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Background   The evaluation of a total hip prosthesis 
would be most complete if the opinion of the patient, 
surgeon and the radiographs are combined. Disease 
specific patient outcome questionnaires are scarce, espe-
cially in Dutch.

Methods   The disease-specific 12-item questionnaire 
on the perception of patients with total hip replacement 
was translated into Dutch. We also investigated the extra 
value of two specific hip items, “the need for walking 
aids” and “sexual problems because of the hip”, four 
general items on overall satisfaction and one question 
about patient classification. The 14 hip-specific items 
were each scored from 1 (least difficulties) to 5 (most 
difficulties). The Dutch translation, the “Oxford Heup 
Score” (OHS) was tested on psychometric quality in a 
multicenter prospective study.

Results   The psychometric results of the OHS proved 
to be adequate. In the first postoperative year the score 
was very sensitive to changes, whereas in the second 
year it did not change significantly. The two added hip-
specific questions were both filled out positively by more 
than 50% of the patients and thus fit perfectly into a 
hip-specific patient outcome questionnaire such as the 
OHS. 

Interpretation   The OHS proves to be an appropriate 
instrument for assessment of the outcome of total hip 
replacement from the patient’s perspective. Together 
with the judgement of the surgeon, it provides useful 
insights into the question of whether this operation has 
been a success or not.

■

The opinion of the patient plays an important role 
in grading the result of a total hip arthroplasty 
(Lieberman et al. 1996). Until now, most question-
naires have been based on the opinion of the sur-
geon, such as the Harris Hip Score and the Merle 
d’Aubigné score (Merle d’Aubigné and Postel 
1954, Harris 1969). Questionnaires which specifi-
cally measure the result of a total hip replacement 
from the point of view of the patient are relatively 
scarce, especially in the Dutch language. Usually 
translated versions of generic questionnaires that 
have been validated are used, such as the RAND-
36, a visual analog scale for pain, and the Notting-
ham Health Profile (Carlsson 1983, Van der Zee 
and Sanderman 1993a, Van der Zee et al. 1993). As 
opposed to disease-specific questionnaires, generic 
questionnaires concentrate on the general health 
of the patient. These questionnaires can be used 
under various conditions, but are not very sensible 
for disease-specific sensitive to disease-specific 
changes. 

In 1996, we decided to translate the disease-spe-
cific “12-item questionnaire” for the patient with 
THA into Dutch and to evaluate it. This question-
naire was published that same year (Dawson et al. 
1996a) and contains 12 questions for evaluation of 
pain and hip function in relation to various activi-
ties. Each question contains 5 quantifiable answer-
ing possibilities, leading to a total score that can 
range between 12 (least problems) and 60 (most 
problems). The original English version of the 12-
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item questionnaire has been tested for psychomet-
ric quality (Dawson et al. 1996a, b, c, Fitzpatrick 
and Dawson 1997).

Based on experience with hip patients, we also 
determined whether the addition of 2 disease-spe-
cific items and 5 general questions to the Dutch 
version of the 12-item questionnaire would be of 
benefit. The two disease-specific items were “the 
use of walking aids when walking” and “problems 
with sexual activity because of the hip” (Stern et al. 
1991, Wright et al. 1994, Currey 1997). Of the 5 
general questions that we added, 4 required the gen-
eral opinion of the patient (Johnston et al. 1990). 
The fifth question reflected the division in differ-
ent Charnley classes (Charnley 1972). The latter 
5 questions were not included in the total score 
because they were not disease-specific (Table 1).

Here we report the internal consistency, repro-
ducibility, construct validity and sensitivity to 
change of the “Oxford Heup Score” (OHS). 

Methods

The study was divided in two phases: firstly, the 
original 12-item questionnaire was translated into 
Dutch and then this version with the added ques-
tions was tested for psychometric quality in a pro-
spective project involving 150 patients.

