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Abstract
Objectives: To determine the ease of using the Arabic translation of the score while rendering the Arabic version
valid for clinical use by Arab patients. Methods: 110 patients participated. The internal consistency tests were
performed using Cronbach’s alpha. Test-retest reliability (intra-correlation coefficient), convergent construct
validity, convergent validity, floor & ceiling effects, and responsiveness was also calculated. In order to measure
the level of agreement, Bland-Altman Plot, forest Plots were performed. Results: To test the instrument reliability,
Cronbach’s alpha was obtained. It proved excellent for the three testing occasions – α1=0.97, α2=0.97, and α3=0.97.
Intra-class correlation coefficient was fair with a score of 0.58 (95% CI 0.38-0.73). Factor analysis was performed
to test for factor validity - principal axis factoring, with no rotation. As hypothesized, the factor analysis yielded one
factor, which explains 78% of the variance. Floor effect was recorded for 1% of the patients, and showed a ceiling
effect of 8%, 2%, and 3% for the first, second, and third weeks of testing respectively. Conclusion: Arabic version
of OHS could potentially be used as diagnostic tool for patients with hip problems regarding information about the
overall condition of the patient at a given time.
Keywords: Arabic version, Cross-cultural, KOOS, Osteoarthritis outcome score, Oxford hip score

Introduction
Osteoarthritis is a disease of the joint that affects the
adult population. Clinical experience has shown that it is the
most common joint disease. The incidence and prevalence of
osteoarthritis increases with age globally1-3. Osteoarthritis
has a great impact on national economies due to the high cost
of treatment and surgical techniques and the quality of life of
the patients’4. According to the World Health Organization
(WHO) Scientific Group on Rheumatic Disease, it is estimated
that 10 percent of the global population who are above 60
years have significant medical disorders that can be linked to
osteoarthritis5. Because there is an increase in prevalence
and incidence with age, life expectancy and obesity will result
in an increase in OA incidence6-9. Studies have proven the
age and sex-standard incidence of hip osteoarthritis to be 88
per 100.000 person-years2.
The epidemiology of osteoarthritis is multifactorial,
encompassing biological, biomechanical and genetic
factors10. The prevalence is higher in women over 60 years
of age than it is in men of the same age group11,12. Medical
professionals have encountered challenges determining the
www.jrpms.eu
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pain intensity and degenerative progression of the disease13.
Management of osteoarthritis include lifestyle modification,
and pharmacological therapy. This pinpoint the crucial nature
of quantifying the degree of pain14,15.
Patients with hip osteoarthritis experience pain and also
complain about functional impairment during daily activities
such as climbing the stairs and walking16,17. Strength deficits,
stiffness, disturbances in gait, loss of joint movement, and
decreased walking velocity are common clinical findings that
are peculiar to hip OA8. Defects in physical function and pain
do have a negative effect on the patient’s quality of life16,18.
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There is a gradual increase in the usage of patient-reported
questionnaires for determining the effects that the disease
and its treatment has on the patients’ quality of life. The
questionnaires must be valid, sensitive to medical changes,
and also reliable19.
With Oxford hip score (OHS), the clinician can determine
the specific forms of pain and mobility problems encountered
by the patient with hi problems6,20. The Oxford hip score
is a hip specific, 12-item, self-reported questionnaire
specially designed for patients that are eligible for total
hip replacement (THR). Oxford hip score has been widely
applied as an outcome measure of daily activities, pain, and
functional ability from the hip OA patient’s perspective21.
Extensive research has been carried out on the OHS and
results from these researches proves that it is reliable and
valid, as well as responsive in patients with hip OA6,21-23. The
1996 version (which was the original) received an update in
2007 with the introduction of a new scoring system6,7. The
Oxford Hip Score has been translated in several languages
including German, Dutch, Japanese, French, Korean, Italian,
and Chinese24-31. This particular study aims to investigate the
validity of the translated version of the OHS into Arabic. This
would prove beneficial to orthopaedic healthcare providers
as well as patients where Arabic is the primary language. It
is a chance for healthcare establishments to incorporate the
OHS tool in their services.

that majority of the sample is between 30 and 60 years of
age. The youngest participant was 16, and the oldest was
76 years of age. The patient was given two patient related
outcome questionnaires adapted for Arabic speakers. The
Kuwaiti Ministry of Health Ethical Committee is the main
authority of patient record keeping, and they had approved
this study.

