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Abstract

Study design: Clinical measurement.

Background: The International Hip Outcome Tool 33 (iHOT-33), developed in English, has 

been shown to be a valid, reliable questionnaire for young physically active individuals 

with hip joint pathology. 

Objectives: Translate and validate the iHOT-33 in Dutch in the target population.

Methods: Translation and cross-cultural adaptation of the iHOT-33 was performed 

following existing guidelines. Young (18-50 years), active (Tegner score ≥ 2) individuals 

presenting with symptomatic hip joint pathology (Numeric Pain Rating Score (NPRS) ≥ 

1) in primary healthcare/hospital setting were included. The iHOT-33, Hip disability and 

Osteoarthritis Outcome Score, EuroQol 5D, NPRS and Global Perceived Effect score were 

completed by 214 patients. Reliability was determined based on internal consistency and 

measurement error in 214 patients, test-retest reliability in a subgroup of 133 patients. A 

hypothesis testing was used to determine construct validity. Interpretability was analyzed 

by distribution of scores, floor and ceiling effects and minimal important change (MIC). 

Results: Intraclass correlation coefficient (ICC) for test-retest reliability was 0.92. 

Smallest detectable change at individual and group level respectively was 16.7 and 1.1 

points. Cronbach’s alpha was 0.90. Principal component analysis revealed four domains 

of the iHOT-33 NL. Eighty-seven percent of the hypotheses used for construct validity 

were confirmed. No floor and ceiling effects were detected for the iHOT-33 NL total 

score. The MIC was 10.7 points.

Conclusion: The iHOT-33 NL is a reliable and valid patient-reported outcome measure for 

young physically active individuals with symptomatic hip joint pathology. It can be used 

in research and clinical settings. 

Keywords: patient-reported outcome, groin pain, quality of outcome measures. 
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Introduction

Hip joint pathology is a common cause of hip pain and dysfunction61. Historically, hip 

joint pathology often referred to osteoarthritis of the hip in an older population7,15. 

Over the past decade, the number of studies of hip joint pathology in young physically 

active individuals has increased rapidly26,153. Typical diagnoses in this population are 

femoroacetabular impingement (FAI), acetabular labral tears, cysts and chondral 

damage61,77. However, there is a lack of high quality intervention studies for this population 

and only few intervention studies use specific patient-reported outcome questionnaires 

(PROs)193,201.  

 Patient-reported outcomes are currently considered the gold standard in the 

assessment of musculoskeletal conditions where the patients perspective and health-

related quality of life are of main interest179. Until recently, there has been a lack of PROs 

for young physically active individuals with hip and groin pain236,237. A systematic review 

into the clinimetric properties of PROs to be used for this population identified only four 

questionnaires that can be recommended: the Hip And Groin Outcome Score (HAGOS), 

the Hip Outcome Score (HOS) and the international Hip Outcome Tool – 12 (iHOT-12) and 

– 33 (iHOT-33)236.

 The iHOT-33 is the only questionnaire specifically developed for young active 

individuals with different types of hip joint pathology, which has been advised to use in 

both research and clinical settings150. Earlier studies have shown that the original English 

version of the iHOT-33 is valid and reliable for use in a population of young physically 

active individuals with symptomatic hip joint pathology90,114,150,186,236. No Dutch version of 

the iHOT-33 is available.

 The aim of this study was to translate and cross-culturally adapt the iHOT-33 into Dutch 

language and validate this version in young and active individuals with symptomatic hip 

joint pathology according to existing guidelines and the Consensus-based Standards for 

the selection of health Measurement Instruments (COSMIN) checklist. 

Methods

Translation & Cross-cultural adaptation
The translation of the English iHOT-33 was performed according to existing guidelines20. 

Forward translation of the English version of the iHOT-33 (EN) into Dutch (NL) was 

performed by two native bilingual Dutch translators (one medical healthcare professional 

and one non-medical translator) working independently from each other. Both these 

EN-NL versions were compared and synthesized into one preliminary Dutch iHOT-33 

version in a consensus meeting. In situations where differences between translators 
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occurred, the original English version150 was used to advise in the consensus process. 

This preliminary Dutch version of the iHOT-33 (iHOT-33 NL) was tested until experienced 

healthcare professionals achieved data saturation in the target population, 10 physically 

active patients with hip and/or groin pain, for wording and understanding. These patients 

were encouraged to make comments with their answers. Comments and responses from 

the patients and healthcare professionals were evaluated and consensus was reached on 

rephrasing and cultural adaptations. 

