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Abstract 

Introduction: The Harris Hip Score is the most widely used outcome measure for the assessment of hip patholo-
gies. An official Slovenian version has not been culturally adapted and validated. The aim of this study was to create a 
Slovenian valid and reliable version of the HHS.

Materials and method: The HHS was translated and modified in Slovenian. The measurement properties of the Slo-
venian HHS were tested in 42 patients suffering from different hip pathologies. Reliability, responsiveness, construct 
validity, convergent/divergent validity and content validity of the Slovenian version of the HHS were tested.

Results: Only minor adaptation was required in the translation process. The internal consistency of the HHS 
expressed by Cronbach’s alpha was 0.94. The test–retest reliability expressed by the intraclass correlation coefficient 
was 0.983. The correlations of the HHS scale with the WOMAC scale (r = − 0.877) and the VAS scale (r = − 0.717) were 
statistically significant. The highest correlation between the HHS and SF-36 was with the General Health dimension 
(r = 0.61). while the lowest correlation was with the SF-36 Mental Health dimension (r = 0.43). MDC95% was 10.1. No 
floor or ceiling effects were found.

Conclusion: Slovenian version of HHS seems to has an acceptable level of reliability and validity. Slovenian HHS is 
short, comprehensible and easy to administer and interpret.

Trial registration: Approved by the Slovenian National Medical Ethics Committee (0120-46/2019/19).
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Introduction
Many outcome measures have been developed for the 
assessment of hip pathologies, such as the Oxford Hip 
Score, Nonarthritic Hip Score, Hip and Groin Out-
come Score, International Hip Outcome Tool, Hip Out-
come Score, Hip Dysfunction and Osteoarthritis Score, 
and Merle d’Aubigné and Postel score [1–6]. The Harris 
Hip Score (HHS) is one of the most widely used health 
related quality of life measures for the assessment of hip 

pathology [7]. The HHS was developed for the assess-
ment of the results of hip surgery and evaluation of vari-
ous hip disabilities in an adult population [8]. The HHS is 
administered by a physician or physiotherapist and pre-
sents a scale with the maximum of 100 points, including 
evaluation of pain, function, deformity and motion [8]. 
The pain domain measures pain severity and its effect 
on activities and need for  pain medication. The func-
tion domain is divided into  daily activities (stair use, 
using public transportation, sitting, and managing shoes 
and socks) and gait (limp, support needed, and walk-
ing distance). The deformity domains observe hip flex-
ion, adduction, internal rotation, and extremity length 
discrepancy while the range of motion (ROM) domain 
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asses hip ROM [8]. The range of motion item consists 
of 6 motions that are graded based on the arc of motion 
possible. Each range of motion gradation is assigned an 
index factor and a maximum possible value, which are 
used to calculate arc of motion points [8]. These points 
are added and multiplied by 0.05 to receive the total 
points for range of motion. The total score is calculated 
by summing the scores for the 4 domains [8, 9]. The score 
is covering pain (1 item, 0–44 points), function (7 items, 
0–47 points), absence of deformity (1 item, 4 points), and 
range of motion (2 items, 5 points). A total score below 
70 points is considered a poor result, 70 to 80 reasonable, 
80 to 90 good and 90 to 100 excellent [10].

Outcomes such as quality of life related to health, func-
tional capacity, pain and satisfaction scales have been 
emphasized as they enable the analysis of the state of 
health and manifestations of disease in individuals’ lives 
[1–10]. Malchau et al. [11] showed the HHS to be a reli-
able and valid measure of hip function. Several studies 
have used the HHS as a patient self-report questionnaire 
[11, 12]. Mahomed et al. [12] made comparison study of 
patient self-report HHS with surgeon assessment. Over-
all, the self-report and surgeon-assessed HHS showed 
excellent concordance. The results of similar studies sup-
port the use of the HHS as a self-report instrument [13]. 
In contrast, Lieberman et al. [14] found significant differ-
ences between patient self-report and physician evalua-
tion of outcomes after total hip arthroplasty.

According to available sources in databases, the HHS 
has been translated, culturally adapted and validated on 
Italian [15], Turkish [16], Arabic [17] and Portuguese 
[18] language. Construct and criterion validity of the 
HHS Italian Version were confirmed by satisfactory val-
ues of Spearman s Rho for correlation between specific 
domains of HHS and Western Ontario and Mac Master 
Osteoarthritis Index (WOMAC) and the Short Form 
Health Survey (SF-36) scores [15]. Interobserver and 
test–retest reliabilities obtained values of 0.996 and 0.975 
respectively. Cronbach s alpha for internal consistency 
was 0.816 [15]. The Turkish version of the HHS showed 
sufficient internal consistency (Cronbach’s alpha, 0.70) 
and test–retest reliability (ICC = 0.91) [16]. The correla-
tion coefficients between the HHS, the WOMAC and the 
Oxford Hip Score were 0.64 and 0.89 respectively [16]. 
Internal consistency of the Arabic version of HHS was 
estimated by calculating Cronbach’s alpha in three dif-
ferent occasions. For each of the three administrations 
of instruments, the internal consistency, estimated using 
Cronbach’s alpha, was very good or excellent—α1 = 0.92, 
α2 = 0.91, and α3 = 0.90. The Arabic version of the HHS 
showed good test–retest reliability (ICC = 0.76) (95% CI 
0.44–0.88) [17]. The Brazilian version of the HHS was 
translated and culturally adapted but not yet validated. A 

further study is currently underway to evaluate the reli-
ability and validity of the culturally adapted Brazilian ver-
sion [18].