Methods and materials

Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC)36

Translation
The translation process was in concordance with the
literature guidelines suggested by (Guillemin32 et al. 1993,
Mathias33 et al. 1994 Wild34 2005 et al and Epstein35
2015 et al). The translation panel consisted of two bilingual
orthopaedic surgeons, an independent translation agency
and Arabic proof reader. The OHS was first translated into
Arabic, then back translated, and revised by the translation
panel once more. A pilot study was then conducted on 10
bilingual patients at the clinic. The patients were chosen at
random to fill out the questionnaire. Then we investigated
for the patients’ interpretation of each item, language
ease, and understanding of the concepts and assessed for
need of assistance when filling out the questionnaire before
proceeding to launch our full-scale investigation. Permission
from the original author of the Oxford Hip score was obtained
and were involved in all the stages of this process.

Participants
Data was gathered randomly from 110 patients who
visited the arthroplasty clinics in Al-Razi Orthopedic Hospital
over a period of 3 weeks. They had completed the Oxford-12
Item Knee Score questionnaire. Patients gave their written
consent to use the information they had provided for the
purpose of this study. The average age of the participants is
44.3 years, with standard deviation of 15.4 years; implying
53

Questionnaires
Oxford-12 Item Hip Score
This questionnaire consists of 12 questions, all of which
are focused on the problems patients are experiencing in
their hip. To answer these questions repondents use five
point Likert-type scale, where 1 indicates that the respondent
is not experiencing any difficulties, and 5 indicates that the
patient experiences the highest level of difficulty. One score
is calculated for each patient by summing the responses to
all of the 12 items. Therefore, a score of 60 means that the
patient is experiencing severe hip pain.
All 110 patients have completed Oxford-12 Item Hip
Score in at least two different occasions prior to surgical
intervention (T1 and T2), and 109 of them completed it the
third time, after undergoing a total hip replacement (T3).
There was a 2 week interval between the first two occasions
they had filled the questionnaires, and over a month interval
for the 3rd-time test takers.

There are 24 Likert-type questions here, and unlike
Oxford-12, each patient has scores from three different
subscales. First subscale – pain – has 5 questions (score
range 5-20), 2 questions address stiffness (score range
2-8), and physical function has 17 questions (range 1768). A minimum score on each of the subscales means that
patient essentially has not felt any discomfort in his/her hip
(if any), and a higher score suggests greater disability. This is
the only valid Arabic Patient related outcome score available
to our knowledge. The survey was taken in two different
occasions, with a time period of 2 weeks between them.
Patient Burden and feasibility
We recorded the average time it took each participant
to fill out the questionnaire as well as if they required any
assistance during the process as part of the patient-burden
investigation.
The feasibility was determined by missing or incomplete
responses and these entries were not included in the study.
Data analysis and psychometric scale properties
All the analyses were conducted using IBM SPSS Statistics
21 for Windows.
The test-retest reliability of the questionnaire was
examined by using Cronbach’s alpha, and interclass
correlation coefficient. The patients completed the
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OHS

N1

Min2

Max3

Mean

SD4

Sk5

Ku6

Floor
effect

Ceiling
effect

Week 1

110

12

60

38.18

12.125

0.157

-0.758

1%

8%

Week 2

110

12

60

31.63

9.969

0.829

0.685

2%

0%

Week 3

109

12

60

29.82

10.164

0.828

0.685

1%

3%

Note: Sample size; Minimum; Maximum; Standard deviation; Skewness; Kurtosis.
1

2

3

4

5

6

Table 1. Descriptive statistics of Oxford Hip Score questionnaire.

