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2.0 SUPPLEMENTAL APPENDICES 

2.1 Eligibility Criteria  

Inclusion Criteria 

1) Adult men or women aged 50 years and older (with no upper age limit). 
2) Fracture of the femoral neck confirmed with either anteroposterior or lateral hip 

radiographs, computed tomography, or magnetic resonance imaging (MRI). 
3) Displaced fracture that is not, in the judgment of the attending surgeon, optimally 

managed by reduction and internal fixation. 
4) Operative treatment within 3 days (i.e. 72 hours) of the patient being medically 

cleared for surgery. 
5) Patient was ambulatory prior to fracture, though they may have used an aid such 

as a cane or a walker. 
6) Anticipated medical optimization for arthroplasty of the hip. 

7) Provision of informed consent by patient or proxy. 

8) Low energy fracture (defined as a fall from standing height). 

9) No other major trauma (defined as an Injury Severity Score <17*). 
10) Assurance that surgeons with expertise in both total hip arthroplasty and hemi-

arthroplasty were available to perform surgery. Note: Surgeons do not need to be 
experts in both techniques. 

*The Injury Severity Score (ISS) is an anatomical scoring system that provides an overall score for patients with 
multiple injuries. Each injury is assigned an Abbreviated Injury Scale (AIS) score and is allocated to one of six 
body regions (Head, Face, Chest, Abdomen, Extremities (including Pelvis), and External). Only the highest AIS 
score in each body region is used. The 3 most severely injured body regions have their score squared and added 
together to produce the ISS score. 
 

Exclusion Criteria 
1) Patient not suitable for hemi-arthroplasty (e.g. inflammatory arthritis, 

rheumatoid arthritis, pathologic fracture (secondary to cancer), or severe 
osteoarthritis of the hip). 

2) Associated major injuries of the lower extremity (i.e., ipsilateral or contralateral 
fractures of the foot, ankle, tibia, fibula, knee, or femur; dislocations of the ankle, 
knee, or hip; or femoral head defects or fracture). 

3) Retained hardware around the affected hip that will interfere with arthroplasty. 

4) Infection around the hip (soft tissue or bone). 
5) Patients with a disorder of bone metabolism other than osteoporosis (i.e., Paget’s 

disease, renal osteodystrophy, osteomalacia). 
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6) Patients with a previous history of frank dementia that would interfere with 
assessment of the primary outcome (i.e., secondary procedures at 2 years).  

7) Likely problems, in the judgment of the investigators, with maintaining follow-
up (i.e., patients with no fixed address, report a plan to move out of town, or 
intellectually challenged patients without adequate family support). 

8) Patients whose fracture occurred as a result of an act of violence. 
* For Item 6 above, patients with a history of frank dementia were unlikely to survive to 2 years, which would cause 
problems with assessment of the primary outcome. 

* Exclusion of a patient because of enrolment in another ongoing drug or surgical intervention trial was left to the 
discretion of the attending surgeon, on a case-by-case basis. 
 
2.2 American Society of Anesthesiologists Physical Status Classification 
Last approved by the ASA House of Delegates on October 15, 20141 
 
ASA 
Classification 

Definition 

ASA I A normal healthy patient 
ASA II A patient with mild systemic disease 
ASA III A patient with severe systemic disease 
ASA IV A patient with severe systemic disease that is a constant 

threat to life 
ASA V A moribund patient who is not expected to survive without 

the operation 
ASA V1 A declared brain-dead patient whose organs are being 

removed for donor purposes 
 
 
2.3 Threshold Performance for Expertise in Total Hip Arthroplasty and Hemi-Arthroplasty 
Surgeons participating in the HEALTH trial were required to meet both of the following two 
criteria for expertise for either THA or HA:  

1. Surgeons must have performed at least 50 procedures (either THA or HA) in their career 
(including residency experience in which they assumed responsibility for the procedure).  

2. Surgeons must have continued to perform at least five procedures (either THA or HA) in 
the year prior to trial start date, as well as each year for the duration of the study.   

