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Background: The Harris hip score (HHS), a self-administered questionnaire, is widely used to evaluate hip
pathology affecting health-related quality of life and physical function. This study’s purpose was HHS
translation to Persian (HHS-Pr) and validation in patients with different hip pathologies.
Methods: Translation and cultural adaptation followed existing guidelines. Hip pathology patients (n ¼
151) completed the HHS, 12-Item Health Survey, and the Western Ontario and McMaster Universities
Arthritis Index (WOMAC). Criterion validity was determined from comparisons between the HHS mea-
sures and the different corresponding WOMAC domains. Internal consistency used Cronbach’s alpha (a),
content validity the “content validity index,” and floor/ceiling effect the end-range 15%. Test-retest
reliability used the intraclass correlation coefficient (subsample n ¼ 30) at 3-7 days that compared
baseline with a repeated measure. Measurement precision and change sensitivity used longitudinal
assessment (subgroup n ¼ 30) from the standard error of the measurement and minimal detectable
change.
Results: Cross-cultural adaptation required minor wording changes. The mean HHS-Pr was 57.77 ± 19.69.
Criterion validity was significant with the WOMAC (r ¼ �0.76) and 12-Item Health Survey Physical
Component Summary (r ¼ 0.47). Internal consistency was high before (a ¼ 0.75) and after standardi-
zation (a ¼ 0.86). Content validity was satisfactory (content validity index¼ 0.88). No floor/ceiling effects
were found. Test-retest reliability (intraclass correlation coefficient ¼ 0.85) was excellent, as was stan-
dard error of the measurement (raw score ¼ 5.8) and minimal detectable change (raw score ¼ 11.4).
Conclusions: The HHS-Pr demonstrated adequate validity, reliability, and sensitivity to change. These
psychometric properties sufficiently measure functional status in patients with hip pathologies in a
Persian-speaking population.
© 2024 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Hip osteoarthritis (HOA) is a prevalent degenerative arthritis
caused by the wearing down of the articular cartilage layers [1] and
leading to pain, stiffness, and decreased functional mobility [2].
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Several tools are available to evaluate the functional status and
success of interventions in osteoarthritis patients. Among the
available patient-reported outcome measures (PROMs) [3,4], the
regional and joint-specific PROMs are more appropriate in the
research and clinical setting due to their cost-effectiveness, time
consumption, and administrative burden [5,6]. The Harris hip score
(HHS) is a widely used tool for evaluation of hip pathologies [7,8]. It
was originally developed to assess the pain, function, range of
motion, and deformity of HOA patients. The HHS has been trans-
lated and validated into different languages such as Turkish, Arabic,
Portuguese [9e11], Italian [1], and Slovenian [8].
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In a recent Persian study by Mirghaderi et al [12], the Persian
version of HHS was provided, but serious limitations were noted.
These indicate the need to conduct further research into this
version as the Persian HHS was only assessed among patients un-
dergoing total hip arthroplasty surgery, limiting the generalizability
of the results. Further, only limited psychometric properties were
evaluated, where crucial properties such as face and content val-
idity were not considered. To assess the criterion validity, the use of
generic health status scales is a priority for joint-specific or disease-
specific scores, and this was not used in the Persian HHS study.
Consequently, the aim of this study was to translate, culturally
adapt, and evaluate the psychometric properties of reliability and
validity of the translated Persian version of the HHS (HHS-Pr) in
various conditions of hip pathology.

Material and methods

Study design

This cross-sectional study was approved by the ethical com-
mittee of University of Social Welfare and Rehabilitation Sciences.
The data was collected from patients with a variety of hip pathol-
ogies who were referred to one of 3 orthopaedic clinics in Tehran
city from September 2023 to November 2023.

Translation and cultural adaptation

The process of translation and cultural adaptation was per-
formed in 5 stages in accordance with the recommendation
guidelines [13]. Two independent native bilingual Persian trans-
lators performed the forward translation (stage 1). One of the
translators was a physiotherapist who acted as a professional lit-
erary translator familiar with the topic, and an additional profes-
sional translator was unfamiliar with the subject. For stage 2, one
researcher and one translator synthesized a general version of the
Persian HHS (HHS-Pr). Stage 3 involved 2 additional blinded bilin-
gual translators who independently performed the back-
translation into English. In stage 4, an expert committee
composed of 2 physiotherapists, 2 orthopaedic surgeons, a psy-
chologist, the 4 translators, and a methodologist obtained
consensus on a prefinal HHS. Stage 5 involved the pilot stage with a
sample of n¼ 10 physiotherapists and orthopaedic surgeons for the
physical examination section and n ¼ 15 patients with different hip
pathologies for the remaining sections who reached a consensus on
the clarity of language, readability, understandability, and
simplicity of the final HHS-Pr version made available for psycho-
metric evaluation.