In spite the fact that HHS is the most widely used out-
come measure for the assessment of hip pathologies, an 
official Slovenian version has not been cultural adopted 
and validated. When there is an assessment protocol 
described and validated in another language, it is neces-
sary to standardize the cross-cultural equivalence meth-
odology in the language to be used for this protocol to be 
employed [19, 20].

The aim of this study was to provide a reliable Slove-
nian version of the Harris Hip Score. The authors aimed 
to translate the HHS and adapt it to the Slovenian cul-
ture, following the guidelines for validation and cross-
cultural adaptation stated by Guillemin et al. [21].

Considering the psychometric information of the 
HHS and currently existing validation studies protocol, 
authors determined and chose the WOMAC, the SF-36 
and Visual Analogue Scale (VAS) to be compared to the 
HHS.

Methods
The HHS was translated and validated on Slovenian 
language as a part of a doctoral thesis research project, 
which aimed to develop and explore effects of the medical 
device named Hip traction and Vibration device for hip 
pain in elderly patients with primary symptomatic cox-
arthrosis. The method of translation and cultural adapta-
tion of the Harris Hip Score used the criteria described 
by Guillemin et al. [21], which involved four stages: initial 
translation; back-translation; examination of the versions 
with preparation of a consensus version; and commented 
pre-test with development of the final version.

Translation and cross‑cultural adaptation
Two well-qualified Slovenian translators, fluent in Eng-
lish language were responsible for the literary and con-
ceptual translation of the HHS. First informed translator 
was a physiotherapist and the second one was a profes-
sional literary translator. Both translators’ mother tongue 
was Slovene and both were fluent in English. Both trans-
lations were compared and reviewed by a specially estab-
lished group for this.

task consisting of one medical doctor who is specialist 
in physical medicine and rehabilitation; a two PhD. stu-
dents of Biomedicine (Medical Faculty in Ljubljana) and 
one occupational therapist. The group highlighted any 
conceptual errors or inconsistencies in the translations in 
order to establish a single preliminary draft, synthesized 
from the separate forward translations. The backward 
translation of the HHS was carried out by a professional 
linguist with a university degree in English who had never 
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seen the original English version of the questionnaire. At 
the end, all corrections were collected and a single afford-
able translation was created.

Six patients with diagnosis of coxarthrosis (N = 3) and 
hip fracture (N = 3) have tested the pre-final version to 
ensure understanding the purpose and meaning of each 
question to provide the final Slovenian version of the 
HHS. Patients expressed their opinions on used wording, 
understandability, interpretation, and cultural relevance 
of the translation. The final version of the Slovenian ver-
sion of the HHS was approved after the final review.

Participants
Patients were regular residents of the nursing home 
“Lucija” in Portorož where study was performed. The 
inclusion criteria for the patients were: Coxarthrosis, 
Femoral fracture, Hip arthroplasty, Osteoporosis, Avas-
cular necrosis, Hip pain, Congenital dislocation of hip, 
Hip effusion, Muscle tear, Edema of femoral head, Ace-
tabular cystic lesion. All participants who passed eligi-
bility criteria were asked to read and sign an informed 
consent form that had been approved by the Slovenian 
National Medical Ethics Committee (0120–46/2019/19).

Out of 180 elderly patients with different hip patholo-
gies (Coxarthrosis, Femoral fracture, Hip arthroplasty, 
Osteoporosis, Hip pain) were initially considered for 
inclusion, 85 were eligible to enter the study, while 31 
did not meet inclusion criteria. Amid eligible patients 
12 refused to participate in the study. Participants were 
excluded from the study due to the inability to: to cooper-
ate, understand and fulfill the questionnaires, understand 
the Slovenian language, have other inabilities to partici-
pate in the study (i.e., medical conditions, being alcohol 
or substance dependent, or current alcohol or substance 
abuse, cardiac or other medical instability, immobilized, 
fractured, having active malignancy, and mental illness). 
Finally, 42 elderly patients with different hip pathologies 
were enrolled into the study.

Minimal sample size  (SSmin) was calculated via free 
G*Power 3.1.9.4 software (Faul, Kiel, Germany). G*Power 
is a tool to compute statistical power analyses for many 
different t tests, F tests, χ2 tests, z tests and some exact 
tests. G*Power can also be used to compute effect sizes 
and to display graphically the results of power analyses 
[22]. A priori correlation power analysis and sample size 
calculations were performed by assuming the popula-
tion correlation alternative hypothesis—(pH1 = 0.70) and 
determining the population correlation assuming null 
hypothesis—(pH0 = 0.70). Furthermore, calculated effect 
size was 0.5, α error probability was 0.05 and power (1-β 
err prob) was 0.95. Minimal sample size required for vali-
dation was 42.