 
Surgeons who met the threshold for both THA and HA could perform either procedure based on 
randomization if no overwhelming bias in favour of one procedure was evident. A surgeon was 
considered biased for an approach if he/she had performed less than five cases of either procedure 
in his/her last 50 procedures for a displaced femoral neck fracture. One question on the surgical 
forms asked surgeons to indicate whether they met the expertise threshold for the procedure the 
patient received. No other methods were implemented to ensure that surgeons met the expertise 
criteria listed above. 
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Residents and fellows were able to perform the procedures under the supervision of a participating 
attending surgeon.  The surgeon most responsible for the case must have met threshold expertise 
criteria and must have been present in the operating room for the critical aspects of the procedure. 
 
The critical aspects of THA procedures that required the presence of an expert surgeon were: 

• Trial component insertion and verification of hip stability 
• Implant insertion to ensure correct alignment of femoral and acetabular components 
• Cement procedure, if used 
• Final assessment of hip stability after implant insertion 

 
The critical aspects of HA procedures that required the presence of an expert surgeon were:  

• Trial component insertion and verification of hip stability  
• Implant insertion to ensure correct version) 
• Cement procedure, if used  
• Final assessment of hip stability after implant insertion 

 
2.4 Trial Interventions and Standardization of Peri-Operative Care 
A. Total Hip Arthroplasty (THA) 
To optimize feasibility and applicability of results, this study did not standardize the surgical 
approach, the use of cemented components, the implant manufacturer, or femoral head size. 
Surgeons used the manufacturer specific implant guides and jigs for insertion of the total joint 
arthroplasty. Proscribed approaches did not include minimally invasive total hip arthroplasty (i.e., 
2 incision approaches) and hinged prostheses or capture cups. 
 
Surgeons documented the following:  

1. Augmentation of the acetabular liner 
2. Type of acetabulum implant used 
3. Fixation of the acetabular component to the acetabulum with screw fixation 
4. Acetabular component modularity 
5. Material of acetabular liner 
6. Manufacturer 

 
B. Hemi-Arthroplasty (HA) 
Surgeons used modern implants for HA excluding non-modular, non-canal filling unipolar 
implants such as Moore’s and Thompson’s prostheses. The choice of modular unipolar versus 
bipolar HA were not standardized. This study did not standardize whether implants were inserted 
with cement or with a press-fit design. Surgeons used the manufacturer specific implant guides 
and jigs for insertion of the total joint arthroplasty.  
 
Surgeons documented the following:  

• Type of HA performed 
• Manufacturer 
• Implant material 
• Bearing surface of the implant  
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C. Standardization of Procedures and Peri-Operative Care 
Given the inherent variability in practice patterns among orthopaedic surgeons, it was important 
to ensure that surgeons adhered as closely as possible to the surgical management protocol and to 
current accepted practice.  
 
Peri-Operative and Post-Operative Treatment Common to Both Groups 
To ensure similar peri-operative regimens, it was recommended that participating centers 
standardize key aspects of pre- and post-operative care.   
 
Pre-Operative Care  

1. Pre-operative antibiotic prophylaxis (i.e., cephalosporin, Ancef, or equivalent coverage). 
2. Thromboprophylaxis (i.e., Thromboembolic Disease Stockings (TEDS), pneumatic 

compression boots, or medical prophylaxis to be discontinued in sufficient time to allow 
surgery as guided by International Normalized Ratio (INR) / Partial Thromboplasty Time 
(PTT)).   

3. Medical consultation to optimize condition prior to surgery.   
 
Post-Operative Care 

1. Antibiotic prophylaxis (i.e., cephalosporin or equivalent) for 24 hours.  
2. Thromboprophylaxis with unfractionated heparin, Low Molecular Weight Heparin 

(LMWH), warfarin, anti-platelet agents, or intermittent pneumatic compression boots.  
1. Weightbearing as tolerated was allowed as patients autoprotect the affected hip during 

rehabilitation.  Post-surgery, patients were weightbearing as tolerated, and then advanced 
according to the attending surgeon’s best judgment (i.e., touch weightbearing was 
permitted, and then advanced according to the surgeon’s best judgment).   

2. Calcium 600 mg by mouth (PO) daily and vitamin D 1,000 International Units (IU) per 
day (provided there were no contraindications) and further investigation and treatment of 
osteoporosis as recommended by a local osteoporosis expert/consultant. 

3. Appropriate nutritional assessment with administration of oral micronutrient feeds as 
needed. 

 
Other Care  
Due to a lack of evidence favouring a particular approach, the following was recorded, but not 
standardized: 

1. Use of pre-operative traction.   
2. Surgical delay. 
3. Type of anesthetic (i.e., general or regional).   
4. Physiotherapy and rehabilitation programs.    