Psychometric properties evaluation

Six HHS-Pr psychometric properties were considered for eval-
uation: face and content validity, reliability, internal consistency,
floor/ceiling effect, precision, sensitivity, and criterion validity. In
the pilot test during stage 5 of the translation and cultural adap-
tation step, the participants were interviewed as detailed above,
which verified face validity. Content validity index (CVI) as a
measure of content validity was determined by 8 experts including
a physiotherapist, an occupational therapist, and an orthopaedic
surgeon. The proportion of experts that gave a rating of 3-4 on a 4-
point Likert scale was considered as average (1 ¼ not relevant, 4 ¼
very relevant) [14,15]. Floor and ceiling effects were greater than
15% [15]. To determine the test-retest reliability by calculating the
intraclass correlation coefficients (ICC2,1), the HHS-Pr questionnaire
was completed by the participants and professionals at 2 different
appointments with an interval of 3-7 days during a period of no
intervention [16]. Minimal detectable change (MDC) at the 95%
limits of confidence (MDC95) was calculated from (MDC95 ¼ stan-
dard error of the measurement [SEM]

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

2*1:96
p

) [17], where the
SEM ¼ standard deviation

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

1� ICC
p

) [18]. Two Persian in-
struments, Western Ontario and McMaster Universities Arthritis
Index (WOMAC) and SF12 [19,20], were used in this study as criteria
for the criterion validity of the HHS-Pr.
Participants

Patients with hip pathology who visited one of 3 specialized hip
orthopaedic clinics were considered for enrollment in the study.
The inclusion criteria for pathology were arthritis, avascular ne-
crosis, labral lesions, osteoporosis, arthroplasty, or fractures.
Further inclusion criteria were the ability to read and understand
the self-report questionnaires, an age of at least 40 years, medical
stability, and willingness to participate. Exclusion criteria were the
inability to complete the questionnaires, cognitive impairment, and
lack of ability to understand the Persian language. According to the
published guidelines [21], a subject-to-item ratio method is used
for sample size determination in psychometric validation studies. It
was shown that around 92% of the articles reported a subject to
item ratio of�2, whereas 25% had a ratio of�20 [22]. We selected a
ratio of 10 per item with a 15% dropout as our ratio precedent to
ensure a minimum sample size. Consequently, with n ¼ 151 (13
items of HHS) [23,24], we exceeded the required minimum of n ¼
130. A final sample of 151 patients was enrolled in the study. A
subsample of n ¼ 30 participants were randomly selected using a
random number generator (an online tool) for test-retest reliability.
An extra exclusion criterion, changes in the HOA treatment, was
considered for reliability patients during the 3-7-day interval. All
participants signed an informed consent prior to inclusion.
Instruments

Harris hip score (HHS)
The HHS is a joint-specific outcomemeasurewith scores in the 4

domains of pain (44 points), function (47 points), deformity (4
points), and range of motion (5 points) (0 ¼ extreme symptoms;
100 ¼ no symptoms) [25] (score <70 ¼ poor result; 70-80 ¼ fair;
80-90 ¼ good; 90-100 ¼ excellent [26]).
Western Ontario and McMaster Universities Arthritis Index
(WOMAC)

The WOMAC is a self-administered questionnaire [27] that
consists of 24 questions divided into the 3 subscales of pain, stiff-
ness, and physical function. For each question, a Likert scale of 0-4,
none (0), mild (1), moderate (2), severe (3), and extreme are
considered. Total WOMAC scores (0-96) are computed by summing
the 3 subscale scores [1,28]. The Persian version of theWOMACwas
used in the current study [20].
12-Item Short Form Survey (SF-12)
The 12-Item Short Form Survey (SF-12) is a general self-reported

outcome measure that detects changes in health-related quality of
life [1]. It covers 8 health domains in 2 subscales assess quality of
life and is named the Physical Component Summary (PCS-12) and
Mental Component Summary (MCS-12) [29]. The mean score is
50.0 ± 10.0 (range: 0-100), where a higher score indicates better
quality of life. The Persian version of the SF-12 was used in this
study [19].