Translation procedure

4 people from different centers, working indepen-
dently, translated the English version of the 12-

item questionnaire into Dutch. This version was 
reviewed by a bilingual person with English as 
her mother tongue. Without having seen the origi-
nal questionnaire, she was asked to translate the 
Dutch version back into English. The similarities 
and differences between the original, the trans-
lated and the re-translated versions were discussed 
and incorporated into a revised version in Dutch. 
The complete questionnaire was then tested on 15 
patients with hip problems who had attended the 
three participating hospitals, and was then adjusted 
to form the definitive version of the OHS. 

Prospective trial concerning psychometric 
quality

To test the psychometric quality of the OHS, we 
performed a prospective trial in 150 patients with 
hip disease. All patients met the inclusion criteria 
of this study (Table 2). 

The patients who were included (98 women) 
had a mean age of 65 (38–85) years and were from 
the Academic Hospital Maastricht (n = 57), the 
University Medical Center (n = 41) and the Rijn-
land Hospital (n = 52). The reason for operation 
was primary arthrosis in 78% of cases. In 62%, a 
cemented total hip arthroplasty (THA) was per-
formed, and a cementless THA was performed in 
the remaining 38%. Different kinds of prostheses 
were used: SHP 22%, Osteonics cemented 18%, 
Osteonics HA-coated 17%, Exeter 20%, Müller 
3%, Mallory Head HA-coated 12%, AML 3% and 

Table 1. The five general questions

1.  Pick from the three choices below the description that is most applicable to your situation: 
– I have hip problems and/or a hip prosthesis at one side, but no other health problems that influence my daily life.
– I have hip problems and/or a hip prosthesis on both sides, but no other health problems that influence my daily life.
– I have hip problems as well as other health problems that influence my daily life (for instance: back or knee pro-

blems, rheumatoid arthritis, breathing problems, heart problems, neurological problems etc.).
 2.  Has the function or range of motion of your hip been improved by the operation?

– yes
– no

3. Has the pain in/around your hip been reduced by the operation? 
– yes
– no

4. Are you satisfied with the result of the operation?
– yes
– no

5.  How is your hip compared to the previous time you completed this questionnaire?
– better
– the same
– worse
– not applicable
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Zweymüller 5%. The OHS was presented to the 
patients preoperatively and postoperatively at 7 
weeks and at 3, 6, 12 and 24 months. For reasons of 
organization, the Rijnland Hospital was forced to 
abandon the examination at 7 weeks. All patients 
gave their informed consent. 

The OHS was investigated for reproducibility, 
internal consistency, construct validity and sen-
sitivity to change. The same set-up and statistical 
methods were used as with the validation of the 
original version, with the exception of the follow-
up period, which was extended to 2 years in this 
trial. 

Reproducibility

The reproducibility was investigated by calculating 
the intra-class correlation coefficient (ICC, two-way 
random model for agreement) between the test and 
the re-test (McGraw and Wong 1996). We asked 42 
of the patients included to answer the questionnaire 
again within 24 hours, to see whether they com-
pleted it with the same answers. We assumed that 
their hip problems had not changed in the interim 
period. In addition, the “borders of similarity” 
were calculated according to the method of Bland 
and Altman (Bland and Altman 1996). We included 
these because they provide insight into the source 
of the noise. An intra-class correlation coefficient 
(ICC) is a coefficient between 1 and 0 and does not 
tell how much on a scale a repeated measure may 
differ. Although the Bland and Altman method was 
orginally designed to compare different methods, it 
can also be applied to determine the reproducibil-
ity of a measurement (Bland and Altman 1996).

Internal consistency 

The internal consistency was calculated via Cron-
bach’s (1951) alpha. This is a summarizing value 

(range 0.0–1.0) which is based on the correlations 
between the separate questions and the overall 
score. With this test, we also investigated whether 
the value of alpha could increase by removing indi-
vidual questions.

Construct validity

The validity of the OHS was determined by com-
paring its results with various subscales of the 
generic RAND-36 (because we lacked a disease-
specific questionnaire in the Dutch language) and 
the VAS for pain, to test whether the OHS actually 
measured the problems of the patient with a THA. 
Spearman rank correlation coefficients were calcu-
lated. The VAS for pain was filled in by the patient 
at every follow-up; the RAND-36 preoperatively 
and also postoperatively at 6 months. 