The authors determined and chose the Western 
Ontario and McMaster Universities Arthritis Index 
(WOMAC), the Short form-36 Health survey (SF-36) 
and Visual Analogue Scale (VAS) to be compared to 
the HHS.  We specifically determined: the reliability, 
the responsiveness, the validity by correlation with the 
WOMAC [23], the Short form-36 Health survey [24] and 
VAS [25], which are culturally adapted and validated on 
Slovenian language. The patients were asked to complete 
the Slovenian version of the HHS, the WOMAC, the 
SF-36 and VAS. Ten days after first assessment, patients 
were asked again to complete Slovenian version of HHS 
to determine the test–retest reliability. One physiother-
apist and one occupational therapist provided assis-
tance in reading, writing, and explanation, if requested. 
The study was performed between September 2019 and 
March 2020.

The HHS is a clinician-based, joint-specific assess-
ment tool and requires the health-care professional to 
grade the patient’s pain (44 points), mobility and walking 
(47 points), range of motion (5 points), and absence of 
deformities (4 points). Each question is answered using a 
Likert scale with an overall score ranging from 0 (extreme 
symptoms) to 100 (no symptoms). A total HHS of ˂70 
points is considered poor result, 70 to 80 is fair, 80 to 90 
is good, and the 90 to 100 is excellent [26].

The WOMAC is a self-administered, disease-specific 
measure that contains subscales for pain, stiffness, and 
physical function [27]. The original global score is calcu-
lated as the sum of the scores for each subscale. Scores 
range from 0 to 20 (pain), 0 to 8 (stiffness), and 0 to 68 
(function) [27]. The higher the score, the worse the health 
state.

The SF-36 comprises eight scaled scores; each scale is 
directly transformed into a scale from 0 to 100 to identify 
the patient’s physical and mental state [28]. These eight 
sections are: physical functioning (PF); role limitations 
due to physical function (RP); bodily pain (BP); general 
health perceptions (GH); vitality (VH); social function 
(SF); emotional function (RE); and mental health (MH) 
[28, 29].

Statistical analysis
Reliability, responsiveness, construct validity, conver-
gent/divergent validity and content validity of the Slo-
venian version of the HHS were tested. Free Statistics 
Software, version 1.2.1 (Wessa P, Leuven, Belgium) was 
used for statistical analysis. Descriptive statistic was cal-
culated (frequency counts and percentages for nominal 
variables, measures of central tendency and dispersion 
for continuous variables. The level of significance was 
p˂0.05. The Kolmogorov–Smirnov test was used for 
assessment of the normality of the distribution.



Page 4 of 8Josipović et al. Health Qual Life Outcomes          (2020) 18:335 

Reliability
Reliability consists in a measure of consistency, repeat-
ability and agreement of experimental results [7, 20]. 
Internal consistency was assessed using Cronbach’s alpha 
(α) coefficient. It estimates coherence among each com-
ponent of the test. It is a measure of the homogeneity of 
the questions within a questionnaire [15, 30]. An α coef-
ficient of 0.70–0.95 was considered to be adequate [15, 
16, 30]. Test–retest reliability requires two administra-
tions of the instrument during a period of time when no 
change in the target concept has occurred [31] and rep-
resents a scale’s capability of giving consistent results [16, 
31]. The intra-class correlation coefficient (ICC) was used 
to measure the test–retest reliability of the Slovenian ver-
sion of HHS. Correlation values of r ≥ 0.40 were consid-
ered satisfactory, r ≥ 0.81–1.00 was excellent, 0.61–0.80 
was very good, 0.41–0.60 was good, 0.21–0.40 was fair, 
and 0.00- 0.20 was poor [22]. Most of the studies con-
sider ICC to be good when it ranges between 0.6 and 0.9 
[15, 32] so we determined as criterion ICC > 0.65.

Responsiveness
Responsiveness refers to the ability of an outcome meas-
ure to detect change when it has truly occurred, either as 
the result of an intervention or over time. Responsive-
ness is reported using change (or difference) scores. The 
Standard error of measurement (SEM) is calculated as 
the SD of the scores × the square root of (1-ICC), using 
data from the first and second administrations of the 
Slovenian version of the HHS. The minimal detectable 
change (MDC) refers to the minimal amount of change 
that is within measurement error. The SEM was used 
to determine the MDC at the 95% limits of confidence 
(MDC95%) and was calculated as the SEM × 1.96 × the 
square root of 2 [16, 33].

Validity
Validity is the criterion whereby an outcome measure is 
tested for its ability to actually measure what it aims to 
measure [15, 33]. Pearson’s correlation coefficients and 
their 95% confidence intervals were calculated to assess 
construct validity and convergent/divergent validity. 
The construct validity of the Slovenian version of HHS 
was provided by determining its relationship with the 
WOMAC, the VAS and the physical component sum-
mary (PCS) of the SF-36. The PF, RP, and PCS domains of 
the SF-36 were used to assess the convergent validity. The 
divergent validity of the Slovenian HHS was provided by 
determining its relationships with the MH, RE, and men-
tal component score (MCS) domains of the SF36 [15–17, 
32, 33]. Content validity was assessed by the distribution 
and occurrence of ceiling and floor effects [1, 23]. Floor 
and ceiling effects of the HHS at the first and second 

administrations were assessed by calculating the propor-
tion of the patients scoring the minimal (score of 0) or 
maximal (score of 100) scores relative the total number 
of patients [15, 32, 33]. Floor and ceiling effects were rel-
evant if > 30% of the patients had a floor and ceiling effect 
[16, 32, 33]. Less than 15% of results achieving minimum 
or maximum values means good content validity [15, 33].