Table 1
Descriptive statistics for clinical characteristics of patients (n ¼ 151) and related
questionnaire scores.

Variables Mean ± SD Frequency
(percentage)

Age 48.16 ± 16.03 -
WOMAC score 45.36 ± 18.04 -
Harris hip score 57.77 ± 19.69 -
SF-12 32.08 ± 6.08 -
PCS-12 39.90 ± 5.10 -
MCS-12 45.96 ± 4.56 -
Gender
Male 63.24 ± 11.05 68 (45.03%)
Female 56.89 ± 8.67 83 (54.96%)

Diagnosis
Primary arthritis 61 (40.39%)
Unilateral THA - 21 (13.90%)
Hip pain - 18 (11.92%)
Congenital dislocation of hip 9 (5.96)
Femoral fracture - 10 (6.62)
Osteoporosis 13 (8.60)
Bilateral THA - 8 (5.30)
AVN Avascular necrosis - 6 (3.98)
Revision THA - 5 (3.31)

SD, standard deviation; THA, total hip arthroplasty.
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Statistical analysis

Statistical analyses were conducted with Package for the Social
Sciences (SPSS) ver. 17.5 (SPSS Inc., Chicago, IL). The level of sig-
nificance for all statistical procedures was set at P � .05.
Kolmogorov-Smirnov test was used to check the normal distribu-
tion of the data. The descriptive results for continuous and cate-
gorical variables were presented as mean ± standard deviation and
percentages (%), respectively. Internal consistency was analyzed by
calculating the Cronbach's alpha. Cronbach’s a value of higher than
0.70 was considered satisfactory [30]. ICCs between 0.75 and 0.90
were considered good, and ICCs greater than 0.90 were excellent
[30,31]. Pearson's coefficients greater than 0.5 were considered
strong, between 0.35 and 0.5 moderate, and less than 0.35 weak
[32].

Results

Translation and cultural adaptations

During the translation process, consensus on 2 domains of pain
and distance were reached by the expert committee. In the pain
domain, the term “aspirin” usage is not routine in Iranian culture
and was substituted with the considered synonym for “painkillers”
including nonsteroidal anti-inflammatory drugs (NSAIDs). In the
“distance walked” domain, the “block” is an American term that is
not familiar to Iranian people and was substituted with a duration
time or meters as a clearer expression of the distance, where a city
block in the United States is around 300 feet or about 100 meters
long that, at a moderate walking pace for a healthy subject takes
about 1-2 minutes on average. Hence, it was decided to keep both
of the words duration time (30 minutes) and meters (1 kilometer)
instead of “6 blocks” and accordingly the 10-15 minutes and 300-
500 meters instead of “2 or 3 blocks.” All other questions had no
apparent difficulty.

Descriptive analysis

The mean age of patients was 48.16 ± 16.03 years, and n ¼ 68
(45.03%) patients were male, and n ¼ 83 (54.96%) patients were
female. The majority of patients were diagnosed as HOA (n ¼ 61,
40.39%). In patients where both hips were involved, the most
painful side was considered for subsequent analysis (n ¼ 26,
17.21%). The mean HHS andWOMAC scores were 57.77 ± 19.69 and
45.36 ± 18.04, respectively. The descriptive and clinical character-
istics of the patients and obtained scores are detailed in Table 1.

Assessment of psychometric properties

Reliability results showed that the ICC values for single and
average measures were 0.85 and 0.92, respectively. The Cronbach’s
alpha coefficient and Cronbach’s alpha based on standardized items
for evaluation of internal consistency were 0.75 and 0.86, respec-
tively. The Cronbach’s alpha following the alternating removal of
each of the items is reported in Table 2.

The SEM and subsequent MDC95 confidence interval for the
HHS-Pr total score were 5.78 and 11.39. This implies that in 95% of
the patients, a change of 11 points or more is likely to represent a
true change in overall HHS-Pr measured function.