To investigate whether the OHS of satisfied 
patients differed from the OHS of dissatisfied 
patients, the scores of every postoperative follow-
up occasion were compared with each other.

Convergent and divergent validity were mea-
sured by investigating the strength of the correla-
tion coefficients. The OHS should converge, have 
high correlations, with similar metrics (e.g. VAS 
for pain, physical functioning) and diverge, have 
low correlations, from dissimilar domains from 
the RAND-36 (e.g. general perception of health, 
mental health).

Sensitivity to change

The sensitivity of the score to changes is expressed 
in effect size (difference in means divided by SD 
of the baseline score), calculated by the method 
of Kazis, between the preoperative score and the 
postoperative score at 6 months, 1 year and 2 years 
follow-up (Kazis et al. 1989). An effect size above 
0.8 is considered to be large, between 0.5 and 0.8 to 

Table 2. Patient inclusion criteria

• The patient is admitted for a total hip prosthesis (cemented or cementless)
• The patient is 35 years of age or older 
• The diagnosis and indication for the total hip prosthesis is primary osteoarthritis of the hip or secondary osteoarthritis 

of the hip because of DDH, dislocation, fracture, infection or osteonecrosis 
• The patient has no systemic illness that could influence the overall outcome of this study (for instance rheumatoid 

arthritis or morbus Bechterew)
• The patient is able to read and understand the Dutch language and is capable of completing the questionnaire by 

himself/herself
• The patient is physically and mentally suitable for inclusion in the study. 
• The patient has understood and signed the informed consent belonging to this study.
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be moderate, and below 0.5 to be small. This com-
parison was also made between the pre- and post-
operative RAND-36 score at 6 months follow-up. 

Results

During the total follow-up period, the OHS was 
not completed at all on 25 occasions. In 20 other 
questionnaires, the total score could not be calcu-
lated since not all questions were answered. In 18 
of these cases, this involved the question concern-
ing “problems with sexual activity because of the 
hip”. 

The mean preoperative OHS was 40 and the 
mean postoperative OHS was 31 at 7 weeks, 25 
at 3 months, 21 at 6 months, and 19 at both 1 and 
2 years. The mean total score of the original 12-
question version followed a comparable trend 
when the two extra questions were added, and the 
corresponding values for OHS were 47, 36, 29, 25, 
22 and 22, respectively (Figure 1).

Preoperatively, 65% of the patients ‘sometimes 
to always’ used a walking aid, while postopera-
tively this figure dropped to 45% at 6 months, to 
31% at 1 year and finally increased slightly to 35% 
at 2 years. Problems with sexual activitiy because 
of the hip were noticed preoperatively by 57% 
of the patients and postoperatively by 22% at 60 
months, by 18% at 1 year and by 24% at 2 years of 
follow-up (Table 3). 

Up to 2 years postoperatively, most patients 
noted that their hip function had improved and that 
their hip pain had been reduced by the operation. 
The question of whether the patient was satisfied 
with the operation was answered in a positive way 
by 92% of the patients at 6 months follow-up, by 
94% at 1 year and by 90% at 2 years. Compari-
son of the hip function with the previous follow-up 
was judged to be worse by 6% of the patients at 6 
months follow-up, by 4% at 1 year and by 8% at 2 
years (Table 4).

The patients were divided into the Charnley 
classes as follows: 42% class A, 24% class B and 
34% class C. The mean OHS was best in class A 
patients, followed by B and then C. From 3 months 
onwards, there was a significant difference between 

Figure 1. Mean “Oxford Heup Score” for 12 and 14 ques-
tions per follow-up.
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Table 3. Answers to the supplementary disease-specific questions: values are percentage per follow-up

  Preop. 7 wk 3 mo 6 mo 1 yr 2 yr

Have you been using walking  n = 150 n = 91 n = 142  n = 148  n = 141 n = 139
aids (cane(s), crutch(es) or rarely/never 35 4 26 55 70 66
a walker) when walking? sometimes 19 18 25 20 13 18
 often 6 14  8 6 4 5
 most of the time 13 25  12 11 6 3
 all of the time 27 39 30 8 8 9

Have you had problems with  n = 146 n = 90 n = 141 n = 144 n = 138  n = 138
your sexual activity because never 43 61 67 78 82 76
of your hip? sometimes 16 16 21 15 14 77 
 often 6 2 4 1 0 3
 most of the time 12 7 1 4 2 1
 always 23 14 8 3 2 3 
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the three Charnley classes in their mean total OHS. 
This significant difference was seen between 
classes A and C, and between classes B and C, but 
not between class A and class B (Figure 2). 

