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INTRODUCTION: 
Aim and hypothesis 
We will conduct a randomized controlled trial (RCT) with economic evaluation investigating 

the clinical and cost-effectiveness of a physiotherapist-led strength exercise intervention 

compared to usual care as first-line treatment in patients with femoroacetabular 

impingement syndrome (FAIS). Furthermore, we will explore how exercise adherence and 

volume of a physiotherapist-led strength exercise intervention are associated with 

outcomes. We hypothesized that (i) 6-months of physiotherapist-led strength exercise 

intervention is superior (i.e. ≥ 6 points difference on the International Hip and Outcome Tool 

33; iHOT-33), to usual care in improving hip related quality of life (QoL) in patients with FAIS 

after a 6 month intervention, (ii) 6-months of physiotherapist-led strength exercise 

intervention is cost-effective compared to usual first-line care at 12-months follow-up in 

patients with FAIS, and (iii) high exercise session adherence and high volume of exercise 

will be superior to low exercise adherence and low volume in moderating objectively- and 

patient-reported outcome measures in patients with FAIS.   

 

STUDY METHODS 
Trial design 
The Better Hip trial is a multicenter, stratified (by hospital site), randomized (allocation 1:1), 

controlled, parallel-group, assessor-blinded, superiority trial conducted in Denmark 

(Aarhus, Horsens, Hvidovre, Aalborg, and Odense) and Australia (Melbourne). 

 

Sample size calculation 
The sample size calculation is based on a clinical superiority calculation using data from a 

pilot RCT by Kemp et al.1 Kemp et al. found a mean change of 27 (SD 26) points on the 

iHOT-33 in their strength exercise group (e.g., intervention group) and a mean change of 

11 (SD 8) points in their stretching group (e.g., control group) after 12 weeks of 

intervention (between-group difference of 16 [95% CI -9; 38] points). The superiority 

margin is a 6 points MCID in the between-group change on the iHOT-33.2 The estimated 

mean difference of 16 points, a superiority margin of 6 points2, a SD of 19.21, a power of 

80% and an alpha level of 5% results in a total sample size of n=94 (n=47 in each group) 

After allowing a dropout-rate of up to 28% our required sample size will be n=120 (n=60 in 

each group).  
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Randomization 
After baseline assessment, patients will be randomly assigned to either a supervised 

strength exercise intervention or usual care with a 1:1 allocation as per a computer-

generated randomization schedule, stratified by hospital site (Aarhus, Odense, Aalborg, 

Horsens, Hvidovre, or Melbourne). 

 

Statistical interim analyses and stopping guidance 
No interim analysis or stopping guidance is planned as the interventions, supervised 

strength exercise, and usual care (e.g., advice to remain physically active following World 

Health Organization guidelines) are known to have minimal risks.  

  

Timing of outcome assessments 
Outcome assessments are planned at baseline and 6 months follow-up for performance-

based physical functioning tests (e.g., maximal muscle strength in the one-repetition 

maximum unilateral leg press, single leg jump for distance, and one leg rise test). 

Outcome assessments are planned at baseline, 3, 6, and 12-month follow-ups for patient-

reported outcome measures and cost. See Table 1 in the study protocol.3  

 

STATISTICAL PRINCIPLES 
Confidence intervals and p-values 
Results will be expressed as between-group differences in means with 95% confidence 

intervals. 

 

TRIAL POPULATION 
All potential participants at the hospital sites will be screened for eligibility following the 

inclusion and exclusion criteria.  

Inclusion criteria have previously been used for diagnostic inclusion in the PhysioFIRST 

trial4: (1) Activity- or position-related pain lasting ≥ 3 months; (2) Positive Flexion-

Adduction-Internal Rotation (FADIR) test; (3) Cam-type FAIS; x-ray alpha angle > 60 

degrees or 4) Pincer-type FAIS; lateral center edge angle (LCEA) > 39 degrees or cross-

over sign or 5) Mixed-type FAIS; a combination of cam- and pincer-type impingement 

defined in inclusion criteria 3 and 4; (6) When asked, the participant states that they are 
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motivated to exercise twice a week for six months; (7) 18-50 years old; and (7) Body Mass 

Index (BMI) score < 35 (kg/m2). Exclusion criteria were: (1) Involvement in supervised 

strengthening exercises targeting the hip muscles in the last 3 months before inclusion 

consisting of ≥ 6 supervised physiotherapy sessions; (2) Previous hip surgery or other 

major hip injuries in the index hip; (3) Evidence of pre-existing osteoarthritis, defined as 

Tönnis grade ≥ 2 or Kellgreen-Lawrence ≥ 2; (4) Evidence of pre-existing osteoarthritis, 

defined as lateral joint space width < 3 mm; (5) Hip dysplasia, defined as a CE-angle < 25° 

and an acetabular index (AI) angle > 10°; (6) Comorbidities or other problems considered 

to prevent participation in exercise and (7) Unable to communicate in the respective 

languages (Danish or English) of the participating countries. Eligibility will be limited to the 

hip with the highest level of symptoms at baseline.  