The HHS-Pr had a strong correlation with the WOMAC total
score (r¼�0.76) and amoderate correlationwith the PCS-12 of the
SF-12 (r ¼ 0.47). Both correlations were statistically significant. In
contrast, a weak correlation (r ¼ 0.12) and no significance (P ¼ .07)
were observed between the HHS-Pr and the SF-12 mental
component.
All 8 experts endorsed the relevancy and validity of the total
HHS-Pr (CVI¼ 0.88). No patients had the lowest total score, and just
one patient (0.72%) had the highest score indicating no floor or
ceiling effects.
Discussion

The HHS, with its 2 critical domains of pain and function, is one
of approximately 20 related hip PROMs commonly used for the
assessment of hip joint disease [10]. The HHS also serves as a
reference measure in the criterion validity evaluation of other hip
PROMs [33]. Another priority of the HHS is that it has a higher
responsiveness compared to the other joint-specific PROMs such as
the WOMAC [33] and generic PROMs such as the 36-Item Short
Form Health Survey (SF-36) or SF-12 [34]. In addition to the above
advantages, there are no other Persian PROMs for hip disease
evaluation except the Hip disability and Osteoarthritis Outcome
Score, though the Lower Limb Functional Index as a regional PROM
is available in Persian; however there are no studies to date that
have detailed these regional PROM psychometric properties in a
hip-only population. Consequently, in the current study, the orig-
inal HHS was considered for translation and evaluation of its psy-
chometric properties in a Persian-speaking population.

To our knowledge, 6 different language versions of the HHS are
available: in Italian [1], Arabic [10], Turkish [9], Portuguese [11],
Slovenian [8], and recently in Persian [12]. Someminor changes due
to the cultural difference were made in the HHS-Pr version. In the 2
domains of pain and function, some phrases were not familiar to
Iranian people. Instead of “stronger than aspirin,” we accepted the
term “painkiller” or “NSAIDs” due to their higher prescription by
the physician and common recognition within the Iranian society.
In Iranian culture, there is a belief that drugs containing cortico-
steroids have stronger effects than aspirin or acetaminophen.
Similar to our study, the term “aspirin” was considered as the
synonym of “NSAIDs” [1], pain killers [8], and simple analgesics [11]
in the Italian, Slovenian, and Portuguese versions, respectively. To
define the walking distance, a more acceptable measure in Iranian
society is duration in time and distance between 2 points in meters.
We incorporated both phrases of duration time in minutes and
distance in meters simultaneously in the final version of the HHS-



Table 2
Cronbach's alpha coefficients for the items of the HHS questionnaire.

Item Scale mean if
item deleted

Scale variance if
item deleted

Corrected item-total
correlation

Cronbach's alpha if
item deleted

Pain 35.5325 142.300 .574 .772
Distance walked 51.7380 301.832 .729 .597
Activities (shoes, socks) 55.9983 347.958 .763 .640
Public transportation 57.7791 374.778 .566 .668
Support 49.6079 315.838 .460 .631
Limp 53.1558 315.439 .534 .623
Stairs 56.5051 348.959 .704 .641
Sitting 54.9161 343.292 .686 .636
Presence of deformity 55.9298 362.013 .268 .664
Total degrees of flexion 54.6127 382.295 .432 .676
Total degrees of abduction 57.7349 385.605 .069 .679
Total degrees of external rotation 58.0654 385.558 .152 .679
Total degrees of adduction 58.1846 385.751 .177 .679
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Pr. Similar to our amendments, all other translated versions of the
HHS altered the term “blocks” to be replaced by “duration time”
[1,8e10]. As stated, several language and cultural adaptation
changes were made in the current study during the translation and
cultural adaptation process. In contrast to our study, in the recently
published HHS-Pr, no corrections were made during the cultural
adaptation process. This indicates that face validity has not been
addressed.

Content validity evaluation through CVI was not measured in
previous reported HHS versions, but as with the present study, no
ceiling and floor effects were found in the Italian [1], Slovenian [8],
Turkish [10], and Persian [12] versions. The internal consistency
estimated by Cronbach’s a was 0.75 for the HHS-Pr, which is above
the acceptable level cutoff (>0.70). Our results were similar to the
Turkish and Persian (0.70), slightly lower than the Italian (0.816),
and Slovenian (0.94), and higher than the Arabic (0.528) versions.
Generally, if Cronbach’s alpha is higher than 0.90, it suggests that
some items of an instruments are redundant. We did not observe
such values in our results. Findings from internal consistency
analysis in terms of the Pearson item-total correlations suggested
that items of physical examination were not correlated with other
items in pain and function. It may be that there is a need for further
research to assess the short form or modified version of HHS
without consideration of the physical examination items.

