients’ answers to any questions.
Approval was obtained from the Ethical Committees of all
the participating hospitals.
Assessment of quality of life. The health status of the
patients was measured before and at three and 12 months
after operation. We used two disease-specific question-
naires, the OHS and the WOMAC, and two general-health
questionnaires, the SF-36 and the EQ-5D. We calculated
the SF-12 scores from the answers to the SF-36 question-
naire as described by Kosinski.8 In order to assess the
effects of comorbidity on outcomes, the index of co-exist-
ent disease (ICED) was scored using data from the medical
records of the patients.9

Oxford hip score.10 The OHS is a disease-specific measure
consisting of 12 questions which assess pain and function
of the hip in relation to different activities of daily life. Each
question is answered by ticking a position on a five-point
ordinal scale. Responses are then totalled in order to obtain
a score between 12 and 60. A low score indicates less diffi-
culty and a high score greater difficulty. The OHS was
developed specifically to assess the outcomes of hip replace-
ment surgery and has been shown to be consistent, repro-
ducible, valid and sensitive to clinical change.10,11 The
Dutch OHS has shown to be valid and reliable in measuring
outcome in patients who have had THR.12

Western Ontario and McMaster Universities (WOMAC)

osteoarthritis index.13 The WOMAC is a well-known, dis-
ease-specific measure which is widely used for measuring
outcome after THR.3 Using a Likert scale, patients rate
themselves on multiple items which are grouped in three
domains, pain, stiffness and difficulty in function. The max-
imum score is 20 points for pain, 8 for stiffness and 68
points for clinical function. A low score indicates less diffi-
culty and a high score greater difficulty.
SF-36. This is a widely used measure of general-health sta-
tus.14 The 36 items are grouped on eight scales which are
designed to represent fully the WHO definition of health:
physical function, role limitations due to physical prob-
lems, role limitation due to emotional problems, social
function, bodily pain, vitality, mental health and percep-
tions of general health. Aaronson et al6 translated the test
into Dutch and tested its validity and reliability.
Euroqol. This is a standardised generic instrument for
describing and assessing health-related quality of life, and
identifies 243 possible health states.15 Patients describe
their own health state on five dimensions: mobility, self-

care, usual activities, pain/discomfort and anxiety/depres-
sion. One of three levels of severity is chosen for each
dimension, no problems, some/moderate problems or
extreme problems for the dimension in question. A single,
weighted utility score, the EQ-5Dindex, is calculated from
the five dimensions.7 Perfect health and death have utility
scores of one and zero respectively and states worse than
death (< 0) are possible. Patients are also asked to value
their current state of health on a thermometer scale from 0
(‘worst imaginable’) to 100 (‘best imaginable’). We have
rescaled this score, the Q-5Dvas

 to, one and zero for com-
parison with the EQ-5Dindex. The Euroqol therefore gener-
ates two overall values (utilities) for the quality of life (one
from a social perspective, the EQ-5Dindex and the other
from the patient’s perspective, the EQ-5Dvas). It is recom-
mended for use in combination with other more detailed
generic measures such as the SF-36.15

SF-12. The SF-12 health survey, a short form with 12 items,
is a generic measure of health status which was developed
to provide an alternative to the SF-36 for the purpose of
monitoring large samples from general and specific popula-
tions. The SF-12 is attractive because it is short, easy to
administer, has proven reliability and validity, and can be
printed on one page. It has norm-based scores, which
means it has a mean of 50 and an SD of 10 in the general
population.16 We did not use the actual questionnaire in
our study, but we calculated the SF-12 physical (PCS-12)
and mental summary scores (MCS-12) from the responses
to the SF-36 in order to compare the SF-12 scores and
changes in scores with the other questionnaires.8