Results
Translation and Cross‑cultural adaptation
The aforementioned research group consisting of mul-
tidisciplinary members compared the original and the 
back-translated versions of HHS in order to identify, dis-
cuss and resolve the semantic and conceptual discrepan-
cies. Subsequently, the differences between the original 
and the translated versions were addressed in a group 
discussion. Afterwards, each group member suggested 
the possible solution to resolve the addressed semantic 
and conceptual discrepancies. Each group member than 
ranked the suggestions from best to worst (not allowing 
ties). If needed, anonymous voting method on paper was 
used in purpose to choose the most appropriate solution 
out of the best ranked solutions. The solutions with the 
highest total ranking and votes were accepted in the final 
version. During the translation process of original HHS 
into the Slovenian version, few corrections were made 
as follows: In domain pain, the term aspirin was consid-
ered as a synonym for “Protibolečinsko zdravilo” (pain-
killers). In domain function, we came across on a term 
“blocks walked” which represented the distance walked 
in American culture. In Slovenian culture, the distance is 
expressed by the time or meters so we adopted the terms 
“Nekaj ulic (30  min)” (several streets, 30  min) instead 
of term “six blocks” and “2–3 ulice (10–15  min)” (2–3 
streets, 10–15 min) instead of term “two or three blocks”. 
After testing of the pre-final version of the Slovenian 
version of HHS on six patients and final review by the 
multidisciplinary group, no difficulties were found. Pre-
final version of Slovenian HHS was accepted as the final 
version.

Statistical analysis
Descriptive analysis
The study involved 42 participants (9 male and 33 
female). The median age of all subjects was 84 (range 
63–99  years). The median age of the male participants 
was 81 (range 65—87) and the median age of the female 
participants was 84 (range 63–99). Most participants, 
50%, were diagnosed with coxarthrosis.

The median on the Slovenian HHS in the first admin-
istration was 65 (range 2–99), while the median in 
the second administration was 67 (range 6–100). The 
arithmetic mean in the first administration was 59.71 



Page 5 of 8Josipović et al. Health Qual Life Outcomes          (2020) 18:335  

(SD = 27.85) and in the second administration was 62.31 
(SD = 25.60). The median on the WOMAC scale was 
35 (range 1–97.92) and the arithmetic mean was 34.42 
(SD = 32.28). The median on the VAS scale was 3 (range 
0–10) and the arithmetic mean was 3.37 (SD = 2.52).

The T-test for the dependent samples showed that 
there was a statistically significant difference between 
the arithmetic means of the HHS scale in the first and 
second administrations, with a higher result in the 
second administration. The effect size expressed by 
Cohen’s D index was 0.40, which is a small to medium 
effect (Cohen’s D index = arithmetic mean / standard 
deviation). Significant differences in arithmetic means 
between the first and second administration, and the 
small to medium effect of change expressed by the Cohen 
D index indicate on possible inherent bias.

The Kolmogorov–Smirnov test for normality of the 
distribution, showed that the HHS scores in the first and 
second administration did not deviate statistically sig-
nificantly from the normal distribution. The same was for 
WOMAC scores while VAS scores did not have a normal 
distribution (Table 1). The distribution of VAS scores on 
the right is asymmetric because the sample was domi-
nated by participants with a lower score on the scale. The 
skewness and kurtosis values for all variables are between 
− 2 and 2, which is considered acceptable for the use of 
parametric statistics [34].

Reliability
Cronbach’s α of 0.94 for the Slovenian version of the HHS 
was above the level generally considered acceptable for 

research purposes (more than 0.70). The test–retest reli-
ability of the HHS test was excellent, with an intraclass 
correlation coefficient of 0.983.

Responsiveness
Responsiveness is reported using change (or difference) 
scores. The SEM was used to determine the MDC at 
the 95% limits of confidence and was calculated as the 
SEM × 1.96 × the square root of 2 [16, 33]. The SEM of 
HHS was 3.6 and the MDC95% was 10.1.

Validity
The HHS scale was highly correlated with the WOMAC 
scale (r = − 0.877) and the VAS scale (r = − 0.717). Both 
correlations were statistically significant. Correlations 
of the HHS scale with all eight dimensions of the SF-36 
scale were statistically significant. Correlations of the 
HHS scale with all eight dimensions of the SF-36 scale 
are shown in (Table 2).

The highest correlation was between the Slovenian 
HHS and the general health dimension (GH, r = 0.616) 
of SF-36. The lowest correlation was between Slovenian 
HHS and the mental health dimension (MH, r = 0.437) 
of SF-36. The correlation with the Physical Component 
Summary (PCS) of SF-36 (r = 0.687) was higher than 
the correlation with the Mental Component Summary 
(MCS) of SF-36 (r = 0.548).