Results of the test-retest reliability through ICC calculations
were good with an ICC of 0.85. In accordance with our results,
previous studies [1,8e10,12] were similar and indicated that HHS-
Pr was stable and reproducible in Persian patients. To explain the
reliability result, it should be considered that the time interval
between the 2 administrations is a critical factor. An interval of 3-7
days is recommended for assessing test-retest reliability that little
change should occur in the patients’ health status and good reli-
ability is expected for nonacute patients [35].

The MDC95% was 11.39 points, as calculated from the SEM. This
is comparable to the previous published versions of the HHS,
Turkish (13.3), and Slovenian (10.1) versions of the MDC reported
values. The MDC reflects the lowest score change, which is the
result of real change in patient condition status. For HHS-Pr,
changes below the 11.39 point contribute to measurement error.

The criterion validity of the HHS-Pr was evaluated by compari-
son between 2 scales: the WOMAC as a disease-specific instrument
and the SF-12 as a generic instrument. Criterion validity results
identified that the correlation between the HHS and WOMAC was
higher than with the SF-12. Generally, higher responsiveness is
present for disease-specific PROMs in comparison to generic
PROMs, and this known difference may justify this discrepancy [1].
The findings were similar to those of the Slovenian [8], Turkish [9],
Persian [12] and Italian [1] versions, where the WOMAC was used
with respective correlations of 0.87, 0.64, 0.69, and 0.75 for each
language.

Two common generic instruments have been used in previous
studies to test the criterion validity including convergent and
discriminate validity of the HHS. The SF-12 was used in the Italian
version with results similar to those of this study with a moderate
correlation being found between the HHS and PCS-SF12 [1]. The SF-
12 was selected as it is shorter than the SF-36 and therefore easier
to administer to elderly patients with hip pathology.

In the other versions, ie, Arabic [10], Slovenian [8], and Turkish
[9], the SF-36 as a generic instrument was considered. The SF-36 8
scales [including physical functioning, role limitations due to
physical function, bodily pain, general health perceptions, vitality,
social function, emotional function, and mental health] can be
aggregated into 2 summary measures of the PCS and MCS scores
the same as SF-12 [36]. A higher correlationwith the Slovenian (r¼
0.687) and Turkish (r ¼ 0.63) versions confirmed the convergent
validity of HHS. The PCS is directly related to the pain, function, and
symptoms derived from the hip pathology itself, not to other
matters such as social and mental factors. Hence, the higher cor-
relation between the HHS and PCS-SF36 is reasonable. Further, a
lower correlation between the HHS with the MCS of SF-36 in the
Slovenian (r ¼ 0.548) and Turkish (r ¼ 0.14) versions [8,9]
confirmed the divergent validity.

In the Arabic version, the MCS and PCS were not reported;
however, the correlation between the total scores of the SF-36 and
HHS (r¼ 0.71) were reported as strong criterion validity [10]. In the
recently published HHS-Pr [12], unfortunately, the authors did not
use generic health status scales to evaluate the criterion validity.
Consequently, the comparison of the results is not possible.
Limitations

There are some limitations to our study. The sample size in
current study was limited, and participating subjects may not be
representative of the entire Iranian subject population with hip
pathology.

For test-retest reliability analysis, a 3-7-day interval was
considered. Though this presents a stable condition for the sub-
acute to chronic patients during this interval time, it could not be
verified as an anchor-based measure of overall status was not
concurrently made.

Further, the HHS is considered a legacy PROM as it has been
some decades since it was developed, and PROMs with improved
methodology are available. Further, the dual requirement for both
patient and clinician input detracts from the overall practicality and
utility of the PROM.
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Strengths

Criterion validity evaluation of the HHS-Pr against both generic
and disease-specific questionnaires can be regarded as a study
strength. Similarly, for both face and content validity simultaneous
evaluation.

Conclusions

This study showed that the HHS was accurately translated into a
Persian version that was a reliable and valid measure of hip func-
tion in Iranian patients with hip pathology. Consequently the study
allows new comparisons between Persian-speaking patients and
other already validated HHS versions and the assessment of these
patients with this PROM in the clinical setting.
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