Analysis of data. Missing values for the WOMAC were
approximated as long as 40% of the items had values, using
the mean values of the remaining items of the subscale.
Missing values for the SF-36 subscales were also approxi-
mated according to the SF-36 guidelines.17 Because the
OHS, the EQ-5D and the SF-12 are short questionnaires
with 12, five and 12 items, respectively, missing values were
not approximated and questionnaires with missing values
were not included in the analysis. We assessed the pre- and
post-operative floor and ceiling effects of all the question-
naires as a measure of the validity of their content. Patients
who achieve the best possible score on a questionnaire
cannot demonstrate improvement on a subsequent applica-
tion of the same questionnaire even if they have improved
clinically.18 This is referred to as the ceiling effect. The floor
effect is the opposite.
Statistical analysis. To assess construct validity, we calcu-
lated Spearman correlation coefficients in order to examine
the relationship between instruments at the pre-operative
measurement. We calculated changes in scores and effect
sizes for all the measures of outcome (one-year post-opera-
tive score minus the pre-operative score). Effect sizes show
the relative magnitude of a change as measured by different
instruments.19 For this study we calculated the effect sizes
as the difference between the pre-operative and one-year
post-operative scores divided by the SD of the pre-operative
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scores. Effect sizes of 0.2, 0.5 and 0.8 were regarded as
indicating small, medium and large degrees of change
respectively.20 The Wilcoxon signed-rank and the Mann-
Whitney U test were used to compare the change in scores
among the different groups of patients. Spearman correla-
tion coefficients were calculated to examine whether
change in one measure corresponded with a change in other
measures. Each patient was matched to his or her expected

population norm for the SF-36 and Euroqol based on a five-
year age interval and gender (personal communication).6,7

Results

Of the 147 patients, 114 had completed questionnaires at
the one-year measurement. Three had died, two had a
revision for infection, one had a femoral fracture, two
had undergone total knee replacement and 12 had under-

Table I. Details of the patients before THR

Number Percentage

Females   71 62.3
Males   43 37.7
Diagnosis

Primary osteoarthritis   95 83.3
Avascular necrosis     9   7.9
Post-traumatic     5   4.4
Dysplasia     3   2.6
Legg-Calvé-Perthes’ disease     2   1.8

Charnley class
A   97 85.1
B   13 11.4
C     4   3.5

Comorbidity (ICED)
None   39 34.2
Mild   53 46.5
Moderate   19 16.7
Severe     3   2.6

Previous surgery
None 100 87.7
Internal fixation     7   6.1
Femoral osteotomy     4   3.5
Femoral osteotomy and shelf procedure     2   1.8
Core decompression of femoral head     1   0.9

Prosthesis
Cemented 103 90.4
Uncemented   11   9.6

Mean age (SD; range) 67.6 years (10.1; 35.9 to 88.8)
Mean waiting time (SD; range) 6 months (3.6; 3 weeks to 18 months)

Table II. Mean scores (SD), effect sizes (%) and floor and ceiling effects for OHS, WOMAC, SF-12, SF-36 subscales, EQ-
5Dvas and EQ-5Dindex before operation and one year after THR. Higher OHS and WOMAC scores indicate poorer results
while higher SF-36 and EQ-5D scores show better results

Mean score 
pre-operatively

Mean score at 
one year

Effect size 
(%)

Floor/ceiling effect 
pre-operatively (%)

Floor/ceiling effect 
post-operatively (%)

OHS 42.5 (7.9) 19.0 (7.7) 3.0   0.0 0    0 13.5
WOMAC

Pain 11.7 (3.5)   3.6 (4.3) 2.3   0.9 0.0    0 36.2
Stiffness   4.9 (1.7)   2.1 (1.7) 1.7   5.6 0.0 1.0 16.2
Function 42.7 (11.4) 15.6 (15.0) 2.4   0.0 0.0    0 7.8