The mean VAS score for pain was 6.7 
preoperatively and 2.1 at 6 months postoperatively, 
and 1.6 at both the 1-year and the 2-year follow-
up. 

Reproducibility

The test-retest (n = 42) showed an ICC of 0.97 
(95% CI: 0.95–0.98). 95% of the differences in the 
scores were between –2.7 and +2.7 on a scale of 
12–60 points. 

Internal consistency 

Cronbach’s alpha varied from 0.84 preoperatively 
to 0.89 at 6 months postoperatively, 0.93 at 1 year 
and 0.92 at 2 years. All questions correlated with 
the total score from r = 0.4–0.9, except the ques-
tion about problems with sexual actvity because of 
the hip (range r = 0.2–0.4). The value of alpha was 
not influenced by removal of this question, how-
ever.

Construct validity

Both the preoperative OHS and the postoperative 
OHS at 6 months correlated significantly with 
the scores of the RAND-36. Low correlations, 
or divergent validity, (r < 0.35) were obtained 
preoperatively on the items: decrease of emotional 
role, perception of general health and changes 
in general health, and postoperatively on mental 
health, vitality and perception of general health. 
High correlations, or convergent validity, (r ≥ 0.7) 
were obtained both pre- and postoperatively on the 
items physical function and pain, and postopera-
tively also on decrease of physical role. The cor-
relation between the OHS and the VAS for pain 

Figure 2. Mean “Oxford Heup Score” per follow-up for each 
Charnley class.
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Table 4. Answers to the four added general questions: values are percentage per follow-up

  7 wk 3 mo 6 mo 1 yr 2 yr

Has the function or range  n = 91 n = 141 n = 148 n = 141 n = 140
of motion of your hip been yes 88 90 93 95 91
 improved by the operation?   no 11 10 7 5 9
   yes and no  1 0 0 0 0

Has the pain in/around your  n = 91  n = 141 n = 147 n = 141 n = 140
hip been reduced by the yes 88 93 93 94 93
 operation?  no 12 6 7 6 7
  yes and no 0 1 0 0 0

Are you satisfied with the  n = 90  n = 141 n = 148 n = 141 n = 139
result of the operation? yes 91 95 92 94 90
 no 7 4 7 6 10
   yes and no 2 1 1 0 0

How is your hip compared   n = 89  n = 141 n = 146 n = 141 n = 139
with the previous time you better 89 81 69 57 40
completed this questionnaire? the same  10 17 25 39 52
 worse  1 2 6 4 8
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was also very high on all follow-up occasions (r 
≥ 0.7). 

At every follow-up occasion, a statistically sig-
nificant difference was found between the total 
score of satisfied patients and those who were 
dissatisfied about the result of the operation. The 
same difference was found between patients who 
judged that their hip pain had decreased and those 
who thought the pain had not decreased. Satisfied 
patients and patients with less pain had a higher 
OHS. This significant difference was also seen 
between those patients who thought the mobility 
of their hip had increased and those who thought it 
had not, with the exception of the result at 7 weeks 
follow-up. Regarding these results, it should be 
noted that most patients were satisfied (between 
89% and 95%), so the groups to be compared were 
unevenly divided.

Sensitivity to change

The “effect size” in the OHS between the preop-
erative and postoperative follow-up of 6 months, 1 
year and 2 years were 2.38, 2.68 and 2.65, respec-
tively. An effect size above 0.8 was considered 
to be large, between 0.5 and 0.8 to be moderate, 
and below 0.5 to be small (Cohen 1977). For the 
items of the RAND-36, at 6 months these were: 
physical functioning 1.63, social functioning 1.01, 
decrease in role (physical problem) 1.59, decrease 
in role (emotional problem) 0.84, mental health 
0.54, vitality 0.63, pain 2.28, general perception of 
health 0.04, and change in health 1.69. 