Results will be presented in a CONSORT flowchart (See Figure 1) displaying the total 

number of participants who were: (1) screened, (2) excluded (with reasons), (3) 

randomized, (4) received allocated treatment, (5) discontinued intervention (with reasons), 

(6) lost to follow-up (with time and reason), (7) included in ITT analysis and (8) included in 

the per-protocol analysis. 

 
Withdrawal/follow-up 
Participants deciding to withdraw from the intervention will be asked to complete outcome 

assessments even though they stop attending exercise sessions or receive hip surgery.  

 

Baseline participant characteristics 
The following demographic and descriptive data will be obtained at baseline and presented 

by randomization group: biological sex (female/male/other), gender 

women/girl/men/boy/trans/non-binary/other), age (years), height (cm), weight (kg), body 

mass index (kg/m2), index hip (left/right), hip symptom duration (months), previous hip 

surgery (right/left/none), previous treatment due to hip symptoms (no/yes; type of 

treatment), bilateral symptoms (no/yes), educational level, employment status, 

cohabitation status, smoking status, medicine consumption (no/yes; type of medicine; 

frequency) and comorbidities (no/yes; diagnosis/diagnoses). Baseline participant 

characteristics will be presented in Table 1.  
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ANALYSIS 
Outcomes:  
Primary outcome 

International Hip and Outcome Tool 33 (iHOT-33).  

The primary outcome is the change in the hip-related quality of life measured using the 

International Hip Outcome Tool 33 (iHOT-33) (0-100, where a higher score represents a 

better quality of life) from baseline to 6 months. The iHOT-33 has acceptable psychometric 

properties and is recommended for use in active adults with hip-related pain.2 5 The iHOT-

33 has a reported minimal clinically important difference of 6.1 points.2 The minimal 

important change has been reported as 8.7 and 10.0 points.6 7 
Secondary outcomes 

Unilateral one-repetition-maximum (1 RM) leg press 
Unilateral one-repetition-maximum (1 RM) leg press is used as a composite outcome 

measure for lower limb muscle strength and is measured unilaterally by a 1 RM test in a 

leg press resistance training machine.8 Results will be in kilograms. 
 

One-Leg Rise Test (OLRT) 

The OLRT is a reliable global measure of lower limb strength and endurance.9-12 The 

OLRT is significantly correlated with all strength measures of the hip (i.e., hip flexion, 

extension, abduction, adduction, internal rotation, and external rotation) in patients with 

FAIS. Results will be expressed as the number of repetitions, ranging from 0 to 50.  

 

Single leg-hop for distance 

The single-leg hop for distance test is a functional performance test evaluating power 

generation and absorption, expressed in centimeters.13  

 

Adherence and exercise volume 

Adherence to the exercise sessions (i.e., session adherence reported as the number of 

attended sessions expressed as a % of the total number of prescribed supervised and total 

sessions14) and exercise progression, sets, repetitions, load, rate of perceived effort (RPE), 

duration of the exercise session, and whether the session was conducted under supervision, 

will be registered by the patients as they will be instructed to keep a paper-based exercise 
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diary.14 Intensity will be reported as Rating of Perceived Effort (RPE)15 16. Volume will be 

expressed as the product of the total number of repetitions performed and multiplied by the 

external load.  

 

Patient Acceptable Symptom State (PASS) 

PASS is defined as the value beyond which patients consider themselves well, and will be 

assessed using a single question.  

 

Global Perceived Effect (GPE) 

GPE will be assessed for three domains; quality of life, pain, and activities of daily living on 

a 7-point Likert scale ranging perceived change from ‘Worse, an important worsening’ 

(worst) to ‘Better, an important improvement’ (best).17 18 The GPE scale asks the patient to 

rate how much their condition has improved or deteriorated since baseline.  

 

Dropouts:  

In instances where patients are not satisfied with how their treatment is progressing before 

reaching their individual goal, they will be able to have an additional consultation with their 

treating surgeon, where they will be treated in their best interests. There is a risk of 

dropout in both groups if the treatment results in insufficient improvement of symptoms. 

Dropout and the reason for dropout will be recorded throughout the study. 

 

Hip surgery 

The number of patients undergoing hip surgery in each intervention group will be recorded 

throughout the study and registered at 3, 6, and 12 months.  