 The preliminary Dutch version of the iHOT-33 (iHOT-33 NL) was then translated back 

into English by an independent native English bilingual non-medical translator who  

had no knowledge of the study objectives or design. An expert committee consisting 

of medical healthcare professionals (IT, TS, RE, MT) compared this translation with the 

original questionnaire. Minor discrepancies between these two versions of the iHOT-

33, the original version and backward translation, were found concerning wording, 

understanding and phrasing. These discrepancies were found to be small and were 

discussed, solved and adjusted within the expert committee aiming for better patient 

understanding. After this process, face validity, the degree to which the questionnaire 

looks as though it reflects the measured construct, was thought acceptable. Permission 

for the translation and cross-cultural adaptation was obtained from the originator of the 

iHOT-33 (personal communication with dr. N. Mohtadi). All steps taken in this process 

were reported20. See Appendix 1 for the iHOT-33 NL final version.  

Study protocol
A multicenter prospective cohort study was performed to test the validity and reliability 

of the Dutch iHOT-33 NL based on the COSMIN checklist230. The COSMIN checklist is a 

standardized tool, used to guide the design and/or reporting of studies on measurement 

properties of PROs151. 

 All patients were clinically evaluated using Dutch versions of the iHOT-33, the Hip 

disability and Osteoarthritis Outcome Score (HOOS)78, the EuroQol 5D (EQ-5D)246 and 

three Numeric Pain Rating Scales (NPRS)104 for average pain experienced, pain during 

sports and pain after sports participation. These questionnaires (in this order) were used 

to establish construct validity. Tegner Activity scores were used to assess current and 

pre-injury activity levels227. 

 The iHOT-33 NL was repeated within seven days after the initial assessment in order 

to establish test-retest reliability. All patients performed both assessments at home. 

Patients were asked to perform these assessments under similar conditions, such as time 

of assessment and physical activities performed during the day of assessment. The order 

in which patients answered the questionnaires was the same for both assessments. To 

optimize the response rate, patients were contacted by phone, text message or mail 

to remind them to complete the questionnaires for the second time, five to seven days 
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following the first completion. This study was performed in line with the requirements 

of the declaration of Helsinki267. The local medical ethics committee (Slotervaart 

ziekenhuis/ Reade Amsterdam) approved this study under number P1432. All patients 

signed informed consent before participation. 

Study population
The target population of the iHOT-33 is young active individuals with hip joint pathology150. 

Therefore, we included all patients who; 

1)  presented themselves with hip and/or groin pain at one of the clinical settings (hospitals 

and centers for sports medicine and (sports) physical therapy in the Netherlands); 

2) were between 18 and 50 years of age; 

3) were physically active (pre-injury Tegner Activity Scale ≥ 2)227; 

4)  were scheduled for conservative or operative treatment of intra-articular hip pathology 

based on physical examination and imaging (see Appendix 2)237,238,250; and/or 

5)  were evaluated after hip arthroscopy AND still reported pain (NPRS ≥ 1) of the hip and/

or groin during or after sports.

The physical examination was based on the Doha agreement meeting on terminology 

and definitions in groin pain in athletes combined with earlier studies237,238,250. Patients 

with a postoperative status were not physically examined. Patients who; 1) were not 

fluent in Dutch; and/or 2) did not have access to a computer with internet were excluded 

from the study. The minimum number of patients to be included in this study was a priori 

set at, n = 165, based on the criteria of the COSMIN checklist230. 

Questionnaires
The iHOT-33 NL is a disease-specific questionnaire that consists of 33 questions grouped 

in four domains, namely symptoms and functional limitations (S), sports and recreational 

physical activities (SR), job-related concerns (W) and social, emotional, and lifestyle 

concerns (QoL)150. The iHOT-33 NL does not score the four domains separately. An overall 

score is calculated by taking the mean of the individual responses based on a Visual 

Analogue Scale (VAS) ranging from 0 to 100 in which 100 is the best possible score150. 

Higher scores thus reflect better physical functioning and health-related quality of life150. 

