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Summary

Hip fractures are a significant cause of morbidity and mortality worldwide and the burden of 

disability associated with hip fractures globally vindicates the need for high-quality research to 

advance the care of patients with hip fractures. Historically, large, multi-centre randomized 

controlled trials have been rare in the orthopaedic trauma literature. Similar to other medical 

specialties, orthopaedic research is currently undergoing a paradigm shift from single centre 

initiatives to larger collaborative groups. This is evident with the establishment of several 

collaborative groups in Canada, in the United States, and in Europe, which has proven that multi-

centre trials can be extremely successful in orthopaedic trauma research.

Despite ever increasing literature on the topic of his fractures, the optimal treatment of hip 

fractures remains unknown and controversial. To resolve this controversy large multi-national 

collaborative randomized controlled trials are required. In 2005, the International Hip Fracture 

Research Collaborative was officially established following funding from the Canadian Institute of 

Health Research International Oppurtunity Program with the mandate of resolving controversies in 

hip fracture management. This manuscript will describe the need, the information, the 

organization, and the accomplishments to date of the International Hip Fracture Research 

Collaborative.
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INTRODUCTION

Injuries account for 12% of the global burden of disease and this number is predicted to 

increase to 20% by the year 2020.1 It is also estimated that by 2020, disability from traffic 

accidents, the major cause of fractures, will rank in the top 3 of all causes of disability.2 

Population rates of death resulting from traffic accidents are 3 times higher in lower income 

countries than in higher income countries1 and orthopaedic injuries are even more prominent 

internationally. For instance, in India, a vehicular accident is reported every 3 minutes and a 

death every 10 minutes.3 In developing countries, much of the death and disability from 

injury is attributable to absent or inadequate surgical care.1 In addition, the Global Forum for 

Health Research described the 10 of 90 gap in health research expenditure, whereby 90% of 

the spending is on diseases affecting 10% of the population.1 In other words, research and 

research funding are currently directed largely to medicine to treat chronic diseases among 

the aging population in wealthy countries.1

HIP FRACTURE GLOBAL BURDEN

Hip fractures are a significant cause of morbidity and mortality worldwide. Although hip 

fractures occur all over the world, they most frequently occur in Western countries, mainly 

Europe and the United States, but it is expected that there will be a large increase in the 

number of hip fractures in other countries due to changes in demographics.4 In 1990, there 

were an estimated 1.31 million new hip fractures globally and the prevalence of hip fracture 

disability was 4.48 million.5 In the year 2000, an estimated 1.6 million hip fractures 

occurred and hip fractures accounted for 0.82 million disability-adjusted life years in men 

and 1.53 million disability-adjusted life years in women.6 It is believed that the global 

number of hip fractures worldwide will increase to over 6 million by the year 2050.4 There 

were 740,000 deaths estimated to be associated with hip fractures, and there were 1.75 

million disability-adjusted life years lost, which represents 0.1% of the global burden of 

disease worldwide.5

WHY IS OUR CURRENT EVIDENCE INSUFFICIENT?

Randomized controlled trials have been historically scarce in the orthopaedic literature. 

Poolman et al7 found that of the articles published in the Journal of Bone and Joint Surgery 

American Volume from January 2003 to December 2004, only 3.4% were randomized 

controlled trials. Similarly, a previous review of the same journal from 1988 to 2000 found 

that only 2.9% of published reports were randomized controlled trials.8

Despite ever increasing literature on the topic of hip fractures, the optimal treatment of hip 

fractures remains unknown. Limitations of the current study’s methodology include study 

design (ie, few randomized controlled trials), trials with sample sizes that are too small, and 

studies that report treatment effects that are largely implausible. Sample sizes of randomized 

controlled trials evaluating a surgical procedure have ranged from 18 to 552 participants and 

the average sample size was 113 participants.9 In addition, only 32% of trials performed a 

priori sample size calculation,9 indicating that these trials are unfortunately likely to be 
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underpowered. These authors also found that 77% of the studies were single-center 

initiatives.9

Lack of sufficient evidence regarding optimal surgical approaches in the treatment of hip 

fractures has fueled many debates at international orthopaedic surgical meetings. The 