 
2.5 Follow-up Processes 

Time-point Assessment Procedures Data Collection 

1 week (Up to 
3 months) 
 

In Person/Hospital/Clinic 
(if prior to discharge) 

•Follow-up Form  
•Secondary Procedures, AE Forms  
•SF-12, WOMAC, EQ-5D (self-administered*)  
 (asking about patient function prior to surgery) 
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1 week  
(Up to 5 
weeks) 

In Person/Hospital/Clinic 
(if prior to discharge) 

•TUG Test 

10 weeks  
(5 weeks to 4 
months) 

In Person/Hospital/Clinic 
(if prior to discharge) or 
Telephone 

•Follow-up Form and TUG Test 
•Secondary Procedures, AE Forms  
•SF-12, WOMAC, EQ-5D (self-administered*)  
•Radiographs 

6 months 
(4 to 7.5 
months) 

In Person/Hospital/Clinic 
or Telephone 

•Follow-up Form and TUG Test  
•Secondary Procedures, AE Forms  
•SF-12, WOMAC, EQ-5D (self-administered*) 

9 months 
(7.5 to 10.5 
months) 

In Person/Hospital/Clinic 
or Telephone 

•Follow-up Form 
•Secondary Procedures, AE Forms  
•SF-12, WOMAC, EQ-5D (interview-
administered) 

12 months 
(10.5 to 15 
months) 

In Person/Hospital/Clinic 
or Telephone 

•Follow-up Form and TUG Test  
•Secondary Procedures, AE Forms 
•SF-12, WOMAC, EQ-5D (self-administered*)  
•Radiographs 

18 months 
(15 to 21 
months) 

In Person/Hospital/Clinic 
or Telephone 

•Follow-up Form  
•Secondary Procedures, AE Forms  
•SF-12, WOMAC, EQ-5D (interview-
administered) 

24 months 
(21 to 30 
months) 

In Person/Hospital/Clinic 
or Telephone 

•Follow-up Form and TUG Test  
•Secondary Procedures, AE Forms  
•SF-12, WOMAC, EQ-5D (self-administered*)  
•Radiographs 
•Planned revision surgery after 24 months 

* Interview-administered data collection done if patient was unable to complete self-administered forms. 
AE = Adverse Event, EQ-5D = EuroQol-5D, SF-12 = Short Form-12, TUG = Timed Up and Go, WOMAC = 
Western Ontario McMaster Osteoarthritis Index. 
 
2.6 Outcome Definitions 
Primary Outcome 
Outcome Definition 
Unplanned 
Secondary Hip 
Procedure (study 
event) 

Unplanned secondary procedures that were classified as study events 
included:  

o Closed reduction of hip dislocation 
o Open reduction of hip dislocation 
o Open reduction of fracture 
o Soft tissue procedure 
o Insertion of antibiotic spacer 
o Full implant exchange 
o Partial implant exchange – stem only 
o Partial implant exchange - head only 
o Partial implant exchange - liner only 
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Outcome Definition 
o Partial implant exchange - head and liner 
o Partial implant exchange – acetabular component only  
o Partial implant exchange – acetabular component and head  
o Implant adjustment – re-orientation of the stem 
o Implant adjustment – re-orientation of the acetabulum component 
o Implant removal with no replacement 
o Excision heterotopic ossification 
o Supplementary fixation 
o Other 

Reason for 
Unplanned 
Secondary 
Procedure 

Classification of the reason for unplanned secondary procedures included: 
o Treat a peri-prosthetic fracture 
o Treat hip instability or dislocation 
o Treat infection – superficial 
o Treat infection – deep 
o Treat wound necrosis 
o Treat another wound healing problem 
o Remove heterotopic ossification 
o Manage abductor failure 
o Manage another soft tissue problem (i.e. pseudotumor)  
o Correct implant failure –loosening or subsidence 
o Correct implant failure - breakage 
o Treat implant wear  
o Treat osteolysis 
o Treat implant corrosion 
o Improve function 
o Relieve pain 

 
Secondary Outcomes 
Outcome Definition 
Mortality Mortality was adjudicated by the Central Adjudication Committee and it 

was considered to be an event if it occurred within 24-months of the initial 
hip fracture surgery. 