 

Other outcomes 

International Hip Outcome Tool 33 (iHOT-33) subscales: 

Each of iHOT-33’s subscales (0-100): Symptoms and Functional Limitations, Sports and 

Recreational activities, Job-related concerns, and Social, Emotional, and Lifestyle concerns 

has been found valid in patients with hip/groin pain who were not seeking surgery and will 

be reported.6 
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Copenhagen Hip and Groin Outcome Score (HAGOS) 

HAGOS subscales: Pain, Physical function in Sport and Recreation, and QoL (0-100, 0 

equals extreme hip and groin problems and 100 equals no hip or groin problems) will be 

reported. HAGOS has been found valid, reliable, and responsive to assess hip and groin 

function in physically active adult patients.19  

 

The Hip Sports Activity Scale (HSAS) 

The Hip Sports Activity Scale (HSAS) is a reliable and valid tool to determine sports levels 

in patients suffering from FAIS.20 Results will be expressed from 0 (i.e., no recreational or 

competitive sports) to 8 (i.e., competitive sports at elite level).   

 

Return to Sport (RTS) questionnaire  

Furthermore, a consensus statement on return to sport (RTS) stated that RTS should be 

reported in categories from no return to participation in sport through return to sport and, 

finally, return to performance.21  

 

The short questionnaire to assess health-enhancing physical activity (SQUASH) 

SQUASH is used to measure physical activity.22 23 Based on the reported effort, the intensity 

of the activities is assigned an intensity score. The reported sports activities are given a MET 

value based on Ainsworth´s compendium of Physical Activities, and the intensity score is 

adjusted according to reported effort.24 Activities are divided into three intensity categories: 

(1, light) 2 to < 4 MET, (2, moderate) 4 to < 6.5 MET, and (3, vigorous) ≥ 6.5 MET, and the 

time per week spent in each category is calculated. The activity score for each item is 

calculated by multiplying the intensity score and time per week. The total activity score is 

calculated as the sum of activity scores. Activities with intensity lower than 2 MET will not 

be included as they are considered to contribute negligibly to physical activity level.22 23  

 

Tampa Scale of Kinesiophobia 17 items (TSK-17) 

The Tampa Scale of Kinesiophobia (TSK) is a valid and reliable tool to assess somatic 

focus and activity avoidance in patients. TSK-17 consists of 17 statements that measure 

pain-related fear of movement in patients with chronic musculoskeletal pain.25 Each 
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statement is provided with a 4-point Likert scale, and total scores range from 17 to 68, with 

a higher score indicating more fear of movement.  

 

Health Economic Evaluation:   
We will conduct a cost-effectiveness and cost-utility analysis comparing the physiotherapist-

led strength exercise intervention to usual care and estimating the incremental costs per unit 

of health outcome gained. The health outcomes will be health-related QoL measured using 

the EQ-5D-5L and iHOT-33.26 27 Costs will be measured using the Health care utilization 

questionnaire (HUQ)28 29 and the Productivity Costs Questionnaire (iPCQ)30.  

 

EuroQol 5-dimension 5-Level (EQ-5D-5L) and EQ-VAS 

Health-related QoL will be assessed using the reliable and valid EuroQol Group 5-dimension 

5 Level instrument (EQ-5D-5L), including the summary index ranging from −0.624 (worst) to 

1 (best) (Danish value set).26 27 The EQ-5D-5L is a generic instrument for describing and 

valuing health. It is based on a descriptive system that defines health in terms of 5 

dimensions: Mobility, Self-care, Usual activities, Pain/discomfort, and Anxiety/depression. 

Each dimension has 5 response categories corresponding to no problems, slight problems, 

moderate problems, severe problems, and extreme problems. The instrument is designed 

for self-completion, and respondents also rate their overall health on a vertical visual analog 

scale (EQ-VAS) ranging from 0 (worst imaginable health) to 100 (best imaginable health). 

The EQ-5D-5L and EQ-VAS have been widely tested and used in both the general 

population and patient samples.27 

 

Healthcare utilization questionnaire (HUQ):  

Healthcare utilization and medication usage are measured by a nine-item patient-reported 

cost questionnaire (HUQ) including visits to primary care physician and therapist, medical 

specialist, outpatient hospital care, hospital admissions, diagnostic tests, and medical 

procedures.28 29  

 

The Productivity Costs Questionnaire (iPCQ):  

The Productivity Cost Questionnaire (iPCQ) includes three modules measuring 

productivity losses due to 1) absenteeism, 2) presenteeism of paid work, and 3) 
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productivity losses related to unpaid work.30 The iPCQ consists of 18 questions. 