 The HOOS-NL was initially developed for an older population with hip osteoarthritis 

and contains 36 questions, grouped in five subscales (pain (P), symptoms (S), activities 

of daily life (ADL), sports/recreational activities (SR) and quality of life (QoL)78. No overall 

score is calculated; every question is scored based on a 5-point Likert score in which a 

higher score represents less symptoms. A final score per domain is calculated with zero 

being the worst and 100 (no symptoms) being the best possible score78.  
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 The EQ-5D assesses general experienced health status in five levels (mobility (M), self 

care (SC), daily activities (DA), pain/discomfort (P/D) and anxiety/depression (A/D) on a 

3-point scale246. Additionally, overall health is related on a 0-100 Visual Analogue Scale 

(VAS) and a total score can be calculated246. 

 The NPRS assesses experienced pain on a scale consisting of 11 numbers from zero to 

10 in which zero represents no pain and 10 represents the worst pain one can imagine104. 

The patient is asked to choose a level of pain concurrent with the pain felt during the last 

week, during sports activities or after sports activities104.

 All included questionnaires were made available to patients by means of a web-

based system with a self-checking function to avoid missing data on full completion and 

submission of the questionnaires. Therefore patients had no option but to answer all 

questions per assessment and there were no missing data per questionnaire. 

 For the validity analysis all completed questionnaires from the first assessment were 

used. Patients who failed to complete in full the first assessment were excluded from 

the validity analyses. Patients who failed to fully complete the second assessment were 

excluded from the test-retest reliability analysis. As this study was part of the translation 

and validation of the Dutch Hip And Groin Outcome Score (HAGOS NL) as well the 

assessments comprised of 102 questions.

Statistical analysis
All statistical analyses were performed with IBM SPSS Statistics version 22.0 (Armonk, 

New York, USA). Descriptive statistics were used to calculate the demographic variables 

and outcomes of questionnaires. Data are presented as mean with standard deviation 

(SD) or as median with interquartile range 25% - 75%. Significance level was set at 0.05. 

Reliability 
The reliability of a PRO indicates the degree to which the questionnaire is free from 

measurement error and is analyzed by test-retest reliability, internal consistency and 

measurement error152. 

 Test-retest reliability is the extent to which the same results are obtained on repeated 

administrations of the same PRO when no change in clinical status has occurred152. 

Patients in this study were asked to complete the iHOT-33 NL twice. These assessments 

were performed independent of each other, i.e. patients were not able to access 

answers of the first assessment. Global Perceived Effect (GPE, on a 7-point Likert scale) 

scores were used to check for changes in perceived health status between the two 

test occasions108,203. Patients with a GPE score of three to five (referring to a ‘slightly 

worse’, ‘unchanged’ or ‘slightly better’ health status) at the second assessment were 

included for the test-retest reliability analysis as this was, a priori, considered a non-

clinically relevant change between assessments148. All patients with a GPE score of one, 
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two, six or seven were consequently excluded from test-retest analysis148. Test-retest 

reliability was assessed by means of intraclass correlation coefficients (ICC) (two-way 

random effects model, absolute agreement) with 95% confidence intervals228. An ICC of 

> 0.70 was considered acceptable228. Unpaired t-tests and Mann-Whitney U tests were 

used to check for differences in age, physical activity levels (Tegner scores and hours of 

sports participation per week) and pain (NPRS) scores between the total group and the 

subgroup used for the reliability analyses.

 The iHOT-33 NL is considered a reflective model230. Therefore, internal consistency, 

the degree of interrelatedness among the items of a PRO was assessed using Cronbach’s 

alpha46. Cronbach’s alpha was based on the initial assessment and was deemed good if ≥ 

0.80 and excellent if ≥ 0.9228.

 A principal component analysis to identify common components among sets of items 

and explain the degree of variance was performed for the four subscales to check that 

our translation did not affect the internal consistency of the original iHOT-33228. This 

analysis was based on data from the initial assessment and was performed with varimax 

rotation and the eigenvalue set at > 1.

 Furthermore, the measurement error, that is the systematic and random error of a 

patient’s score that is not attributed to true changes in the construct to be measured, 

was analyzed by the standard error of the mean (SEM), calculated by the formula: SD x 

√1-ICC152, the SD being the standard deviation from scores from all patients at the initial 

assessment. The smallest detectable change (SDC) was then calculated as SEM x 1.96 x 

√2 at an individual level (SDCind) and SEM x 1.96 x √2/√n at group level (SDCgroup)256. 