Serious Adverse 
Events 

Serious adverse events, as diagnosed by physicians at the clinical sites, 
were documented. A serious adverse event was defined as any adverse 
event that is fatal, life threatening, requires or prolongs hospital stay, results 
in persistent or significant disability or incapacity, a congenital anomaly or 
birth defect, or an important medical event, symptom, sign, illness, or 
experience that develops or worsens in severity during the study. 

Hip-Related 
Complication 

The Central Adjudication Committee reviewed hip-related complications 
including peri-prosthetic fracture, hip instability or dislocation, implant 
failure (loosening/subsidence and breakage), wound healing problems 
(including superficial/deep infection, wound necrosis), soft tissue problems 
(i.e. pseudotumor), heterotopic ossification, abductor failure, implant wear 
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Outcome Definition 
and corrosion, osteolysis, neurovascular injury, decreased function, and 
pain. 

Functional 
Outcomes and 
Quality of Life 

Functional outcome and quality of life were measured using self-
administered and interview-administered questionnaires. Functional 
outcome questionnaires included a generic health status measurement 
instrument (SF-12), a hip function and pain questionnaire (WOMAC), a 
health outcome measure (EQ-5D), and a functional mobility test (TUG). 
 
The SF-12 Health Survey is a standardized instrument to measure health-
related quality of life. This self-administered, 12-item questionnaire covers 
eight main health domains that make up the Physical and Mental Health 
Composite Scores (PCS & MCS). Each domain consists of one or two 
questions and is scored separately from 0 (lowest level) to 100 (highest 
level).  

The WOMAC is a self-administered questionnaire that assesses the three 
dimensions of pain, disability and joint stiffness in knee and hip 
osteoarthritis, and consists of 24 questions. This questionnaire uses a Likert 
scale, consisting of responses including: none, mild, moderate, severe, and 
extreme. Specifically, for the WOMAC questionnaire, the Likert scale is in 
reverse order. Therefore, a higher score indicates worse pain, stiffness, and 
functional limitations. The ranges for each dimension are: 0-20 for pain, 0-
8 for stiffness, and 0-68 for physical function.2 

The EQ-5D is a standardized instrument that measures quality of life in five 
dimensions (mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression). Each dimension has three response options: 1=no 
problems, 2=some problems, and 3=extreme problems. Each response 
corresponds with a one-digit number that can then be combined into a 5-
digit number to describe the participant’s state of health. The participant’s 
state of health is then translated into a corresponding utility score.2 The EQ-
5D also includes a visual analogue scale (VAS) that assesses the 
individual’s health today on a scale from 0-100, with the endpoints being 
‘worst imaginable state of health’ and ‘best imaginable state of health’.3,4 

The TUG test is a standardized, physical test to assess balance and mobility 
in the participants. The participant is timed while they perform simple 
physical movements, such as rising from an arm chair, walking 10 feet, 
walking back to the chair, and sitting down. A faster time indicates that the 
participant has greater functional performance, while a lower score may 
identify participants who are at risk for increased falls in the community.5  

The SF-12, WOMAC, and EQ-5D were asked at 10 weeks, 6, 9, 12, 18, 
and 24-month visits. The TUG was performed at 1 and 10-week 6, 12, and 
24-month visits. 
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2.7 Overview of Adjudication 
Adjudication Processes 
The following information was excerpted from the HEALTH Adjudication Charter, which 
documents the responsibilities of the Central Adjudication Committee and the adjudication 
processes for the HEALTH trial. 
 
1) Fracture Eligibility 
The Central Adjudication Committee adjudicated fracture eligibility for all patients based on 
available pre-surgery and post-surgery x-rays, and completed case report forms. If the fracture did 
not meet all inclusion criteria or met one of the exclusion criteria, the fracture was deemed 
ineligible. 
 
2) Technical Placement of Prostheses 
The Central Adjudication Committee adjudicated the technical placement of the prosthesis based 
on available pre-surgery and post-surgery x-rays to determine if the quality of the implant 
placement was acceptable or unacceptable. This was unrelated to fracture eligibility. 
 