SF-12 PCS 30.5 (8.3) 45.6 (9.6) 1.8   0.0 0.0    0 0.0
SF-12 MCS 41.4 (12.5) 49.7 (12.2) 0.7   0.0 0.0    0 0.0
SF-36

Bodily pain 28.5 (16.5) 72.1 (26.3) 2.6 11.2 0.0 1.9 32.4
Physical function 22.0 (16.9) 60.7 (26.0) 2.3   9.5 0.0 1.0 1.9
Role physical 11.0 (24.0) 55.3 (47.1) 1.9 78.3 2.8 33.7 41.3
Role emotional 51.7 (43.5) 68.7 (43.0) 0.4 37.7 36.8 24.0 60.6
Mental health 73.5 (19.4) 79.4 (19.8) 0.3   0.0 5.7    0 12.4
Vitality 55.1 (21.3) 68.4 (21.0) 0.6   0.0 0    0 4.8
Social function 55.7 (29.7) 79.2 (25.7) 0.8 10.3 12.1 2.9 46.7
General health 63.8 (19.8) 66.7 (20.4) 0.1   0.6 0.9    0 4.8

EQ-5Dvas   0.59 (0.22)   0.75 (0.18) 0.7   0.6 0    0 4.9
EQ-5Dindex   0.35 (0.31)   0.76 (0.27) 1.3   0.0 0    0 39.8
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gone contralateral hip replacement. Those who had
undergone a second operation after their total hip
replacement were excluded from the follow-up analysis
because of the effect of the second operation on the out-
come scores. Thirteen patients did not return their ques-
tionnaires. We used only the results of the 114 patients
with completed questionnaires in the analysis. Details of
the patients are given in Table I. We compared the char-
acteristics of patients who did not return their question-
naires with our analysed group. We found that those who

did not respond at the one-year follow-up were more
likely to have a post-operative complication (chi-squared
test p ≤ 0.05) and had significantly lower scores on the
WOMAC pain score (3.2 vs 7.0, p < 0.05) and the SF
physical functioning score (34.2 vs 57.0, p < 0.05) at
three months after operation.

All the outcome scores showed a significant improve-
ment at one year after operation (p < 0.001) apart from the
SF-36 (p = 0.09; Table II). Very large effect sizes were found
for the disease-specific measures and the physical domains

Table III. Changes in the scores (SD) for the OHS, WOMAC, SF-12, SF-36 subscales, EQ-5Dvas and EQ-5Dindex before and at 12
months after THR Charnley class A (n = 97) and Charnley class B and C patients (n = 17). The change scores and effect sizes were
calculated for all the questionnaires by comparing the pre-operative scores and the scores after one year. Higher OHS and WOMAC
scores indicate poorer results while higher SF-12, SF-36 and EQ-5D scores show better results

Charnley class 

A B and C

Mean change 
between pre-
operative and one 
year scores (SD)

Effect size 
pre-op vs 
one year p value

Mean change pre-
op vs 1 year (SD)

Effect 
size vs 
(SD) 
year p value

p value for the 
difference between 
classes A and B/C

OHS  24.7 (8.7) 3.1 <0.001  17.9 (11.6) 2.4 <0.001 0.026
WOMAC

Pain    8.8 (4.3) 2.6 <0.001    4.8 (3.3) 1.1 <0.001 <0.001
Stiffness    2.9 (1.8) 1.7 <0.001    2.3 (1.5) 1.7 <0.001 0.11 (NS)*
Function   29.7 (13.3) 2.6 <0.001  15.5 (10.0) 1.4 <0.001 <0.001

SF-12 PCS   17.3 (10.6) 2.1 <0.001   8.2 (7.8) 0.9 0.002 0.002
SF-12 MCS     8.8 (11.4) 0.7 <0.001   6.4 (8.8) 0.6 0.015 0.59 (NS)
SF-36