Productivity losses are measured in three separate modules, allowing the option of leaving 

out specific types of productivity losses when these are not relevant for a specific patient.  

 
Analysis methods 
Primary analysis 
Intention-to-treat analysis:  

The primary analysis of clinical effectiveness will be the assessment of the between-group 

mean difference in change in hip-related QoL (iHOT-33) from baseline to 6 months after 

randomization. Between-group mean differences in change larger than 6.1 points will be 

considered clinically relevant.2 Consequently, to determine the intervention's effectiveness 

compared to usual care, the lower limit of the 95% confidence interval for the mean 

difference must be greater than 6.1 points. Secondary analysis will be the assessment of 

the between-group mean difference in change in secondary outcomes from baseline to 3 

months, 6 months, and 12 months. Assessment of between-group differences in changes 

will be conducted using a linear mixed-effect model for continuous variables and a 

generalized linear mixed-effect model for binary variables. This approach accounts for the 

correlation between repeated measurements within the same patient over time. The model 

will include fixed effects for the intervention group (physiotherapist-led exercise or usual 

care) and time points (Baseline, 3, 6, and 12 months). Patients and recruitment sites 

(Aarhus, Aalborg, Hvidovre, Horsens, or Melbourne) will be included as random effects to 

account for potential clustering effects. To assess whether the effect of the intervention on 

hip-related QoL (iHOT-33) varies over time, an interaction term between the intervention 

group and time will be included. Supplementary, to further guide the clinical interpretation 

of change in iHOT-33, the between-group difference in the proportion of participants 

achieving the minimal clinically important difference of 6.1 for within-patient score change 

was analyzed using an a-priori threshold of 20%. A difference of less than 20% was 

considered no meaningful difference between treatments, and 20% or greater was 

considered a meaningful difference. A sensitivity analysis for thresholds of 10% and 30% 

will be conducted. Supplementary to this interpretation, we will conduct calculations for 

other identified values of minimal important change by Scholes et al.6, of 8.7 points, and 

Kemp et al.7, of 10.0 points. 
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The primary analysis and subsequent inferences will follow the intention-to-treat principle, 

which means that all participants will be analyzed in the groups to which they were 

originally randomized, regardless of their adherence to the assigned treatment.  

Model validation will be performed by comparing observed and expected within-subject 

standard deviations and correlations and by inspecting plots of standardized residuals 

versus fitted values and QQ plots for the standardized residuals.  

Per protocol analysis: 

Supplementary to the intention-to-treat analysis a per protocol analysis will be conducted. 

This analysis will focus on participants who strictly adhere (i.e., > 75 % total number of 

sessions) to the assigned treatment protocol. It will provide additional insights into the 

treatment effect among participants who complied with the assigned intervention.31 

Furthermore, a sub-analysis will exclude patients who have received hip surgery within 6 

months of follow-up.  

 
Missing data  
No imputations will be applied in the primary analysis. Each randomized participant will be 

included in the intention-to-treat analysis with the data collected for the participant. An 

attempt to collect data from all randomized participants will be made, regardless of 

adherence to interventions.  

 
Outliers 
The dataset will be visually inspected and examined to identify outliers potentially caused 

by typographical errors. These outliers will be cross-referenced with other data sources 

(e.g., printed test schemes) or through discussion with the responsible outcome assessor. 

If confirmed, these outliers will be corrected to actual values. Alternatively, outliers will be 

removed from the dataset if there is confidence that they are data errors. A sensitivity 

analysis will be conducted to assess the impact of outlier handling decisions on the 

statistical analysis results. If the conclusions change substantially due to the exclusion of 

potential erroneous measurements (which are not confirmed), both conclusions will be 

reported; otherwise, only the conclusion from the analysis, including all data, will be 

presented. 
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Health Economic Evaluation 
Incremental cost-effectiveness (ICER) and cost-utility (ICUR) analyses will be conducted 

from both a societal and healthcare perspective to estimate the cost-effectiveness and 

cost-utility of supervised strength exercise compared to usual care. The time horizon will 

be 12 months. Costs will be expressed in Danish Crowns (DKK) (Price year 2026). The 

base-case cost-effectiveness analysis will follow the intention-to-treat principle. Findings 

will be reported following the Consolidated Health Economic Evaluation Reporting 

Standards (CHEERS) guideline.32  

Measurement of costs: 

Costs of the supervised strength exercise intervention will be estimated using micro-

costing. We will identify, measure, and value direct costs associated with physiotherapist-

led strength exercise. These include the time of the physiotherapist, facility, materials, and 

travel costs. Unit costs for physiotherapists will be identified using salaries from the Danish 

Association of Physiotherapists in Denmark and the Australian Physiotherapist Association 

in Australia. Costs in Australian Dollars (AUD) will be converted to DKK using the average 

purchasing power parity (PPP) exchange rate over the project period (i.e., 2023-2025). 