The value of the effect size of Pearson r correlation var-
ies between − 1 (a perfect negative correlation) to + 1 (a 
perfect positive correlation). The effect size is low if the 
value of r varies around 0.1, medium if r varies around 

Table 1 The Kolmogorov–Smirnov test for normality of the distribution

*This is a lower bound of the true significance
a Lilliefors Significance Correction

Kolmogorov‑Smirnova test Skewness Kurtosis

Statistic df Sig Skewness Std. Error Kurtosis Std. Error

HHS_1_overall 0.089 42 0.200* − 0.550 0.365 − 0.533 0.717

HHS_2_overall 0.122 42 0.117 − 0.705 0.365 − 0.235 0.717

WOMAC 0.125 42 0.097 0.689 0.365 − 0.213 0.717

VAS 0.177 42 0.002 0.731 0.365 − 0.387 0.717

Table 2 Correlations of the HHS with eight dimensions of the SF-36 scale

** Correlation is significant at the 0.01 level (2-tailed)

PF RP VT SF RE MH GH BP

HHS Pearson r Correlation 0.498** 0.519** 0.482** 0.460** 0.444** 0.437** 0.616** 0.442**

Sig. (2-tailed) 0.001 0.000 0.001 0.002 0.003 0.004 0.000 0.003

N 42 42 42 42 42 42 42 42
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0.3, and large if r varies more than 0.5 [34], meaning that 
effect sizes for correlations of the Slovenian version of 
HHS with SF-36 domains vary from medium to large. 
Therefore, effect sizes for correlations of the Slovenian 
HHS with the WOMAC and VAS scales are large.

Floor and ceiling effect were calculated for the first and 
second administration of the HHS scale. No patient had a 
minimal result in either assessment. One patient (2.38%) 
scored the highest in the second HHS administration.

Discussion
The cross-cultural adaptation strives to ensure consist-
ency in the validity of content between the versions of 
the questionnaire (original and in the target language). 
Subtle differences in living habits in the different cultures 
might make an item from the questionnaire more or less 
difficult to understand, and may alter the psychometric 
and statistical properties of the tool [15–21]. The final 
version of the Slovenian HHS revealed no complications 
within comprehension. Furthermore, the Slovenian ver-
sion of the HHS seems to has demonstrated acceptable 
levels of reliability and validity of evaluation of patient-
reported outcomes of Slovenian-speaking individuals 
with a variety of hip pathologies. The internal consistency 
of the HHS expressed by Cronbach’s alpha was 0.94 and 
was above the level generally considered acceptable for 
research purposes (more than 0.70). However, it is sug-
gested that the value of Coefficient alpha should not be 
more than 0.95 as it means multicollinearity between the 
items and indicated that some items are redundant or a 
number of items asking the same question in slightly dif-
ferent ways [35]. Cronbach s alpha for internal consist-
ency of Italian version of HHS was 0.816 [15] and 0.70 
[16] for the Turkish version respectively.

The test–retest reliability of the Slovenian version of 
HHS seems to be excellent, with an ICC of 0.983, similar 
to the results of previously reported data [15–17]. Hin-
man et al. reported a lower test–retest reliability with an 
ICC value of 0.76 [36]. Studies of test–retest reliability 
for health-related Quality of Life instruments have used 
varying intervals between test administrations. The inter-
val has ranged from 10 min to 1 month [37–43]. In the 
literature, the reported time intervals for estimation of 
test–retest reliability for the HHS was from 7–14  days 
[37, 44]. In short re-test intervals, patients can answer 
questions simply based on their memory of the first 
assessment while longer intervals can carry the risk of the 
spontaneous improvement of patient condition. In gen-
eral, the length of time between repeat administrations of 
a patient-reported outcome measure should be relatively 
short (3–7  days) when the condition being measured 
is expected to change rapidly [36, 37, 44]. Participants 
in our study did not undergo interventions that would 

imply rapid changes in condition and 50% of them were 
diagnosed with coxarthrosis. This means that the hip 
conditions included such as coxarthrosis are not likely 
to change so significantly over a (1–2) weeks period, so 
regarding to that, authors have chosen time interval of 
10 days based on similar studies [17, 37]. Marx et al. [37] 
reported no clinically or statistically significant difference 
between the measurement of test–retest reliability per-
formed with a 2-day interval as compared with a 2-week 
interval for athletic patients with disorders in their study. 
2- or 14-days’ time interval is considered short enough to 
prevent any change in patient’s disease, and long enough 
to avoid the patient remembering the answers given the 
first time [37]. The patients need not complete the sec-
ond test on an exact date, but rather within this time 
frame [37]. There is a lack of evidence available to aid in 
the selection of the time interval between questionnaire 
administration for a study of test–retest reliability for 
health status instruments in patients with osteoarthritis 
[16, 37].

HHS responsiveness has been determined in a study 
of 335 THA. The effect size between preoperative and 
6-months postoperative was excellent for pain (2.80) and 
function (1.72), but weak in the 2-years follow up, i.e., 
pain (0.15) and function (0.18) [38].

The SEM can be used to generate the MDC, which is 
the minimal amount of change in the score of an instru-
ment that must occur in an individual in order to be 
sure that the change in score is not simply attributable 
to measurement error [34]. Çelik et  al. [16], reported 
that MDC and SEM of Turkish HHS were 13.3 and 4.9 
respectively. The SEM for the Slovenian version of HHS 
was 3.6 and the MDC95% was 10.1.