Bodily pain -48.1 (23.5) 2.9 <0.001 -22.5 (18.9) 1.4 0.001 <0.001
Physical function -42.5 (22.6) 2.5 <0.001 -18.8 (18.8) 1.1 0.003 <0.001
Role physical -49.5 (48.7) 1.7 <0.001 -17.2 (32.6) 0.8 0.048 0.012
Role emotional -19.1 (41.6) 0.4 <0.001 -10.4 (51.2) 0.3 0.42 (NS) 0.64 (NS)
Mental health   -5.8 (16.0) 0.3 <0.001 -8.5 (18.0) 0.5 0.08 (NS) 0.68 (NS)
Vitality -15.0 (20.1) 0.6 <0.001 -7.3 (13.3) 0.4 0.024 0.16 (NS)
Social function -26.2 (30.0) 0.8 <0.001 -13.3 (27.2) 0.4 0.1 (NS) 0.12 (NS)
General health -3.8 (19.9) 0.2 0.06 (NS) -0.3 (0.4) 0.0 0.9 (NS) 0.42 (NS)

EQ-5Dvas -0.18 (0.23) 0.7 <0.001 -0.05 (0.23) 0.2 0.30 (NS) 0.043
EQ-5Dindex -0.43 (0.29) 1.3 <0.001 -0.30 (0.37) 1.0 0.008 0.27 (NS)

*  not significant

Table IV. Spearman correlations coefficients between the pre-operative questionnaires

WOMAC SF-12*

OHS Pain Stiffness Function PCS MCS EQ-5Dvas EQ-5Dindex

WOMAC
Pain 0.76†
Stiffness 0.63† 0.64†
Function 0.88† 0.75† 0.67†

SF-12 PCS -0.53† -0.46† -0.26† -0.45†
SF-12 MCS -0.49† -0.37† -0.35† -0.54† 0.31†
SF-36

Bodily pain -0.73† -0.70† -0.53† -0.71† 0.67† 0.48† 0.43† 0.68†
Physical function -0.62† -0.53† -0.42† -0.67† 0.66† 0.60† 0.32† 0.55†
Role physical -0.39† -0.34† -0.20‡ -0.40† 0.53† 0.38† 0.18 0.41†
Role emotional -0.29† -0.20‡ -0.21‡ -0.33† -0.01 0.79† 0.15 0.42†
Mental health -0.31† -0.20‡ -0.25† -0.33† 0.06 0.82† 0.28† 0.48†
Vitality -0.39† -0.34† -0.32† -0.40† 0.27† 0.69† 0.53† 0.51†
Social function -0.57† -0.45† -0.30† -0.57† 0.48† 0.68† 0.30† 0.55†
General health -0.23‡ -0.17 -0.16 -0.32† 0.31† 0.38† 0.44† 0.38†

EQ-5Dvas -0.37† -0.39† -0.32† -0.38† 0.38† 0.36†
EQ-5Dindex -0.64† -0.57† -0.42† -0.62† 0.42† 0.56† 0.38†

* PCS; physical component summary score of SF-12; MCS, mental component summary score of SF-12
† p < 0.01 (two-tailed)
‡ p < 0.05 (two-tailed)



PATIENT-REPORTED OUTCOME IN TOTAL HIP REPLACEMENT 805

VOL. 86-B, No. 6, AUGUST 2004

of the SF-12, SF-36 and the EQ-5Dindex (1.3 to 3.0). Effect
sizes for the other domains of the SF-36 and EQ-5Dvas were
small to moderate (0.1 to 0.8).

We compared changes in scores for patients in Charnley
class A (affected in one hip) and Charnley classes B and C
(affected in both hips/other conditions directly impeding
mobility)21 (Table III). Patients in Charnley class A showed
a greater change in their OHS, WOMAC pain and func-
tion, the physical domains of the SF-36 and the EQ-5Dvas.
An interesting finding was that for the Charnley B and C
group, the effect size for the OHS more than doubled the
effect sizes of WOMAC pain and physical function. We did

not find a significant correlation between outcome scores
and the ICED co-morbidity score.