Validity
The validity of a PRO determines the degree to which the questionnaire measures the 

construct(s) it purports to measure152. The construct validity refers to the extent to which 

scores on a particular measure relate to other measures, consistent with theoretically 

derived hypotheses concerning the constructs that are being measured152. Fifteen 

hypotheses between the iHOT-33 NL, HOOS NL, EQ-5D NL and NPRS were a priori 

formulated in order to test construct validity which was considered good when > 75% (11) 

were confirmed (see Table 1)228. Spearman’s correlation coefficients for nonparametric 

data were used to check the a priori formulated hypotheses in the construct validity 

analysis. Strong correlations were defined as r>0.7 (or r>-0.7 when a maximum achievable 

score of one scale correlates with a minimum achievable score on the comparative scale), 

moderate correlations were defined as 0.5<r<0.7 (or -0.5<r<-0.7) and weak correlations 

as r<0.5 (or r<-0.5)54.  
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Table 1. A priori set hypotheses and actual Spearman’s correlation coefficients for the  

iHOT-33 NL compared to the HOOS NL, EQ-5D NL and NPRS (n = 214).

HOOS NL

Subscales Pain Symptoms ADL Sports/
Recreation

Quality of life

iHOT-33 NL
a priori
actual correlation

>0.70
0.76*

>0.70
0.69*

0.5<r<0.7
0.75*

>0.70
0.75*

0.5<r<0.7
0.53*

EQ-5D NL

Subscales Mobility Self-Care Usual 
activities

Pain/
Discomfort

Anxiety/
Depression

Health 
score 

Overall 
score

iHOT-33 NL
a priori
actual correlation

-0.5<r<-0.7
-0.65*

<-0.50
-.035*

-0.5<r<-0.7
-0.60*

-0.5<r<-0.7
-0.63*

<-0.50
-0.40*

-0.5<r<-0.7
-0.58*

-0.5<r<-0.7
-0.52*

NPRS

Questionnaires NPRS average NPRS during sport NPRS after sport

iHOT-33 NL
a priori
actual correlation

-0.5<r<-0.7
-0.68*

-0.5<r<-0.7
-0.56*

-0.5<r<-0.7
-0.64*

* Correlations were statistically significant when p ≤ 0.05. 

Abbreviations: HOOS NL=Hip disability and Osteoarthritis Outcome Score; iHOT-33 

NL=international Hip Outcome Tool; EQ-5D NL=EuroQol 5D; NPRS=numeric pain rating 

scale; ADL=activities of daily living.

Interpretability
Interpretability is the degree to which one can assign qualitative meaning - that is, 

clinical or commonly understood connotations – to an instrument’s quantitative scores or 

change in scores152. This includes the distribution of scores, floor and ceiling effects and 

an estimation of the minimal important change (MIC)228. Floor and ceiling effects were 

determined as percentage of the patients with respectively the lowest (0) and highest 

(100) maximum score of the iHOT-33 NL. The presence of floor and ceiling effects was 

considered if more than 15% of the patients respectively scored, the lowest (0) or highest 

(100) maximum score, based on the initial assessment of the iHOT-33 NL228. The MIC 

was calculated as 0.5 x SD168, the SD being the standard deviation from scores from all 

patients at the initial assessment.
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Results

Figure 1 represents a flow chart of the patient inclusion process, which took place from 

March 2015 to August 2016. There were 214 patients who fully completed the first 

assessment and could be included in the validation analysis. Three major groups could be 

distinguished: 1) patients who came for conservative treatment (n = 43); 2) patients who 

were assessed pre-operatively (n = 53); 3) patients who were assessed postoperatively  

(n = 118). 

 A total of 141 patients returned the second assessment. Of these, 133 reported no 

clinical relevant change (a GPE score of three, four or five). One patient scored a GPE of 

two, seven patients scored a GPE of six and these were excluded for test-retest reliability 

assessment. The characteristics of all included patients at baseline are presented in Table 

2. There were no significant differences between age, pain levels and activity levels 

between the total group (n = 214) and those who were in the reliability assessments  

(n = 133) (all p > 0.75). The average time between both assessments was 8.5 days. 

265 Patients completed 
�rst assessment

Excluded for data analysis:
- Age < 18 or > 50 years (n=10)
- Pre-injury Tegner score < 2 (n=7)
- <2 Positive hip joint tests or negative imaging �ndingd (n=25)
- Post hip arthroscopy NPRS < 1 during or after sports (n=9)

Excluded for test-retest reliability  analysis:
- Patients with clinically relevant change (GPE score 1, 2, 6 or 7 (n=8)

141 Patients completed 
second assessment

133 Patients included for test-retest reliability analysis

214 Patients included for validation analysis

Conservative physical therapy care (n=43)
53 Pre-operative intake with physical therapist (n=53)
Post hip arthroscopy NPRS > 1 during or after sports (n=118)

Figure 1. Flow chart of patient in- and exclusion.