Considering the currently existing validation studies 
protocol, authors determined and chose the WOMAC, 
the SF-36 and Visual Analogue Scale (VAS) to be com-
pared to the HHS (6–9, 15–17). The construct validity 
of the Slovenian version of HHS was provided by deter-
mining its relationship with the WOMAC, VAS and the 
PCS of the SF-36. The Slovenian version of HHS is highly 
correlated with the WOMAC scale (r = − 0.877), the VAS 
scale (r = − 0.717) and PCS domain (r = 0.687) of SF-36. 
The Turkish version of the HHS demonstrated a very 
good correlation with the WOMAC (r = 0.75 and 0.64, 
respectively) and a good correlation with the VAS score 
(r = 0.60) [16].

The convergent validity of the Slovenian HHS was pro-
vided by determining its relationships (correlations) with 
the SF-36 PF (r = 0.49), SF-36 PCS (r = 0.68) and SF36 RP 
(r = 0.51). The divergent validity of the Slovenian HHS 
was provided by determining its relationships with the 
SF-36 MH (r = 0.43), SF-36 RE (r = 0.44) and SF36 MCS 
(r = 0.54). As expected, the HHS was more strongly 
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related to concurrent measures of physical function than 
to concurrent measures of mental function, similar to 
previous validation studies [15–17]. We found the high-
est correlation value between the HHS and SF-36 GH 
domain and the lowest correlation value between the 
HHS and MH domain (r = 0.43), as expected. The Turk-
ish version of the HHS was most strongly related to the 
PF, PCS, and BP subdomains of the SF-36 (r = 0.72, 0.63, 
and 0.70, respectively). The weakest correlations between 
the Turkish HHS and SF-36 were seen in the MH and 
MCS subdomains (r = 0.10 and 0.14, respectively) [16]. 
Construct and criterion validity of the HHS Italian Ver-
sion were confirmed by satisfactory values of Spearman 
s Rho for correlation between specific domains of HHS 
and WOMAC and the SF-36 scores [15].

No floor or ceiling effect was found in this study. No 
patient had a minimal result in either administration 
while only one patient (2.38%) scored the highest in the 
second HHS administration. This provides evidence for 
good content validity.

Limitations
Limitations of this study include the fact that there was 
a heterogeneity of hip conditions with high propor-
tion of patients with coxarthrosis (50%), which may 
not be representative of the general population. Out 
of 180, 42 elderly patients with different hip patholo-
gies were enrolled into the study which represents very 
small sample size. A small sample size and a heterogene-
ity of hip conditions may have affected the reliability of 
an HSS instrument results because it may have led to a 
higher variability, which may have led to inherent biases 
(test–retest). The HHS has been re-administrated by two 
healthcare professionals which may have led to biases 
related to the administrator. Possible observer bias can 
also occur when the subject knows they are being exam-
ined. When a subject knows they are being observed, it 
can cause them to act differently from how they normally 
would, which could interfere with the experiment.

Conclusion
The psychometric characteristics of the Slovenian ver-
sion of the HHS seems to be satisfying. The test–retest 
reliability of the HHS seems to be excellent (ICC = 0.983). 
The Slovenian version of the HHS seems to be highly and 
statistically significantly correlated to the WOMAC scale, 
the SF-36 and the VAS scale as previously done validation 
studies have reported.Respect to acceptable levels of reli-
ability and validity, we believe that Slovenian version of 
the HHS is sufficient to evaluate the state of a hip disease. 
The HHS is short, comprehensible and easy to administer 
and interpret. For future psychometric validation studies 
of the Slovenian version of the HHS, researchers need to 

consider enlargement of the sample size of highly compli-
ant patients and minimization of risk for biases (e.g. re-
administration of the instrument by the same healthcare 
professional).

Supplementary information
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org/10.1186/s1295 5-020-01592 -w.

Additional file 1: The final version of the Slovenian Harris Hip Score.

Acknowledgements
I would like to express my gratitude to all medical stuff in Dom za starejše 
občane Lucija for support.

Authors’ contributions
PJ participated in acquisition of patients’ data, designed the draft, contributed 
to the design of the study and statistical analysis. MM supervised the concep-
tion and protocol of study, participated in interpretation of data, revised 
manuscript, DS participated in acquisition of patients’ data, analysis of data 
and drafting. All authors read and approved the final manuscript.

Funding
N/A.

Availability of data and materials
The datasets used and analysed during the current study are available from 
the corresponding author on reasonable request. Some of data generated 
or analysed during this study are included in this published article [and its 
Additional file 1].

Ethics approval and consent to participate
All participants were asked to read and sign an informed consent form prior 
to study which has been approved by the Slovenian National Medical Ethics 
Committee. Trial Registration number: 0120-46/2019/19.

Consent for publication
N/A.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Univerza v Ljubljani Medicinska Fakulteta, Vrazov trg 2, Ljubljana, Slovenia. 
2 Univerzitetni rehabilitacijski institut SOČA, Linhartova 51, Ljubljana, Slovenia. 
3 Univerza na Primorskem Fakulteta za vede o zdravju, Polje 42, Izola, Slovenia. 
4 Pula, Croatia. 