Measurement of the number of physiotherapist-led strength exercise sessions will be done 

using the paper-based exercise diary completed by participants and validated by the 

physiotherapist delivering the intervention. The value of total costs will be the number of 

supervised sessions multiplied by the associated salary unit cost. Costs of usual care and 

other costs in the supervised strength exercise group will be measured using the HUQ 

questionnaire (e.g., costs related to healthcare and medication usage) and the iPCQ 

questionnaire (e.g., costs related to absenteeism and presenteeism of paid work, and 

productivity losses related to unpaid work). Costs will be summarized in Table 4.  
 

Measurement of outcomes: 

In the cost-utility analysis, we will use Quality Adjusted Life Years (QALYs) to measure the 

impact of the healthcare intervention on participants' health-related QoL. QALYs provide a 

comprehensive and standardized metric that combines both the quantity and quality of life 

experienced by individuals. To calculate QALYs, we will employ the EQ-5D-5L 

questionnaire. Using a preference-based algorithm, we will convert EQ-5D-5L responses 

into a single utility index score, representing each participant's health-related quality of life. 
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QALYs will be calculated based on the utility index scores over the study period using 

Danish population norms.  We will use linear interpolation between measurement points 

(baseline, 3 months, 6 months, and 12 months). In the cost-effectiveness analysis, iHOT-

33 (0-100) total scores will be used. Outcomes will be summarized in Table 4.    

 

Base-case cost-effectiveness and cost-utility analysis: 

Missing data will be imputed using Multiple Imputation with Chained Equations (MICE). 

Cost and effect data will be assumed to be missing at random, which means that missing 

observations are explained by observed variables. The imputation model will include 

outcome variables and predictor variables that differ at baseline, are related to missing 

data, or are associated with the outcome. To account for the skewed distribution of cost 

data, predictive mean matching will be used in MICE. The number of imputed datasets will 

be increased until the loss of efficiency is less than 5%. Each of the imputed datasets will 

be analyzed separately. Results from the multiple datasets will be pooled using Rubin’s 

rules.33 To account for the possible clustering of data, analyses will be performed using 

linear mixed-effect models.34 Accounting for the possible clustering of data at the hospital 

level is very important, as most economic evaluations fail to do so, whereas ignoring the 

possible clustering of data might lead to inaccurate levels of uncertainty and inaccurate 

point estimates.34  

 

The incremental cost-effectiveness ratio (ICER) and cost-utility ratio (ICUR) will be 

calculated by dividing the between-group difference in change in mean total costs by the 

difference in mean change for QALYs and iHOT-33 scores. The ICER and ICUR provide a 

measure of the additional cost per additional QALY, or iHOT-33 point gained or lost by 

physiotherapist-led exercise compared to usual care. The ICER and ICUR will be 

presented in Table 5. Bootstrapping techniques will be used to estimate the uncertainty 

surrounding the cost‐effectiveness estimates. Cost‐effectiveness planes (Figure 2) visually 

represent the differences in costs and health outcomes, and cost‐effectiveness 

acceptability curves (Figure 3), graphically present the impact of uncertainty of the ICER 

and ICUR (the probability of the physiotherapist-led exercise intervention being cost-

effective compared to usual care, with possible values of the cost-effectiveness 

threshold).35  
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Sensitivity analysis: 
Various one‐way sensitivity analyses will be performed to test the robustness of the study 

results. First, a complete case analysis will be performed by using only cases with 

complete data for both outcomes and costs. 20 of the 120 patients enrolled in the study 

will be from Melbourne, Australia. A sensitivity analysis will be conducted, excluding the 

patients from Australia because of sample size disparity (100 in Denmark and 20 in 

Australia) and possible variations in healthcare practices, costs, and outcomes across 

countries.  
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Pre-specified exploratory analyses: Adherence and volume 
A pre-specified exploratory secondary analysis will investigate whether exercise session 

adherence (expressed as a % of supervised sessions and as a % of total prescribed 

sessions) and exercise volume are associated with strength exercise effectiveness on hip-

related quality of life (e.g., iHOT-33, 0-100), maximal muscle strength (e.g., 1 RM unilateral 

leg press) and functional performance (e.g., One Leg Jump for Distance and One Leg Rise 

Test). Multiple linear regression will be applied in all analyses. With a rule of thumb of 10 

observations (i.e., participants) per independent variable, and approximately 60 

participants in the physiotherapist-led strength exercise group, we can include 6 

independent variables (e.g., categories) in the regression model.31 The independent 

variables will be potential moderators measured at baseline and at 6-month follow-up that 

were expected to be associated with changes in the outcome (e.g., dependent variable). 