We calculated the pre-operative correlations and the cor-
relations of change among the questionnaires in order to
assess the construct validity of the questionnaires. There
was a large number of significant correlations between the
outcome scores at the pre-operative measurement. We
found especially high correlations between the OHS,
WOMAC, the physical domains of the SF-36 and the EQ-
5Dindex (Table IV). We also found high correlations of
change between the disease-specific scores and the disease-
specific domains and a low correlation of the SF general

Table V. Spearman correlations of change (pre-operatively to one year after operation)

WOMAC SF-12*

OHS Pain Stiffness Physical PCS MCS EQ-5Dvas EQ-5Dindex

WOMAC
Pain 0.68†
Stiffness 0.48† 0.64†
Function 0.66† 0.75† 0.61†

SF-12 PCS 0.38† 0.44† 0.30† 0.57†
SF-12 MCS 0.50† 0.33† 0.33† 0.51† 0.29†
SF-36

Bodily pain -0.48† -0.61† -0.43† -0.66† 0.62† 0.35† 0.38† 0.37†
Physical function -0.41† -0.53† -0.39† -0.72† 0.68† 0.42† 0.42† 0.41†
Role physical -0.33† -0.41† -0.36† -0.51† 0.75† 0.35† 0.35† 0.27†
Role emotional -0.26† -0.15 -0.20‡ -0.25† 0.04 0.71† 0.27† 0.31†
Mental health -0.23‡ -0.10 -0.16 -0.22‡ 0.05 0.72† 0.28† 0.36†
Vitality -0.45† -0.41† -0.44† -0.50† 0.30† 0.64† 0.45† 0.50†
Social function -0.41† -0.39† -0.21‡ -0.49† 0.35† 0.57† 0.24‡ 0.39†
General health -0.08 -0.06 -0.08 -0.26† 0.22‡ 0.29† 0.40† 0.22‡

EQ-5Dvas -0.43† -0.36† -0.28† -0.45† 0.37† 0.43†
EQ-5Dindex -0.51† -0.47† -0.34† -0.49† 0.31† 0.46† 0.45†

* PCS, physical component summary score of SF-12; MCS, mental component summary score of SF-12
† p < 0.01 (two-tailed)
‡ p < 0.05 (two-tailed)
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Fig. 1

Radar graph of the scores on the SF-36 health domains at the pre-opera-
tive measurement, one year after the operation and according to age- and
gender-matched population norms. (BP, bodily pain; PF, physical function;
RP, role physical; RE, role emotional; MH, mental health; VI, vitality; SF,
social function; GH, general health).

Fig. 2

EQ-5Dvas and EQ-5Dindex scores at the pre-operative measurement, at one
year after the operation and according to age- and gender-matched pop-
ulation norms.
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health with the OHS and the WOMAC pain and stiffness
(Table V). The physical and mental scores of the SF-12 (PCS
and MCS) showed moderate to high correlations and cor-
relations of change with, respectively, the physical and
mental domains of the SF-36.

We compared the mean SF-36 and EQ-5D scores before
and at one year after operation with the age- and gender-
matched SF-36 and EQ-5D scores found in general popula-
tion samples6,7 (Figs 1 and 2). The scores at one year after
operation approached the scores for the general population
for both questionnaires, although we still found significant
differences for the physical function, and physical and emo-
tional role domains of the SF-36. The mental health, vitality
and general health scores were even higher than the age-
and gender-matched scores from the general population
(Fig. 1).

We found large floor effects at the baseline for the SF-36
role physical (78%) and role emotional (38%) domains
(Table II). At one year after operation most outcome scores
showed a pronounced ceiling effect, mainly large (>30%)
although some were moderate (>10%). The floor effects for
the SF-36 role physical (34%) and role emotional (24%)
remained (Table II).