Abbreviations: NPRS=numeric pain rating scale; GPE=global perceived effect scale.
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Table 2. Baseline characteristics of included patients (n = 214) presented as mean (±SD), 

median (IQR25-IQR75) or absolute numbers (percentages).

Total number of included patients
      Male
      Female

214 (100%)
108 (50.5%)
106 (49.5%)

Age (years)
Total
      Male
      Female 

33 (8.9)
32 (8.9)
33 (9.0)

Affected hip 
      Left
      Right 

114 (53.3%)
100 (46.7%)

Pain (NPRS)
Average
Total
      Male
      Female
During sport
Total
      Male
      Female
After sport
Total
      Male
      Female 

4.7 (2.5)
4.5 (2.3)
5.0 (2.7)

6.3 (2.7)
6.3 (2.5)
6.3 (2.7)

6.7 (2.5)
6.6 (2.5)
6.7 (2.7)

Tegner Activity Scale
Pre-injury
Total
      Male
      Female
Current
Total
      Male
      Female

6 (4 – 8)
7 (5 – 9)
4 (3 – 7)

3 (2 – 6) 
4 (2 – 6.8)
2.5 (1 – 4)

Sport (hours/week)
Pre-injury
Total
      Male
      Female
Current
Total
      Male
      Female

3.3 (2.1)
3.4 (1.9)
3.2 (2.2)

2.1 (1.9)
2.4 (1.5)
1.9 (2.1)

Abbreviations: SD=standard deviation; IQR=interquartile range 25%-75%; NPRS=numeric 

pain rating scale.
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Reliability
The iHOT-33 NL initial test scores, retest scores and the reliability analyses results are 

presented in Table 3. Wilcoxon’s paired test revealed no statistically significant difference 

between the test and retest scores (0.06 ≤ p ≥ 0.97), except for questions 16 (p = 0.00) 

and 18 (p = 0.01). The principal component analysis revealed that the four iHOT-33 NL 

subscales each had one strong factor with an eigenvalue > 1 as in the original iHOT-33 

explaining the degree of variance (see Table 4).

Validity
Spearman’s correlation coefficients between the iHOT-33 NL, HOOS NL, EQ-5D NL and 

NPRS are presented in Table 1. All a priori formulated hypotheses were tested and 13/15 

(87%) confirmed. 

Table 3. Reliability analysis of the iHOT-33 NL (n = 133, n = 214).

Test mean
(± SD)

Retest mean
(± SD)

Difference test-
retest mean (±SD)

P SEM ICC (95% CI) SDC ind SDC grp Cronbach’s alpha

46.8 
(20.1)

46.3 
(22.8)

0.5 
(11.9)

0.66 6.0 0.92 
(0.88–0.94)

16.7 1.1 0.90

Abbreviations: iHOT-33 NL=international Hip Outcome Tool; SD=standard deviation; 

SEM=standard error of the mean; ICC=intraclass correlation coefficient; CI=confidence 

interval; SDCind=smallest detectable change at individual level; SDCgrp=smallest detectable 

change at group level. 

Table 4. Internal consistency of the four subscales of the iHOT-33 NL based on principal 

component analysis (n = 214).

iHOT-33 NL Cronbach’s alpha Eigen value Degree of variance explained in %

Symptoms and functional limitations 0.95 9.0 56

Sports and recreational physical activities 0.91 3.7 61

Job-related concerns 0.85 3.1 79

Social, emotional and lifestyle concerns 0.91 3.7 53

Abbreviation: iHOT-33 NL=international Hip Outcome Tool.

Interpretability
The distribution of the scores of all questions of the iHOT-33 NL at baseline and the MIC are 

presented in Table 5. No floor and ceiling effects were present in this study population with 
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regard to the iHOT-33 NL total score. One question showed a floor effect (16%) and two 

showed ceiling effects (15 – 21%). The MIC of the total iHOT-33 NL score was 10.7 points.

Discussion

This study following existing guidelines for translation and cross-cultural adaptation and 

the COSMIN checklist shows that the iHOT-33 NL is a reliable, internally consistent and 

valid measurement tool to asses physical functioning in a Dutch population of young, 

physically active individuals with symptomatic hip joint pathology. 