The dependent variable in each of the multiple linear regression models will be the change 

in the iHOT-33 score (0-100), maximal muscle strength (e.g., 1 RM unilateral leg press), 

and functional performance (e.g., One Leg Jump for Distance and One Leg Rise Test) 

from baseline to 6-month follow-up. The independent variables will be 1) Supervised 

exercise adherence (expressed as a % of maximal 12 sessions), 2) Total exercise 

adherence (expressed as a % of maximal sessions), 3) Volume, 4) Biological sex 

(Male/Female), and 5) Age at baseline. This analysis will be reported (Table 6) in a 

secondary paper with a clear reference to the primary paper. 

Statistical software 
Data analyses will be conducted using STATA software (StataCorp LP, College Station, 

Texas), Version 19.1.  
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Illustrations 
Tables 
Table 1. Baseline Characteristics. 

 Physiotherapist-led 
exercise (n = ) 

Usual care 
(n = ) 

BetterHip Cohort  
(n = 120) 

Biological Sex (Male/Female)    
Male, n (%)    

Female, n (%)    
Gender    

Male, n (%)    
Female, n (%)    

Specification, n (%)    
    

Age (years), mean (SD)    
Height (cm), mean (SD)    
Weight (kg), mean (SD)    

Body mass index (kg/m2), mean (SD)    
FAI Morphology    

CAM, n (%)    
Pincer, n (%)    
Mixed, n (%)    

Alpha Angle, Mean (SD)    
Lateral Center Edge Angle, Mean (SD)    

Positive Crossover Sign, n (%)    
Acetabular Index Angle, Mean (SD)    

Index hip    
Left, n (%)    

Right, n (%)    
Bilateral symptoms    

No, n (%)    
Yes, n (%)    

Hip symptom duration    
0-1 years, n (%)    
1-2 years, n (%)    
2-5 years, n (%)    

        > 5 years, n (%)    
Previous treatment due to hip 

symptoms  
   

Exercise, n (%)    
Physiotherapy, n (%)    
Chiropractor, n (%)    
Osteopathy, n (%)    
Medicine, n (%)    

Intra-articular steroid injection, n (%)    
Previous hip surgery     
Non-index hip, n (%)    
Educational level    

Primary school, n (%)    
Vocational education, n (%)    
High school or similar, n (%)    

Higher education, n (%)    
Employment status    

Student / Education, n (%)    
Working, n (%)    

Not working, n (%)    
Cohabitation status    

Married or cohabitating, n (%)    
Living alone, n (%)    
Smoking status    

Never, n (%)    
Former, n (%) 
Current, n (%) 
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Use of analgesics    
Paracetamol, n (%)    

NSAIDS, n (%)    
Morphine or opioids, n (%)    

Other, n (%)    
Comorbidities    

Specification (%), n (%)    
Specification (%), n (%)    

Physical activity level (SQUASH)    
Total activity score (METs)    
Light intensity (min/week)    

Moderate intensity (min/week)    
Vigorous intensity (min/week)    

Pain Kinesiophobia    
TSK-17 (17-68), mean (SD)    

FAI: Femoroacetabular Impingement. NSAID: Nonsteroidal Anti-inflammatory Drugs. MET: Metabolic Equivalent. 
SQUASH: the short questionnaire to assess health-enhancing physical activity. TSK-17: Tampa Scale of Kinesiophobia. 
SD: Standard Deviation. 95% CI: 95% Confidence Interval. MET: Metabolic Equivalent. 
If data is not normally distributed median and interquartile range (IQR) will be reported instead of the mean and standard 
deviation (SD).  
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Table 2: Changes from baseline to 6-month follow-up in primary and secondary outcomes in the intention-to-treat-population. 

 Physiotherapist-led exercise (n = ) Usual care (n = )  
 Baseline  

(95% CI) 
6-mo  

(95% CI) 
Change  
(95% CI) 

Baseline  
(95% CI) 

6-mo  
(95% CI) 

Change  
(95% CI) 

Difference in 
change 
(95% CI) 

Primary        
iHOT-33, (0-100)        

Secondary        

1-RM Leg Press, Kg        

  Index hip        

  Non-index hip        
Hop for Distance, cm        
  Index hip        

  Non-index hip        
One-Leg Rise Test, Reps        
  Index hip        

  Non-index hip        
PASS (% Yes)        

GPE QoL       

GPE Pain       

GPE ADL       

Hip surgery (%)       

6-mo: 6-month follow-up. 95% CI: 95% Confidence Interval. iHOT-33: International Hip and Outcome Tool 33. 1 RM: 1 Repetition Maximum. Reps: Number of repetitions 
(0-50). PASS: Patient Acceptable Symptom State. GPE: Global Perceived Effect. QoL: Quality of Life.   
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Table 3: Changes from baseline to 6-month follow-up in the other outcomes in the intention-to-treat-population. 