Scores
First
assessment

Subscales

Mean

WOMAC

Third
assessment
Mean

Change*

ICC (95% CI)

Cronbach’s alpha
(95% CI)

Mean

SD

53.22 15.90

63.17

18.85

9.95

0.581 (0.234 - 0.760)

0.735 (0.379 - 0.864)

Stiffness 53.38 16.87

63.55

18.50

10.17

0.593 (0.230 - 0.772)

0.745 (0.375 - 0.872)

Phyiscal
53.31 16.39
Function

62.91

18.60

9.60

0.623 (0.262 - 0.793)

0.768 (0.416 - 0.884)

0.583 (0.357 - 0.730)

0.808 (0.625 - 0.890)

Pain

SD

Second
assessment

SD

Oxford Hip Score

38.18 12.13

31.63

9.97

29.82 10.16

-8.36

OHS (Rescaled
0-100)

54.54 25.26

36.72

20.77

37.12 21.17

-17.42

* Minus sign in OHS means that the condition of patient has been improved over time (lower score = improvement) / Plus sign in WOMAC means
that the condition of patient has been worsend over time (higher score = Deterioration).
Table 2. Mean, standard Deviation, Change, ICC between different assessments of each subscale.

questionnaire on three different occassions, so Cronbach’s
alpha was calculated for all three situations to determine
internal validity.
It is hypothesized that Oxford-12 evaluates hip disability
as a unidimensional constuct. This was investigated with use
of factor analysis.
Convergent and divergent construct validity were tested
by using the spearman’s correlation coeffiecnts for the
12-items of the oxford hip score and the WOMAC. According
to Naal el al.37. German version of OHS showed the highest
correlation with physical function and then Pain subscales of
WOMAC (r>0.80).
Content validity was tested by examining the shape of
data distribution, as well as floor and ceiling effects. Floor
effect represents the percentage of patients who had the
lowest score (12), and ceiling effect is the percentage of
those with the highest (60).
Correlation with WOMAC subscales were estimated to
evaluate convergent validity of the Oxford-12 Item. If it was
a valid instrument to measure hip pain, its scores should
have positive correlation with all the subscales from the
questionnaire.
54

Results
Translation
Two final versions were produced by the translation panel
were significantly similar and were merged into one. The
back-translation of final version was stable as well. There
were no cultural discrepancies between the original and the
translated version of the questionnaire.

WOMAC questionnaire
Before we proceed with the results from the Oxford-12
questionnaire, it is fair to note the psychometric properties of
the instrument that is already being used in Arabic speaking
countries for hip pain assessment.
Reliability - calculated using Cronbach’s alpha - was 0.98
for the pain subscale, 0.98 for the stiffness, and 0.99 for the
physical function subscale. These are the values obtained
for the first testing. For the second testing, reliability was
0.99, 0.97, and 0.99 (pain, stiffness, and physical function,
respectively).
In order to check content validity, floor and ceiling effects
were examined. 10% of the patients have recorded floor
effect on pain subscale, 14% on stiffness subscale, and
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Figure1. Mean score and absolute difference along with their standard deviations during 3 different assessments for OHS and 2 different
assessments for WOMAC questionnaire. Decrease of mean score in OHS= improved condition & Increase of mean score in WOMAC=
worsened condition.

12% on the physical function. On the other hand, 3% have
recorded ceiling effect on pain subscale, 3% on stiffness
subscale, and 3% on the physical function.

WOMAC

Oxford-12 Item Hip Score questionnaire

Week 1

To test the reliability of the instrument, Cronbach’s alpha
was obtained. For each of the three testing occasions it was
excellent – α1=0.97, α2=0.97, and α3=0.97. Intra-class
correlation coefficient was fair with the score of 0.58 (95%
CI 0.38-0.73), but it is worth noting that there were two
and a half weeks between successive testing situations, so it
could reflect changes in patients’ clinical condition.
In order to test factor validity, factor analysis was
performed - principal axis factoring, with no rotation. As
hypothesized, the factor analysis yielded one factor, which
explained 78% of the variance.
Floor effect was recorded for 1% of the patients, and 8%
showed a ceiling effect in the first week of testing. Two and
a half weeks later, 2% of them showed ceiling effect, and
there was no floor effect recorded. On the third testing, 1%
recorded floor effect, and 3% of the patients had the highest
possible score (ceiling effect).
A 2 weeks’ test-retest reliability of OHS was applied to
the present manuscript. Of the 110 patients that fulfilled the
questionnaire, 110 responded to the second assessment
after the initial evaluation, and 109 patients responded to
the last assessment.
Test-retest reliability was also performed using Intraclass Correlation (ICC). The results (Table 2) indicated
that OHS has a moderate intra-class correlation with
0.583 (95% CI 0.357, 0.730). Considering the value
of 0.808 (95% CI 0.625 – 0.890) for Cronbach’s alpha,