Reliability
The test-retest reliability of the iHOT-33 NL was good, ICC value 0.92 (0.88 – 0.94). 

This is higher than the test-retest reliability of the original iHOT-33 (ICC 0.78), and 

comparable to values found in earlier validation studies which ranged from ICC 0.87 to 

0.9619,90,114,134,150,186,201. No significant differences were found between test results from the 

first and second assessment of the iHOT-33 NL, except for questions 16 and 18. Questions 

16 and 18 ask about pain experienced in general and after (sports) activities. The mean 

differences between the test-retest measurements for these questions respectively were 

8.2 and 4.6 points. Based on the MIC values found in this study (question 16 13.6 points, 

question 18 16.7 points), the mean differences in test-retest scores are significantly 

different, but can be interpreted as clinically non-relevant168. Also, in order to establish 

if no relevant change in clinical status occurred the GPE score was used and all patients 

who reported a GPE score of one, two, six or seven were already excluded from reliability 

analysis148. 

 The SEM of the iHOT-33 NL was 6.0, the SDC 16.7 points at individual level and 1.1 

points at group level. This is in line with the original iHOT-33 as well as current iHOT-33 

translations in German and Spanish19,90,114,201. The SDC values show that the Dutch iHOT-

33 is more sensitive to detect changes at group level than at individual level similar as the 

original iHOT-3390,114. 

 The average time between the two measurements, 8.5 days, was relatively low. This 

was a consequence of the choice of convenience to assess patients in primary health 

care, usually having a second appointment for treatment within the first two weeks after 

reporting themselves with hip and/or groin pain. However, as this study was part of the 

translation and validation of the HAGOS NL as well the assessments each comprised of 

102 questions, which decreases the chance of recall bias. 

 Internal consistency was good to excellent with a Cronbach’s alpha of 0.90 for the 

iHOT-33 NL total score and 0.85 – 0.95 for the four subscales206. The original iHOT-33 

reported a slightly higher Cronbach’s alpha of 0.99150. The three known translations of the 
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Table 5. Distribution of scores of the iHOT-33 NL with floor and ceiling effects and minimal 

important change (n = 214).