Received: 8 April 2020   Accepted: 1 October 2020

References
 1. Harris WH. Traumatic arthritis of the hip after dislocation and acetabu-

lar fractures: treatment by mold arthroplasty. An end-result study 
using a new method of result evaluation. J Bone Joint Surg Am. 
1969;51(4):737–55.

 2. Klässbo M, Larsson E, Mannevik E. Hip disability and osteoarthritis out-
come score. An extension of the Western Ontario and McMaster Universi-
ties Osteoarthritis Index. Scand J Rheumatol. 2003;32(1):46–51.

 3. Christensen CP, Althausen PL, Mittleman MA, Lee JA, McCarthy JC. The 
nonarthritic hip score: reliable and validated. Clin Orthop Relat Res. 
2003;406:75–83.

https://doi.org/10.1186/s12955-020-01592-w
https://doi.org/10.1186/s12955-020-01592-w


Page 8 of 8Josipović et al. Health Qual Life Outcomes          (2020) 18:335 

 4. Dawson J, Fitzpatrick R, Carr A, Murray D. Questionnaire on the percep-
tions of patients about total hip replacement. J Bone Joint Surg Br. 
1996;78(2):185–90.

 5. Thorborg K, Hölmich P, Christensen R, Petersen J, Roos EM. The Copenha-
gen Hip and Groin Outcome Score (HAGOS): development and validation 
according to the COSMIN checklist. Br J Sports Med. 2011;45(6):478–91.

 6. Garellick G, Malchau H, Herberts P. Specific or general health outcome 
measures in the evaluation of total hip replacement: a comparison 
between the Harris Hip Score and the Nottingham Health Profile. J Bone 
Joint Surg Br. 1998;80:600–6.

 7. Lieberman JR, Dorey F, Shekelle P, Schumacher L, Kilgus DJ, Thomas BJ, 
et al. Outcome after total hip arthroplasty: comparison of a traditional 
disease-specific and a quality-of-life measurement of outcome. J Arthro-
plasty. 1997;12:639–45.

 8. Soderman P, Malchau H, Herberts P. Outcome of total hip replacement: 
a comparison of different measurement methods. Clin Orthop Relat Res. 
2001;390:163–72.

 9. Frihagen F, Grotle M, Madsen JE, Wyller TB, Mowinckel P, Nordsletten L. 
Outcome after femoral neck fractures: a comparison of Harris Hip Score, 
Eq-5d and Barthel Index. Injury. 2008;39:1147–56.

 10. Hoeksma HL, van den Ende CH, Ronday HK, Heering A, Breedveld FC. 
Comparison of the responsiveness of the Harris Hip Score with generic 
measures for hip function in osteoarthritis of the hip. Ann Rheum Dis. 
2003;62:935–8.

 11. Malchau H, Soderman P, Herberts P. The validity and reliability of Harris 
Hip Score. In: SICOT. SICOT, Sydney, 1999.

 12. Mahomed NN, et al. The Harris hip score: comparison of patient self-
report with surgeon assessment. J Bone Joint Surg. 2001;16(5):575–80.

 13. Mahomed NN, Katz JN, Liang MH, et al: The role of patient expectations 
in predicting functional outcomes and satisfaction with total hip and 
knee arthroplasty. In: Canadian Orthopaedic Association annual meeting, 
Ottawa, Canada, 1998.

 14. Lieberman J, Dorey F, Shekelle P, et al. Differences between patients’ and 
physicians’ evaluations of outcome after total hip arthroplasty. J Bone 
Joint Surg. 1996;78:835.

 15. Dettoni F, Pellegrino P, La Russa MR, Bonasia DE, Blonna D, Bruzzone M, 
Castoldi F, Rossi R. Validation and cross-cultural adaptation of the Italian 
version of the Harris Hip Score. Hip Int. 2015;25(1):91–7.

 16. Çelik D, Can C, Aslan Y, Ceylan HH, Bilsel K, Ozdincler AR. Translation, cross-
cultural adaptation, and validation of the Turkish version of the Harris Hip 
Score. Hip Int. 2014;24(5):473–9.

 17. Khaja A et al. Translation and cross-cultural adaptation of the Harris Hip 
Score into Arabic. Doi: https ://doi.org/10.21203 /rs.2.23408 /v1.

 18. Guimarães RP, Alves DPL, Silva GB, Bittar ST, Ono NK, Honda E. Tradução 
e adaptação transcultural do instrumento de avaliação do quadril “Harris 
Hip Score.” Acta Ortop Bras. 2010;18(3):142–7.

 19. Söderman P, Malchau H. Is the Harris Hip Score system useful to 
study the outcome of total hip replacement? Clin Orthop Relat Res. 
2001;384:189–97.

 20. Lopez AD, Ciconelli RM, Reis FB. Medidas de avaliação de qualidade de 
vida e estados de saúde em ortopedia. Rev Bras Ortop. 2007;42:355–9.

 21. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of 
health-related quality of life measures: literature review and proposed 
guidelines. J Clin Epidemiol. 1993;46(12):1417–32.

 22. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical 
power analysis program for the social, behavioral and biomedical sci-
ences. Behav Res Methods. 2007;39(2):175–91. https ://doi.org/10.3758/
BF031 93146 .