We found several features in the EQ-5D scores. First,
there was a binomial distribution of the pre-operative EQ-
5Dindex score, which changed to a skewed normal distribu-
tion at one year after operation. Scores were especially
scarce between 0.25 and 0.5. Furthermore, there were 15

patients with pre-operative Q-5Dindex scores less than zero.
Particularly notable was the pre-operative discrepancy and
post-operative agreement between the EQ-5Dvas and EQ-
5Dindex. The pre-operative discrepancy was greatest in
patients with a low EQ-5Dindex score (Fig. 3).

Discussion

For some years it has been agreed that patient-reported out-
come data should define clinical success and expertise in the
eyes of payers, patients and even fellow providers.3 When
limited resources must be distributed to different health-
care interventions, it is important to have information on
the relative gain in health status achieved. We compared
two disease-specific and three generic questionnaires in the
evaluation of THR with respect to their floor and ceiling
effects, content validity and sensitivity to change.

We found that patients who did not return their ques-
tionnaires at the one-year follow-up were more likely to
have had a post-operative complication and had signifi-
cantly lower scores on the WOMAC pain and the SF phys-
ical functioning scores at three months after operation. The
fact that these patients experienced a complication after
surgery may be an explanation for their not returning the
questionnaires. Patients with a post-operative complication
who were included in our analysed group had similar out-
come scores at follow-up at one year as the patients without
complications. We therefore do not expect the non-
responding group to have a pronounced effect on the
results at one year after operation.

All outcome scores had improved significantly at one
year after operation except for the SF-36 general health
domain. In our study, the OHS, together with the pain and
physical function domains of the WOMAC and the SF-36,
showed the largest effect sizes after THR compared with
other dimensions of health status. These were thus identi-
fied as being of particular importance in the assessment of
outcome after THR.11,22 We found greater effect sizes for
patients with unilateral hip involvement (Charnley A) com-
pared with patients who had other conditions which
directly impeded mobility (Charnley B and C). In this last
group, the effect size of the OHS more than doubled the
effect sizes of WOMAC pain and physical function. This
emphasises the site-specific properties of the OHS. How-
ever, the effect size of the OHS in the Charnley B and C
group is significantly smaller than that in the Charnley A
group. This suggests that there is still an influence of the
other conditions which impede mobility upon the OHS,23

which is in contrast with the findings of Dawson et al22 who
did not find a significant difference in the OHS in a group
with unilateral hip symptoms and a group with diffuse
symptoms.

Our main concern was to identify the optimal set of
health-outcome measures in THR. In a standard evaluation
study of THR the completion of four questionnaires is a
heavy burden for patients, especially when the OHS and the
WOMAC measure similar symptoms as shown by their
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Graph of the difference of the EQ-5Dvas - EQ-5Dindex versus the EQ-5Dindex
score. There is substantial disagreement between the scores at EQ-5Dindex
levels less than 0.5. The diagonal line is a linear trend line through the
data points.
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high correlations and correlations of change. We prefer the
OHS since it is a shorter, more site-specific and responsive
questionnaire. It also shows fewer ceiling effects after oper-
ation and seems to be the most appropriate disease-specific
questionnaire of the two tested in this study. In a study by
Dunbar et al18 on patients who underwent TKR, the
Oxford knee score was also preferred, as opposed to the
WOMAC and Lequesne scores, because of its higher feasi-
bility, validity and reliability. The SF-36 captures addi-
tional, important quality-of-life domains which are
influenced by a THR.24 The SF-36 could probably be
replaced by the SF-12 because of the large changes that
occur between the domains which belong to the physical
component summary (PCS) and mental component sum-
mary (MCS) scores. However, this is at the cost of losing
detailed information about separate health-status domains.
For large, cross-sectional surveys, the SF-12 is more appro-
priate because of its high feasibility.18 It should be noted
that we calculated the SF-12 scores from the SF-36
responses in order to reduce the number of questionnaires
which patients had to complete. We did not expect the
scores obtained in this way to be different from those which
we would have found if the patients had completed the SF-
12 questionnaire itself.