Question Test mean (± SD) Range Floor effect (%) Ceiling effect (%) MIC

Q1 34.6 (28.7) 0 – 100 17 (7%) 3 (1%) 14.4

Q2 47.0 (29.4) 0 – 100 8 (4%) 14 (7%) 14.7

Q3 42.0 (32.3) 0 – 100 15 (7%) 17 (7%) 16.2

Q4 55.5 (30.6) 0 – 100 3 (1%) 32 (15%) 15.3

Q5 43.8 (32.0) 0 – 100 10 (5%) 16 (7%) 16

Q6 53.8 (30.8) 0 – 100 2 (1%) 26 (12%) 15.4

Q7 51.7 (29.4) 0 – 100 2 (1%) 20 (9%) 14.7

Q8 57.7 (33.5) 0 – 100 9 (4%) 32 (15%) 16.8

Q9 53.5 (28.8) 0 – 100 3 (1%) 22 (10%) 14.4

Q10 62.2 (30.0) 0 – 100 3 (1%) 32 (15%) 15.0

Q11 59.3 (28.1) 0 – 100 1 (0%) 20 (9%) 14.1

Q12 55.8 (29.7) 0 – 100 3 (0%) 25 (12%) 14.8

Q13 55.5 (30.5) 0 – 100 3 (1%) 33 (15%) 15.2

Q14 56.3 (33.1) 0 – 100 8 (4%) 31 (14%) 16.6

Q15 60.8 (32.0) 0 – 100 2 (1%) 45 (21%) 16.0

Q16 44.1 (27.3) 0 – 100 4 (2%) 4 (2%) 13.6

Q17 37.1 (30.0) 0 – 100 24 (11%) 11 (5%) 15.0

Q18 32.6 (27.4) 0 – 100 15 (7%) 6 (3%) 16.7

Q19 29.8 (28.3) 0 – 100 30 (14%) 9 (4%) 14.1

Q20 41.7 (29.2) 0 – 100 8 (4%) 13 (5%) 14.6

Q21 29.5 (42.6) 0 – 100 8 (4%) 10 (5%) 21.3

Q22 30.9 (27.1) 0 – 100 24 (11%) 5 (2%) 16.6

Q23 65.2 (45.9) 0 – 100 3 (1%) 7 (3%) 23.0

Q24 18.3 (33.1) 0 – 100 3 (1%) 14 (7%) 16.6

Q25 19.6 (32.6) 0 – 100 7 (3%) 2 (1%) 16.3

Q26 19.5 (32.7) 0 – 100 2 (1%) 3 (1%) 16.3

Q27 36.8 (29.8) 0 – 100 22 (10%) 11 (5%) 14.9

Q28 18.4 (32.5) 0 – 100 3 (1%) 24 (11%) 16.3

Q29 47.3 (28.2) 0 – 100 3 (1%) 17 (8%) 14.1

Q30 55.1 (31.1) 0 – 100 6 (3%) 25 (12%) 15.5

Q31 51.9 (30.8) 0 – 100 8 (4%) 23 (11%) 15.4

Q32 57.1 (46.8) 0 – 100 1 (0%) 15 (7%) 23.4

Q33 29.3 (27.3) 0 – 100 34 (16%) 6 (3%) 16.7

Total score 46.3 (21.3) 5.4 – 94.1 0 (0%) 0 (0%) 10.7

Abbreviations: iHOT-33 NL=international Hip Outcome Tool; SD=standard deviation; 

MIC=minimal important change.
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iHOT-33 in German, Spanish and Chinese reported values ranging from 0.96 – 0.9819,134,201. 

Every subscale had one strong factor, explaining the degree of variance to a large extent, 

similar to the original iHOT-33. 

Validity
The construct validity was deemed to be good (87% of hypotheses confirmed) based on 

the COSMIN checklist which requires at least 75% of all hypotheses to be confirmed228. 

Only 2 hypotheses proved incorrect as the correlation between the iHOT-33 NL and 

the symptoms subscale of the HOOS was slightly lower than expected (r 0.69 versus 

expected > 0.70), whereas the correlation with the ADL subscale of the HOOS was higher 

than expected (r 0.75 versus expected 0.50 < r < 0.70. 

 The iHOT-33 NL was compared to the HOOS to establish convergent construct 

validity. In general, strong to moderate correlations were found which was hypothesized 

as both questionnaires are specifically developed to assess functioning in patients with 

hip and/or groin pain. The correlations between the ADL subscale and QoL subscale of 

the HOOS were expected to be moderate because the HOOS is originally developed 

for an older, assumed to be less active population78,150. This proved correct for the QoL 

subscale, but the ADL subscale showed a strong correlation indicating that young, active 

patients with hip pain might experience similar problems in daily life activities, as do 

older patients. The symptoms subscale correlated slightly worse than expected, which 

can indicate that these young, active patients might experience different symptoms 

than the older patients who are the target population of the HOOS. To our knowledge, 

correlations between the iHOT-33 and HOOS have not been previously investigated. 

Other translation and validation studies have used the HOS and Western Ontario and 

McMaster Universities Arthritis Index (WOMAC) to establish convergent construct 

validity19,134,201. The HOS however is not available in Dutch language whereas the WOMAC 

has not been specifically developed for patients with hip and/or groin pain only19,134,201. 

 Correlations between the iHOT-33NL and the EQ-5D were investigated to assess 

divergent construct validity and this was established. The EQ-5D was used for this 

validation purpose instead of the often used Short Form-36 because it contains a lower 

number of questions and therefore decreases patient burden246. 

 A comparison between the iHOT-33 NL and the NPRS scales was made in order to 

investigate whether or not the iHOT-33 NL answers were influenced by pain only. 

Therefore moderate correlations between the two questionnaires were expected and 

this was confirmed.  

Interpretability
The mean iHOT-33 NL total score was 46.3 points with a MIC of 10.7 points and no floor or 

ceiling effects were found. This is comparable to the original (mean total score 32 points, 
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no floor or ceiling effects), Spanish (mean total score 39.4 points, MIC 12.5 points) and 

Chinese (mean total score 32.7 points, no floor or ceiling effects) versions of the iHOT-33 

which were also validated in the target populations134,150,201. 

 Although no floor or ceiling effects for the total iHOT-33 NL score were found, one 

question showed a floor and two showed ceiling effects. According to the COSMIN 

checklist no floor or ceiling effects should be observed, because a patient cannot change 

anymore in that direction (better or worse)152. However, the floor and ceiling effects 

found in this study only occurred in three individual questions whereas the iHOT-33 is to 

be interpreted as a total (subscale) score. No other studies have reported floor or ceiling 

effects, but not all have examined individual questions for these effects90,186,236. Further 

studies are advocated to establish possible floor or ceiling effects for these individual 

questions and its clinical implications. 