Discussion

It is not sufficient to simply translate a question-
naire into a foreign language without validating the 
translated version (Guillemin et al. 1993, Guyatt 
1993). The translation process we used follows the 
general guidelines given by Guillemin et al. (1993). 
The complete questionnaire appeared to be com-
pleted by the patients quite easily, and this resulted 
in a small proportion of missing values (Fitzpatrick 
et al. 2000). The two added questions about “the 
use of walking aids” and “problems with sexual 
activity because of the hip” showed problems in  
more than half of the patients before the operation. 
This illustrates the importance of these items for 

total hip arthroplasty patients; thus, these questions 
should be included in a disease-specific question-
naire for such patients. The internal consistency 
dropped slightly because of the low correlation 
between the question about “problems with sexual 
activity because of the hip” and the total score. One 
possible explanation might be that the physical 
stress in this item is different from the other items 
of the OHS. Another argument for not including 
this question in the score is that 18/150 cases did 
not complete this specific question. On the other 
hand, Cronbach’s alpha increased only marginally 
by removing this question. 

In comparing the OHS with the items of RAND-
36, the largest correlation was seen with the items 
“physical functioning”, “pain” and “decrease of 
role by physical problems”. A high correlation 
was also seen with the VAS for pain. Thus, one 
can conclude that these important parameters were 
measured by the OHS (Liang et al. 1982, Britton 
et al. 1997).

The four general questions showed that satisfied 
patients had a higher OHS than dissatisfied patients. 
The only exception was the question whether the 
patient thought hip mobility had increased after 
the operation. At 7 weeks follow-up, no difference 
in OHS was found between those patientsy who 
experienced better mobility and those who did not. 
One possible explanation is that after such a short 
follow-up, a less mobile hip joint may not influ-
ence daily life as much as it might in the long run.

The OHS showed an improvement with time. 
The largest change was seen in the first year, and 
the score reached a plateau after the first year 
of follow-up. This trend was also seen with the 
general questions for improved hip function and 
decreased pain. Longer follow-up will be neces-
sary to determine how the score develops after two 
years. The fact that the mean total score has neither 
its maximal nor its minimal value is a psychometric 
advantage: it leaves room for developments in both 
positive and negative directions. Ceiling and floor 
effects are prevented. Compared with the RAND-
36, the OHS was more sensitive to alterations in 
time. This is to be expected, since the RAND-36 is 
a generic tool (Wright and Young 1977). 

The reproducibility and the validity of the OHS 
matched those of the original 12-item question-
naire. This is important when research results 
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measured with the OHS are compared with those 
measured with the original 12-item questionnaire. 
Our investigation has proven that the OHS is a 
useful instrument to judge the result of a total hip 
arthroplasty from the patient’s point of view. By 
using the original questionnaire and interpretation 
of the results, McMurray et al. (1999) stated that 
the use of walking aids, the use of medication and 
comorbidity could cause distortion of the actual 
situation. It appears to be difficult for the patient to 
imagine the situation without walking aids, medi-
cation or comorbidity. This phenomenon can also 
be seen in our population. The patients in Charnley 
class C had a significantly worse mean OHS than 
the patiens in class A or B. Therefore, the answers 
to the activity questions should not be interpreted 
as the absolute capability, but rather the relative 
capability of the patient. Since this is a problem 
associated with the validity of almost all disease-
specific questionnaires, it is an item that should be 
evaluated more thoroughly. 

The use of the OHS has many advantages. Firstly, 
it is advantageous for the patient since specific 
problems can be evaluated. Secondly, it will be of 
benefit to the surgeon, since the questionnaire can 
be used as a guide in interacting with the patient. 
Thirdly, it makes repeated assessment easier, since 
the questionnaire can be sent and returned by mail. 
Finally, it should be borne in mind that the OHS is 
meant to be used in combination and as material 
that is supplementary to the evaluation by the sur-
geon. It is not meant to be a substitute. The com-
bination of opinions of the patient and the surgeon 
will give a fair evaluation of a total hip replace-
ment. 
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