We found considerable floor and ceiling effects in the
questionnaires, especially for the physical and emotional
role domains of the SF-36. This can be explained by the
limited answering options (yes or no) for questions about
limitations in role functioning. In the new version of the SF-
36 (SF-36v2) these scales are replaced by five-point Likert
scales which improve precision and range for both
domains.25 The many ceiling effects post-operatively reflect
the excellent outcome which can be achieved with THR in
patients with severe hip disease. This is also reflected in the
scores of the SF-36 and the EQ-5D, which approach gen-
eral population norms at one year after operation. The
OHS, WOMAC and SF-36 have shown good psychometric
qualities in several studies in patients undergoing THR.10,26

There are only a few published studies on the outcome of
THR in which the EQ-5D was used.5 The developers of the
EQ-5D recommend it as a complementary instrument, not
as a substitute for other instruments.15 Hurst et al,27 in a
study of rheumatoid patients, showed that the EQ-5D is
simple to use, is valid, responsive to change and reliable.
The EQ-5D, especially the EQ-5Dindex, showed good pre-
operative correlations and correlations of change with the
other questionnaires. It also showed a similar return for
age- and gender-matched population norms as the SF-36.

However, our observations of the EQ-5D scores high-
lighted similar problems as those found by Wolfe and Haw-
ley,28 who studied rheumatoid patients, and Fransen and
Edmonds29 who studied patients with osteoarthritis of the
knee. The binomial distribution of the EQ-5Dindex score can
be explained by the crude scaling of the EQ-5D. For exam-
ple, in the mobility domain, the two extreme categories are
‘no problems’ and ‘unable/confined to bed’. Since almost no

patients will be in the ‘unable’ category, the only movement
which can be detected will be between ‘no problems’ and
the presence of ‘problems’.28 The pre-operative difference
and the post-operative agreement between the EQ-5Dvas
(patient-centred value) and the EQ-5Dindex (social value)
was remarkable (Table II).27-29 This pre-operative differ-
ence can be explained by what has been called ‘response
shift’. Response shift is the change in internal standards, in
values, or in the perception of quality of life, which are cre-
ated by changes in health state.30 In clinical practice, this
means that most patients perceive their quality of life as
being better than from the perspective of the general popu-
lation.

This is either because patients become accustomed to
their disease or because their expectations about their
health status have changed. Another explanation for the
difference in pre-operative EQ-5D values is that patients
with severe hip disease interpret their hip condition as a
mechanical problem which has to be fixed, not as part of
their general health. This is also reflected in the general
health domain of the SF-36, the only domain of the SF-36
which did not improve significantly at one year after THR,
and which is relatively high when compared with other
domains.31 Several patients had a pre-operative EQ-5Dindex
less than zero. That is, from a social perspective their health
state was worse than death. This represents the fact that
normal individuals asked to consider such an existence
would regard themselves as better off dead.26 The self-
assessed health of patients on the EQ-5Dvas scale diverges
from the social view in more severely disabled patients,
which raises important ethical and practical questions
about the use and interpretation of utility values, for exam-
ple in cost-utility analyses. These peculiarities in the EQ-5D
scores may justify further research into the EQ-5D, espe-
cially in the scaling of the EQ-5Dindex and the valuation of
severe health states in relation to death. Further investiga-
tion may also be helpful when smaller changes in health
status are being investigated, for example in the follow-up
of THR.

Based on the results of our study, we recommend the
OHS and SF-12 in the assessment of THR. The SF-36 may
be used in smaller studies in which a more detailed descrip-
tion of health domains is needed and when smaller changes
in health status are being investigated. The EQ-5D is useful
in situations in which utility values are needed to calculate
cost-effectiveness or quality-adjusted life years (QALYs),
such as in the assessment of new techniques in THR.
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