 23. Bellamy N, Buchanan W, Goldsmith CH, Campbell J, Stitt LW. Validation 
study of WOMAC: a health status instrument for measuring clinically 
important patient relevant outcomes to antirheumatic drug therapy in 
patients with OA of the hip or knee. J Rheumatol. 1988;15:1833–40.

 24. Marn-Vukadinovic D, Jamnik H. Validation of the short form-36 health 
survey supported with isokinetic strength testing after sport knee injury. 
J Sport Rehabil. 2011;20(3):261–76.

 25. Alghadir AH, Anwer S, Iqbal A, Iqbal ZA. Test–retest reliability, validity, 
and minimum detectable change of visual analog, numerical rating, and 
verbal rating scales for measurement of osteoarthritic knee pain. J Pain 
Res. 2018;11:851.

 26. Kalairajah Y, Azurza K, Hulme C, Molloy S, Drabu KJ. Health outcome 
measures in the evaluation of total hip arthroplasties: a comparison 
between the Harris hip score and the Oxford hip score. J Arthroplasty. 
2005;20:1037–41.

 27. Stucki G, Meier D, Stucki S, Michel BA, Tyndall AG, Dick W, Theiler R. Evalu-
ation of a German version of WOMAC (Western Ontario and McMaster 
Universities) Arthrosis Index. Z Rheumatol. 1996;55:40–9.

 28. Laucis NC, Hays RD, Bhattacharyya T. Scoring the SF-36 in orthopaedics: a 
brief guide. J Bone Joint Surg. 2015;97(19):1628.

 29. Lins L, Carvalho FM. SF-36 total score as a single measure of 
health-related quality of life: scoping review. SAGE Open Med. 
2016;30(4):2050312116671725.

 30. Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed for 
measurement properties of health status questionnaires. J Clin Epidemiol. 
2007;60(1):34–42.

 31. Polit DF. Assessing measurement in health: Beyond reliability and validity. 
Int J Nurs Stud. 2015;52(11):1746–53.

 32. Atkinson G, Nevill AM. Statistical methods for assessing measurement 
error (reliability) in variables relevant to sports medicine. Sports Med. 
1998;26(4):217–38.

 33. Irrgang JJ, Marx RG. Clinical outcomes in sport and exercise physical 
therapies. In: Kolt GS, Synder-Mackler L, editors. Physical therapies in 
sports and exercise. 2nd ed. Edinburgh: Elsevier; 2007. p. 206–19.

 34. George D. SPSS for windows step by step: A simple study guide and refer-
ence, 17.0 update, 10/e. Pearson Education India; 2011.

 35. Bland J, Altman M, Douglas G. Statistics notes: Cronbach’s alpha. BMJ. 
1997;314:7080–572.

 36. Hinman RS, Dobson F, Takla A, O’Donnell J, Bennell KL. Which is the 
most useful patient-reported outcome in femoroacetabular impinge-
ment? Test-retest reliability of six questionnaires. Br J Sports Med. 
2014;48(6):458–63.

 37. Marx RG, Menzes A, Horovitz L, Jones EC, Warren RF. A comparison of two 
time intervals for test-retest reliability of health status instruments. J Clin 
Epidemiolog. 2003;56(8):730–5.

 38. Shi HY, Mau LW, Chang JK, Wang JW, Chiu HC. Responsiveness of the Har-
ris Hip Score and the SF-36: five years after total hip arthroplasty. Qual Life 
Res. 2009;18:1053–60.

 39. Ferris LE, Shamian J, Tudiver F. The Toronto Breast Self-Examination 
Instrument (TBSEI): its development and reliability and validity data. J Clin 
Epidemiol. 1991;44:1309–17.

 40. Pollard WE, Bobbitt RA, Bergner M, et al. The Sickness Impact Profile: reli-
ability of a health status measure. Med Care. 1976;14:146–55.

 41. Whalen CC, Antani M, Carey J, et al. An index of symptoms for infection 
with human immunodeficiency virus: reliability and validity. J Clin Epide-
miol. 1994;47:537–46.

 42. Folsom AR, Jacobs DR Jr, Caspersen CJ, et al. Test-retest reliability of the 
Minnesota Leisure Time Physical Activity Questionnaire. J Chronic Dis. 
1986;39:505–11.

 43. Andresen EM, Bowley N, Rothenberg BM, et al. Test-retest performance 
of a mailed version of the Medical Outcomes Study 36-Item Short-Form 
Health Survey among older adults. Med Care. 1996;34:1165–70.

 44. Shields RK, Enloe LJ, Evans RE, Smith KB, Steckel SD. Reliability, validity, 
and responsiveness of functional tests in patients with total joint replace-
ment. Phys Ther. 1995;75(3):169–76 (discussion 176–179).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.21203/rs.2.23408/v1
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146

	Translation, cross-cultural adaptation and validation of the Slovenian version of Harris Hip Score
	Abstract 
	Introduction: 
	Materials and method: 
	Results: 
	Conclusion: 
	Trial registration: 

	Introduction
	Methods
	Translation and cross-cultural adaptation
	Participants
	Statistical analysis
	Reliability
	Responsiveness
	Validity


	Results
	Translation and Cross-cultural adaptation
	Statistical analysis
	Descriptive analysis
	Reliability
	Responsiveness
	Validity


	Discussion
	Limitations
	Conclusion
	Acknowledgements
	References