Oxford-12
Item Hip Score

55

Pain

Stiffness

Physical
function

.48**

.48**

.48**

.45**

.47**

.53**

Week 2
Oxford-12
Item Hip Score

Note: ** Correlation is significant at the 0.01 level (2-tailed).
Table 3. Convergent validity of the Oxford-12 Item Hip Score
questionnaire (Spearman’s rank correlation coefficient).

the internal consistency of the three assessments were
proven to be high.
In order to be able to compare the results of WOMAC
questionnaire with those from OHS, it was important to
standardize the scores of WOMAC to the range of 0-100.
In addition, OHS score which were in the range of 12-60,
were rescaled to 0-100 to match the WOMAC scores.
Figure 1 illustrates the change and the mean level of
different subscales during different assessments which
were conducted 2 weeks apart from each other. It is visually
evident that the mean score of OHS decreased which is
related to less pain and symptoms. At the same time the
WOMAC mean score is showing an upward trend, which is
related with more pain and in general worsened conditions
of the patient. This illustrates a visual disagreement between
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QUESTIONNAIRES

WOMAC

OXFORD HIP SCORE (OHS)

TOTAL

Stable

Deterioration

Improvement

Stable

2.80%

7.48%

27.10%

37.38%

Improvement

0.00%

4.67%

8.41%

13.08%

Deterioration

1.87%

5.61%

42.06%

49.53%

4.67%

17.76%

77.57%

100.00%

TOTAL

Table 4. Responsiveness and agreement between the two questionnaires.

Questionnaire

WOMAC

OHS

Subscales

Effect Size (Cohen’s d)

95% CI*

SRM

95% CI*

Pain

0.571

0.387

0.751

0.406

0.358

0.434

Stiffness

0.574

0.395

0.749

0.411

0.366

0.436

Physical Function

0.547

0.378

0.709

0.410

0.363

0.434

0.747

0.568

0.962

0.423

0.391

0.445

* Bootstrap confidence interval (1000 iterations; random number seed: 978).
Table 5. Effect Sizes and SRMs for the WOMAC subscales and OHS. Bars represent the 95% confidence intervals.

the two questionnaires when it comes to describing the
change of condition.
As can be seen in the table below, there is a medium
to large positive correlations between Oxford-12 Item
Score on one side, and all the subscales from the WOMAC
questionnaire on the other. This shows that patients with
high scores on WOMAC have high scores on Oxford-12.

Responsiveness
14 patients (13.1%) reported overall relevant
improvement in their condition by responding to the
WOMAC questionnaire, while 53 patients (49.5%) reported
worsening of their condition, and 40 of participants remained
stable (37.4%).
On the other hand, only 5 patients (4.67%) reported
to remain stable by responding to OHS questionnaire. The
majority of them (77.57%%) believed their condition to be
improved, and only 17.76% of the them reported relevant
deterioration after 2 weeks. In addition, it is relevant to note
that 50 patients (46.7%) showed contradictory results
(45 patients improved according to OHS and worsened
according to WOMAC, while 5 patients showed the opposite).
8 patients (7.48%) believed that their condition was
worsened according to OHS, while according to WOMAC their
conditions were not changed (Table 3).
Effects are often used to give meaning to change over
time in terms of ‘trivial’ (ES<0.20), ‘small’ (ES≥0.20
<0.50),’moderate’ (ES≥0.50 <0.80) or ‘large’ (ES≥0.80)
change. Cohen introduced this ‘matched pairs’ effect size,
56

which was later renamed the standardised response mean
(SRM) by Liang et al.38. According to responsiveness
test, WOMAC subscales show similar responsiveness
(SRM=0.41) between first and second measurement. In
comparison to WOMAC, OHS showed better responsiveness
with SRM=0.423. This is important to note, however, that
responsive change of both questionnaires are very similar
and the differences are not considerable.