3) Additional Surgical Procedures 
The Central Adjudication Committee adjudicated additional surgical procedures that occurred 
within two years of initial surgery after the participant had completed their 24-month visit (or 
following early withdrawal) to determine if they were study events. Planned surgeries were not 
considered study events. If a participant had multiple unplanned surgeries for one indication, each 
unplanned surgery was considered a study event in addition to the first. Any unplanned surgery 
after the initial fixation that satisfied the criteria below was considered to be a study event:  

• Treat a peri-prosthetic fracture  
• Treat hip instability or dislocation  
• Treat infection – superficial 
• Treat infection – deep 
• Treat another wound healing problem  
• Treat another soft tissue problem  
• Remove heterotopic ossification  
• Manage abductor failure  
• Correct implant failure – loosening or subsidence  
• Correct implant failure – breakage 
• Treat implant wear and corrosion  
• Treat osteolysis  
• Treat neurovascular injury 
• Improve function  
• Relieve pain 

 
The Central Adjudication Committee reviewed all available x-rays, and data from the patient’s 
completed case report forms. 
 
 
4) Hip-Related Complications 
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The Central Adjudication Committee adjudicated adverse events related to the patient’s 
randomized hip as reported by the clinical site after each participant had completed their 24-month 
follow-up (or following early withdrawal). The Central Adjudication Committee also reviewed all 
available x-rays (scheduled visits and unscheduled visits) to look for radiographic evidence of hip-
related complications that were not reported by the clinical site. The Central Adjudication 
Committee was responsible for determining when the hip-related adverse event was first 
diagnosed/evident on participant x-rays. Hip-related complications that were considered study 
events included: 

f) Peri-prosthetic fracture  
g) Hip instability or dislocation  
h) Implant failure (loosening/subsidence and breakage)  
i) Wound healing problems (including superficial/deep infection, wound necrosis) 
j) Soft tissue problems (i.e. pseudotumor)  
k) Heterotopic ossification  
l) Abductor failure  
m) Implant wear and corrosion  
n) Osteolysis  
o) Neurovascular injury  
p) Decreased function  
q) Pain 

 
The Chair of the Central Adjudication Committee independently reviewed all cases of heterotopic 
ossification that were identified by the Central Adjudication Committee. For each participant that 
was identified as having radiographic evidence of heterotopic ossification, the Chair independently 
reviewed the x-rays from each post-operative assessment and determined the severity of 
heterotopic ossification using the classification system developed by Brooker and colleagues:  

• Stage I: Islands of bone within soft tissues of any size of the hip 
• Stage II: Bone spurs from pelvis or femur, leaving at least 1 cm between opposing bone 

surfaces 
• Stage III: Bone spurs from pelvis or femur reducing the space between opposing bone 

surfaces to less than 1 cm 
• Stage IV: Ankylosis of the hip 

 
The Central Adjudication Committee reviewed all available x-rays, and data from the patient’s 
completed case report forms. 
 
5) Mortality 
The Central Adjudication Committee adjudicated mortality as required following a patient’s early 
withdrawal. The Central Adjudication Committee reviewed all data from the patient’s completed 
case report forms, available clinical notes, and/or x-rays to confirm the cause of death. They also 
commented on the relation to the treatment arm. 
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2.8 Statistical Analyses for Primary and Secondary Outcomes 
Analyses included patients in the groups to which they were assigned. Patients were 

censored at 24 months of follow-up or at the time of their last follow-up for patients lost to follow-
up. The primary analysis was a proportional hazards model using a competing risk analysis (death 
as the competing risk) with time to the HEALTH primary study endpoint as the outcome. The 
independent variable was THA versus HA, and the following covariates were used: age (50-80 
years or >80 years), pre-fracture living setting (institutionalized or not institutionalized), pre-
fracture functional status (using aid or independent ambulator), and ASA Class (Class I/II or 
III/IV/V). For these covariates, we used values that were entered into the minimization system at 
time of enrollment. For our competing risk analyses, we used the method described by Zhou et al. 
to account for clustering within surgeons.6 The estimates from the competing risk analysis for 
clustered data analyses were marginal estimates. We report the treatment effects as hazard ratios 
(HRs) with 95% confidence intervals (CIs). No adjustment for multiplicity was made and the 95% 
CIs do not adjust for multiplicity. Kaplan-Meier curves were constructed for the primary outcome.  