 Physiotherapist-led exercise (n = ) Usual care (n = )  
 Baseline  

(95% CI) 
6-mo  

(95% CI) 
Change  
(95% CI) 

Baseline  
(95% CI) 

6-mo  
(95% CI) 

Change  
(95% CI) 

Difference in 
change 
(95% CI) 

iHOT-33 subscales, (0-100)        
Symptoms         

Sport        

Job        

Social        

HAGOS subscales, (0-100)        

Pain        

Sport        

Quality of Life        

SQUASH        
Total activity score (MET)        
Light intensity (min/week)        
Moderate intensity (min/week)        
Vigorous intensity (min/week)        

Sport participation        

HSAS, (1-8)        

RTS, (1-4)        

iHOT-33: International Hip and Outcome Tool 33. Symptoms: Symptoms and Functional Limitations. Sports and Recreational Activities. Job: Job-related concerns. 
Social: Social, Emotional, and Lifestyle Concerns. HAGOS-Sport: Physical Function in Sport and Recreation. 1 RM: 1 repetition maximum. Cm: centimeters. Kg: 
Kilograms. PASS: Patient Acceptable Symptom State. HAGOS: The Copenhagen Hip and Groin Outcome Score. SQUASH: the short questionnaire to assess health-
enhancing physical activity. TSK-17: Tampa Scale of Kinesiophobia. HSAS: the Hip and Sports Activity Scale. RTS: Return to Sport questionnaire. SD: Standard 
Deviation. 95% CI: 95% Confidence Interval. MET: Metabolic Equivalent.  
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Table 4: Costs and effects from baseline to 12-month follow-up in the intention-to-treat population. 

 Physiotherapist-led exercise (n = ) Usual care (n = )  
 Baseline  

(95% CI) 
12-mo  

(95% CI) 
Change  
(95% CI) 

Baseline  
(95% CI) 

12-mo  
(95% CI) 

Change  
(95% CI) 

ICER/ICUR 
(95% CI) 

Effects        
QALYs        

iHOT-33, 0-100         

Healthcare costs (HUQ) 
Number of visits 

       

Physiotherapist        

General practitioner        

Allied health professional        

Complementary care provider        

Emergency department        

Medical specialist        

Admitted to the hospital        

Hip surgery        

Other healthcare providers        

Healthcare Costs (HUQ) 
Medicine usage 

       

Prescription 1        
Prescription 2        
Prescription 3        
Productivity Costs (IPCQ) 
Indirect costs 

       

 Absenteeism        

 Presenteeism        

 Productivity loss        
QALY: Quality Adjusted Life Years. HUQ: Health care utilization questionnaire. IPCQ: The Productivity Costs Questionnaire. iHOT-33: International Hip and Outcome Tool 33. SD: 
Standard Deviation. 95% CI: 95% Confidence Interval. DKK: Danish Crowns. 
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Table 5. Incremental Cost-Effectiveness Ratios (ICERs), Incremental Cost-Utility Ratios (ICURs), and Distribution of the Joint Cost-Effect Pairs in the Cost-Effectiveness 
(CE) Plane.  

Analysis Mean cost 
difference  
(95% CI) 

Mean effect 
difference 
(95% CI) 

ICUR/ICER Distribution in CE Plane (%) 

    NE SE SW NW 
Main analysis        

iHOT-33        
QALYs        

SA 1: Complete case analysis        
iHOT-33        
QALYs        

SA 2: Imputed data sets        
iHOT-33        
QALYs        

SA 3: Excluding Melbourne        
iHOT-33        
QALYs        

∆C = mean difference in total costs of the intervention versus usual care. ∆E mean difference in the outcome (iHOT-33 and QALYs) of the intervention versus usual 
care. ICER = Incremental Cost-Effectiveness Ratio is calculated as ∆C/∆E(iHOT-33). ICUR = Incremental Cost-Utility Ratio is calculated as ∆C/∆E(QALY). DKK = 
Danish Kroner. SA = Sensitivity Analysis. QALY = Quality Adjusted Life Years. iHOT-33: International Hip and Outcome Tool 33.  
NE: Northeast quadrant of the Cost-Effectiveness Plane: the intervention is more effective and more costly than usual care.  
SE: Southeast quadrant of the Cost-Effectiveness Plane: the intervention is more effective and less costly than usual care. 
SW: Southwest quadrant of the Cost-Effectiveness Plane: the intervention is less effective and more costly than usual care. 
NW: Northwest quadrant of the Cost-Effectiveness Plane: the intervention is less effective and less costly than usual care.  
95% CI: 95% Confidence interval 
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Table 6. Associations between changes in hip-related quality of life (iHOT-33), maximal unilateral muscle 
strength, functional performance, and potential predictors of training effectiveness (i.e., adherence, exercise 
volume, biological sex, age, and physical activity). 