Level of agreement between WOMAC & HHS
One of the best methods to measure the level of
agreement between two measurement methods is BlandAltman plot. In this method, the mean difference between
WOMAC and HHS are plotted as a function of mean of
WOMAC and OHS. As shown in the graphs, overall mean
difference between WOMAC and OHS shows that there is a
systemic bias between two questionnaires (M=15.7, 95%
CI12.93, 18.47, p<0.001). In order to test this result, linear
regression was performed with mean difference between
WOMAC and OHS as a dependent variable and mean value of
WOMAC and OHS as independent variable. The result of linear
regression also indicates statistically significant difference
between the two measurement methods (β= -0.24, 95% CI
-0.403 – -0.079, t=-2.95, p=0.004).
First and last measurement of both methods are also
compared together with the help of Bland-Altman plot, to
investigate whether there will be any change over time to
the systemic bias between the two methods. The results
indicate that in the first measurement there is a systemic
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Figure 2. Forest Plot of Effect Sizes and SRMs for the WOMAC subscales and OHS. Bars represent the 95% confidence intervals.

Figure 3. Bland-Altman Plot to demonstrate the level of agreement between OHS and WOMAC (First, last and average assessments). Linear
regression line is also drawn to better demonstrate the systemic bias between the two methods

bias between the two methods (M=-25.9, 95% CI -30.01,
-21.74, p<0.001), the performed linear regression also
confirms this bias (β=-0.54, 95% CI -0.74 – -0.33, t=-5.27,
p<0.001). It means that OHS increasingly overestimates the
worsened conditions in comparison to WOMAC. However,
in the last measurement, the slope of the regression line
decreases and became statistically insignificant (β=-0.17,
95% CI -0.417 – 0.006, t=-1.423 p=0.157).

Discussion
The process of translating a score is far from simple,
it is a length process that follows specific guidelines,
recommendations from the original authors, and accounting
for cultural differences. Our survey had an excellent response
rate for both the test and retest (95%).
The primary objective of this study was to create a
reliable and valid Arabic version of OHS by translation
and adaptation. For this purpose, the Arabic version of
OHS is compared to the efficacy and results of WOMAC
questionnaire. Preliminary validity and reliability tests
revealed that there is moderate correlation between WOMAC
subscales and OHS, which indicated that they are related in
57

the right direction. It means lower score is associated with
less pain and symptoms in both WOMAC and OHS.
However, according to Altman and Bland’s views
regarding the correct analysis of the data gathered in
studies of this type, it is not enough to use the correlation
coefficient between the two measurements as a measure of
agreement38. They pointed out that methods can correlate
well yet disagree greatly, as would occur if one method read
consistently higher than the other. For this reason, BlandAltman Plot was used to measure the level of agreement
between WOMAC and OHS. The Bland-Altman plots indicated
that there is systemic bias between WOMAC and OHS. And
the linear regression illustrated that with increasing mean
score, Arabic version of OHS tends to underestimate the
results of WOMAC. According to Tugay et al.39, support the
use of the Turkish version of OHS as a reliable and valid
outcome instrument in Turkish-speaking patients with
osteoarthritis of the hip. The illustrated forest plots, and
effect sizes, showed that OHS score was generally higher
than WOMAC scores. In general, the results of both methods
lead the surgeon to the right direction when it comes to
information about the overall condition of the patient at a
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given time, since there is a moderate correlation between
both methods, however, it is important to note that there
is a potential probability that when the pain is increasing,
OHS tends to overestimate the level of the deterioration in
comparison to WOMAC. It is also important to be cautious
using OHS when the change direction of patient’s condition
is investigated, since there is a potential probability that
the false signal about the improvement or deterioration of
condition is reported in comparison to WOMAC.

8.

9.

10.

11.

Conclusion
The primary purpose of this study was to create a reliable
and valid Arabic version of OHS by translation and adaptation.
For this purpose, the Arabic version of OHS is compared
to the efficacy and results of WOMAC questionnaire. Its
reliability - calculated both through Cronbach’s alpha and
ICC - was good.
Correlation with WOMAC subscales are medium to large,
which points to its convergent validity. Bland-Altman plot
indicated that there is a systemic bias between OHS and
WOMAC, which was significantly decreased over time, so that
there has been no systemic bias in the last measurement.
Overall, Arabic version of OHS could potentially be used as
diagnostic tool for patients with hip problems, when it comes
to information about the overall condition of the patient
at a given time, however, it is important to be cautious
using OHS when the follow-up and the recovery process
of patient’s condition is investigated, since firstly, there
is a potential probability that the level of deterioration of
the patient’s condition will be overestimated by OHS, and
secondly, around 40% of patients who were believed to
have worsened condition according to OHS, were improving
according to WOMAC.

12.

13.

14.

15.

16.

17.

18.
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