Cox proportional hazards modeling was used to estimate the relative effect of THA versus HA 
on time to mortality, serious adverse events, and hip-related complications, separately, and 
included the same independent variables as listed for the primary analysis as well as including 
surgeon as a random effect.  The hip-related complications analysis was a competing risk 
analysis with death as the competing risk. The estimates from the competing risk analysis for 
clustered data analyses were marginal estimates. We report the HRs and 99% CIs for the 
proportional hazards models. We performed proportional hazards regressions only for hip-related 
complications in which there were at least 50 events. Using multi-level models, the effect of 
THA versus HA on quality of life (SF-12, EQ-5D), function (WOMAC), and mobility (TUG) 
were estimated separately. Randomized treatment, visit (entered as a categorical variable) were 
also included as independent variables. Because we believed that the effect of THA versus HA 
may change over time, we also included an interaction term between treatment and visit. When 
the interaction term between treatment and visit was not statistically significant at alpha=0.05, 
we removed it from the model.  When the interaction term was significant, we reported the 
treatment effect at each visit. We accounted for death via joint modelling, using the method 
described by Rizopoulos.7  The SF-12, WOMAC, and EQ-5D were summarized using mean 
difference (MD) and 99% CIs. We analyzed the TUG as a dichotomous outcome with the 
following categories: a) patients who complete the test in ≤12 seconds, and b) those who require 
>12 seconds to complete the test or were unable to complete the test. We selected 12 seconds as 
the cut-off because this was the threshold used by the Centers for Disease Control and 
Prevention.8 The TUG was summarized using odds ratios and 99% CIs.  For our multi-level 
analyses of quality of life, function, and mobility, all available data were used with no imputation 
performed.  The models do not require that a patient have valid scores at all follow-up visits. We 
chose alpha levels of 0.05 and 0.01 for the primary and secondary outcomes, respectively. When 
scoring the WOMAC domains, we used the mean of the items that were answered in our 
calculation if at least 4 of the 5 pain items were answered, at least 1 of the 2 stiffness items were 
answered, and if at least 14 of the 17 function items were answered.  If there were less items 
answered, the domain was set to missing.  To calculate the WOMAC total score, we required 
non-missing scores for all 3 domains.  



Page 22 of 25 
 

When scoring the SF-12, we required at least half of each of the items in each domain to be 
answered to use the mean of the non-missing items as the domain score.  The physical 
component summary score and the mental component summary score were only calculated if all 
8 domains were non-missing.   

All 5 questions of the EQ-5D were required to calculate the utility score. 

2.9 Subgroup Analyses and Hypothesized Effects 
At the trial onset, we specified in the trial protocol that no subgroup analyses would be conducted. 
However, towards the end of the trial, prior to unblinding, the following subgroup analyses were 
decided upon and were conducted to investigate the following prognostic factors as possible effect 
modifiers. The HEALTH primary endpoint was the dependent variable for these analyses. For 
these subgroup analyses, we used the data from our database. What was captured in the database 
reflects the true values for these factors, which may be different than what was originally entered 
into the minimization system at time of enrollment.    

1. Age (i.e., 50-80 years or >80 years): Hypothesized that THA will be better relative to HA 
in the younger subgroup than in the older patients. 

2. Pre-fracture living setting (i.e., institutionalized or not institutionalized): Hypothesized 
that THA will be better relative to HA in those not institutionalized than those 
institutionalized. 

3. Pre-fracture functional status (i.e., using aid or independent ambulator): Hypothesized 
that THA will be better relative to HA in independent ambulators than in those using an 
aid.  

4. American Society for Anesthesiologists (ASA) Class (i.e., Class I/II or III/IV/V): 
Hypothesized that THA will be better relative to HA in Class I/II than in Class III/IV/V.  

These subgroup analyses were performed (separately) by including the subgroup factor as an 
independent variable in our proportional hazards regression model along with an interaction term 
between it and randomized treatment. We used the criteria suggested by Kasenda et al. to guide 
inferences about the credibility of our subgroup analyses.9 
 
After unblinding, we identified three post hoc subgroup analyses and performed them as follows:  

1. Added a three-category age (50 to 70 years or 71 to 80 year or ≥ 81 years) as an 
independent variable in our proportional hazards regression model along with an 
interaction term between it and randomized treatment. We hypothesized that THA will be 
better relative to HA in the youngest subgroup than in the older patient subgroups. 