 Crude analysis,a, b 

β (95% CI) 
Adjusted analysis,a, b, c  

β (95% CI) 
Model 1:  
∆iHOT-33d   

AdherenceSupervised   
AdherenceTotal   

Exercise Volume   
Biological Sex   

Age 
Physical Activity Level   

Model 2:  
∆Maximal Unilateral Muscle 

Strengthd 
  

AdherenceSupervised   
AdherenceTotal   

Exercise Volume   
Biological Sex   

Age   
Physical Activity Level   

Model 3:  
∆One Leg Rise Testd   

AdherenceSupervised   
AdherenceTotal   

Exercise Volume   
Biological Sex   

Age   
Physical Activity Level   

Model 4:  
∆Single Leg Jump for Distanced   

AdherenceSupervised   
AdherenceTotal   

Exercise Volume   
Biological Sex   

Age   
Physical Activity Level   

aAnalyzed using linear regression. bβ, Regression coefficient. The interpretation of the crude and adjusted β is the change in the 
dependent variable for every unit of each of the independent variables. cAdjusted each of the independent variables (i.e., 
Adherencesupervised, AdherenceTotal, Exercise Volume, Biological Sex, Age, and Physical Activity Level). dDependent variable in 
each respective regression model. [95% CI]: 95% confidence interval. (p): P-value. iHOT-33: International Hip and Outcome 
Tool 33.  
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Figures 
Figure 1. CONSORT Flowchart in The Better Hip Trial.   

 
 

Referred 
FAIS patients referred from general practitioners to the orthopaedic departments: Aarhus and Aalborg University 

Hospital, Horsens and Hvidovre Regional Hospital, and orthopedics associated with Latrobe University. 

 

      

Enrollment 
Exclusion (n) 

• Not meeting inclusion 
criteria (n) 

• Declined to participate (n) 
• Other reasons (n) 

Randomized (n = 120) 

Allocation Allocated Usual care (n = ) 

● Received allocated 
intervention (n) 

● Did not receive allocated 
intervention (n) 

Allocated Physiotherapist-led 
exercise (n = ) 

● Received allocated 
intervention (n) 

● Did not receive allocated 
intervention (n) 

 

3-months follow-up 

6-months follow-up 

Primary endpoint: 
Clinical effectiveness 

Intention-to-treat and 
per protocol analysis 

12-month follow-up  

Primary endpoint: 
Health Economic 

 

 

 
Analysis 

• Lost to follow-up (n) 
 

• Lost to follow-up (n) 
 

• Lost to follow-up (n) 
• Discontinued intervention 

(n) 

• Lost to follow-up (n) 
• Discontinued intervention 

(n) 

• Lost to follow-up (n) 
 

• Lost to follow-up (n) 
• Discontinued intervention 

(n) 

• Analyzed (n) 
• Excluded from analysis (n) 

• Analyzed (n) 
• Excluded from analysis (n) 

• Analyzed (n) 
• Excluded from analysis (n) 

• Analyzed (n) 
• Excluded from analysis (n) 

Intention-to-treat and 
per protocol analysis 
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Figure 2. Visualization of changes in iHOT-33 score in the physiotherapist-led exercise group and the usual care group at baseline, 3- and 6-month 
follow-up with 95% Confidence Intervals. (Example, not based on data).  
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Figure 3. Cost-effectiveness (CE) plane for iHOT-33 and QALYs. 

 

  
More costly (DKK) 

Less costly (DKK) 

More effective: QALY or iHOT-33 Less effective: QALY or iHOT-33 

 

NW: Northwest quadrant of the Cost-
Effectiveness Plane: the intervention is less 

effective and less costly than usual care.   

NE: Northeast quadrant of the Cost-
Effectiveness Plane: the intervention is more 

effective and more costly than usual care.  

SW: Southwest quadrant of the Cost-
Effectiveness Plane: the intervention is less 
effective and more costly than usual care. 

SE: Southeast quadrant of the Cost-
Effectiveness Plane: the intervention is more 

effective and less costly than usual care. 
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Figure 4. Cost-effectiveness acceptability curve for iHOT-33 and QALYs change (Example, not based on data).  
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