Limitations
Some study limitations are acknowledged. The electronic questionnaire system only 

allowed for submission of fully completed questionnaires. Therefore, data from patients 

who did not fully complete every question could not be included and this may result in 

bias. However, it is unknown, if, how much and how this may have affected the data. 

 Another limitation is the selection of the study population. At the moment the gold 

standard for diagnosing intra-articular hip pathology remains hip surgery77. Although 

many of our patients diagnosed with hip joint pathology eventually underwent hip 

arthroscopy we did not use this as inclusion criteria. However, we tried to be as accurate 

as possible by using reliable examination techniques advocated in a recent consensus 

statement237,238,250. This situation is comparable to clinical practice61,77,238. 

 The Tegner Activity Scores used in this study are originally developed to assess levels 

of physical activity in patients with knee injury227. At the time this study was developed no 

specific hip activity scales were available. Recently the Hip Sports Activity Scale (HSAS) 

was published for this purpose160. 

 Finally, the MIC calculation as applied in this study was based on a rule of thumb as 

described by Norman et al168. At the moment there is no consensus on the methods 

by which the MIC should be measured. As long as no consensus is reached the authors 

decided the description by Norman et al.168 is as good as any. An investigation into the 

responsiveness of the iHOT-33 NL would have helped to resolve this issue and this is 

certainly warranted for future research. 
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Conclusion

The iHOT-33 NL is a reliable, internally consistent and valid questionnaire for use in a 

young, physically active Dutch population with symptomatic hip joint pathology. It can 

be used both in research and clinical settings, conservative and pre/postoperative care. 
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APPENDIX 2. Physical diagnostic tests and imaging used for 
patient inclusion.
Subjects were diagnosed with intra-articular hip pathology based on the Doha agreement 

meeting on terminology and definitions in groin pain in athletes 250 combined with earlier 

studies of our group 237. Intra-articular hip pathology was suspected when both hip joint-

related physical examination tests were positive for pain and/or impaired range of motion 

combined with at least one abnormal/aberrant imaging finding.
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Table 1. Physical diagnostic tests and imaging used for patient inclusion.

Physical diagnostic test Definition Example

Anterior hip impingement 
test (AIT)

Patient lies supine while the examiner moves the 
affected leg into 90° of flexion, adduction, and internal 
rotation until end range is achieved. Pain in any location 
marks a positive result 237.

Flexion-Abduction-External 
Rotation (FABER) test

Patient lies supine. The affected leg is simultaneously 
flexed, abducted, and externally rotated so that the 
subject’s lateral ankle rests on the contralateral leg just 
proximal to the knee. While stabilizing the ASIS the knee 
is lowered toward the table. A positive test result may be 
either a decrease in ROM compared to the non-affected 
leg or reproduction of pain 237. 

Parameter RX/MRI-A Definition Normal value, abnormal value

Parameters RX

Alpha angle (AA) Angle between the femoral neck axis and a line 
connecting the head center with the point of beginning 
asphericity of the head-neck contour 164,165.

<50°, >50°

Lateral center edge angle 
(LCEA)

Angle formed by a vertical line through the center of the 
femoral head and a line connecting the femoral head 
center with the lateral edge of the acetabulum 164,165.

20-39°, >39°

Crossover sign Present if the anterior rim runs more laterally in the 
most proximal part of the acetabulum and crosses the 
posterior rim distally 164,165.

Anterior rim line projects medially to the 
posterior wall line

Protrusio acetabuli Present if the femoral head touches or crosses the ilio-
ischial line 164,165.

Joint space The distance between the roof of the acetabulum and 
the femoral head 164,165.

>2.5mm, <2.5mm

Parameters MRI-A

Labral pathology Disruption of cartilage ring (labrum) in hip joint 164,165,217. NA

Cam deformity Angle between the femoral neck axis and a line 
connecting the head center with the point of beginning 
asphericity of the head-neck contour 164,165.

<50°, >50°

Cysts Subchondral cysts 164,165. NA

Chondropathy Contrast material-filled defect, area of cartilage signal 
intensity alteration at acetabulum or femoral head 164,165.

NA

Lig. Teres rupture Disruption of ligamentum Teres within hip joint 164,165. NA

Abbreviations: RX=radiographic imaging; MRI-A=magnetic resonance imaging arthrography. 

NA=Not applicable.