2. Added a three-category age (50 to 70 years or 71 to 80 year or ≥ 81 years) as an independent 
variable and interaction of age with treatment group into our final WOMAC total score 
model. We hypothesized that THA will be better relative to HA in the youngest subgroup 
than in the older patient subgroups. 

3. Added country (Canada or Netherlands or USA or Australia or Norway or Spain or UK or 
Finland or New Zealand or South Africa) as an independent variable in our proportional 
hazards regression model along with an interaction term between it and randomized 
treatment. We hypothesized no difference across countries in treatment effects.  
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2.10 Sensitivity Analyses 
At the trial onset, we did not specify in the trial protocol that any sensitivity analyses would be 
conducted. However, towards the end of the trial, prior to unblinding, we decided to conduct the 
following sensitivity analyses, with the HEALTH primary endpoint as the dependent variable: 

a) The primary analysis without including surgeon as a random effect 
b) The primary analysis with country included as an independent variable 
c) A per-protocol analysis 
d) An as-treated analysis 
e) Unstratified proportions analyses where we made varying assumptions about risk of event 

in those who were lost to follow-up 
 
2.11 Interpretation of Blinded Data 
Hypothesis: We hypothesize that THA will have similar or lower rates of secondary procedures 
and higher functional outcome scores at 24 months compared with HA. 
 
Here, we present alternative interpretations of blinded preliminary results. Blinded data 
interpretation may decrease the frequency of misleading data interpretation. Widespread adoption 
of blinded data interpretation with a minimum set of recommendations should be widely adopted.10 
 
Secondary procedures over two years did not differ between treatment groups X and Y. The Kaplan 
Meier curve for the primary outcome suggests that the hazard ratios (HRs) remain constant up to 
1 year (HR=1.30, 95% CI 0.86-1.95, p=0.217; non-significant estimates favoring treatment Y) and 
suggested estimates favouring treatment X after 1 year (up to 2 years) (HR=0.24, 95% CI 0.08-
0.73; p=0.011). 
 
Deaths did not differ between treatment groups X and Y over a 2-year period (p=0.493). 
 
Serious adverse events (p=0.052) and hip-related complications (p=0.277) between treatment 
groups X and Y did not differ over a 2-year period.  
 
Treatment X demonstrated significantly better overall WOMAC and EQ-5D utility scores (p<0.05) 
compared to Treatment Y (and trended towards better SF-12 PCS scores) over a 2-year period. 
TUG scores (cut-off 12 seconds) did not differ between treatment groups (0=0.181).  
 
Subgroup analyses did not show any differences in the treatment effect between different 
subgroups (p>0.05). 
Given the above preliminary findings, the more plausible hypothesis follows. Treatment X is THA 
and Treatment Y is HA. THA does not result in a statistically significant difference in secondary 
procedure rates over a 2-year period compared to HA; however, our findings suggest THA may 
have more secondary procedures earlier (less than 1 year, possibly driven by higher dislocations 
*results still blinded*) and HA may have more secondary procedures after 1-year post-fracture in 
those who did not have a secondary procedure during the first year. Functional outcome scores 
over 2 years favour THA compared to HA. These differences in function are small (although 
statistically significant). A lack of difference in secondary procedures, hip-related complications, 
and deaths, a lack of subgroup effects, and modest improvements in function render THA mildly 
superior to HA over 2 years. It’s not unreasonable to consider the two treatments similar given 
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small differences in functional scores.  The extra cost of THA to the modest benefits in function 
may not render it the primary implant of choice in this patient population.  
 
If treatment X is HA and treatment Y is THA, then HA does not result in a statistically significant 
difference in secondary procedure rates over a 2-year period compared to THA. However, our 
findings suggest HA may have more secondary procedures earlier (less than 1 year) and THA may 
have more secondary procedures after 1-year post-fracture, in those who did not have a secondary 
procedure during the first year. Further, functional outcome scores over 2 years favour HA 
compared to THA. These differences in function are small (although statistically significant), and 
somewhat unexpected. A lack of difference in secondary procedures, hip-related complications, 
and deaths, a lack of subgroup effects, and modest improvements in function render HA mildly 
superior to THA over 2 years. It’s not unreasonable to consider the two treatments similar given 
small differences in functional scores. However, the extra cost and added complexity of THA may 
not render it the primary implant of choice in this patient population. 
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