American Academy of Orthopaedic Surgeons, the Orthopaedic Trauma Association, 

Canadian Orthopaedic Association, and the International Society for Fracture Repair have 

all presented symposia highlighting this issue. In a survey of 298 North American and 

European orthopaedic surgeons treating patients aged 65–80 years old with displaced hip 

fractures, the authors identified variability in surgeons’ preferences for management.10 

Sample sizes in hip fracture surgery trials have ranged from 20 to 409 patients.11 The small 

sizes, methodological limitations, and resultant wide confidence intervals around the 

treatment effect leave the optimal approach to treating hip fractures uncertain. Only large 

randomized trials will resolve the optimal type of internal fixation, the superior form of 

arthroplasty, and ultimately whether arthroplasty or internal fixation is the preferred option 

in this common fracture.

CAN LARGE DEFINITIVE TRIALS BE CONDUCTED?

Other medical areas have been successful in the completion of sufficiently powered 

multicenter collaborations to evaluate the effectiveness of new treatment options. A recently 

completed OAISIS-6 randomized controlled trial evaluated the effects of fondaparinux on 

mortality and reinfarction in patients with acute ST-segment elevation myocardial infarction.
12 This large collaborative trial included 447 hospitals in 41 countries and enrolled over 

12,000 patients.12 Another successful example from the cardiology literature is the POISE 

trial. This large multicenter trial was initiated to definitively establish the effects of beta-

blocker therapy in patients undergoing noncardiac surgery.13,14 Over 8000 patients 

undergoing noncardiac surgery at 190 hospitals in 23 countries were randomly assigned to 

receive extended release metoprolol succinate or placebo. The authors also promoted the 

importance and need for large, randomized, controlled trials in the perioperative setting. We 

believe that this model can guide us in achieving a similar improvement in management and 

outcomes of patients with hip fracture.

Large multicenter collaborations are most successful when problems being evaluated are 

common such as hip fractures, ankle fractures, distal radius fractures, and proximal humerus 

fractures.15 It is also necessary to ensure that the techniques are currently relevant to the 

majority of surgeons. The recently completed SPRINT trial is an example of a successful 

multicenter collaboration in orthopaedic trauma.16 The SPRINT study that began patient 

enrollment in 2000 evaluated the effects of reamed versus unreamed intra-medullary nailing 

on patients with tibial shaft fractures. This study included 1339 patients from 29 clinical 

sites in North America and The Netherlands.16

Orthopaedic research is currently undergoing a paradigm shift from single-center initiatives 

to larger collaborative groups. This is evident with the establishment of several successful 

groups in Canada (the Canadian Orthopaedic Trauma Society and the JOINTs study Group), 

in the United States (the Multicenter Trial Group—Trauma and the South Eastern Fracture 
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Consortium), and in Europe (Multicenter Randomized Controlled Trial Group). The 

successful establishment of these collaboratives has proven that multicenter trials can be 

extremely successful in orthopaedic trauma research. In addition, recent symposia have 

focused on the importance and development of multicenter collaboration in orthopaedic 

research.17,18

Despite ever increasing literature on the topic of hip fractures, the hip fractures remain 

unresolved. Determining the optimal treatment of hip fractures will require large, 

multinational, collaborative, randomized, controlled trials. This article will describe the 

need, the formation, and the accomplishments to date of the International Hip Fracture 

Research Collaborative (IHFRC).

THE NEED FOR LARGE COLLABORATIVE TRIALS IN HIP FRACTURES

Clinical research should focus on fractures that represent the greatest burden to society.15 

Disease burden may be quantified in many forms, but it is essentially a function of the 

frequency, secondary disability, and the cost associated with the treatment of the condition.15 

Hip fractures account for more hospital days than any other musculoskeletal injury and 

represent more than two-thirds of all hospital days due to fracture.19 The burden of disability 

associated with hip fractures globally vindicates the need for high-quality research to 

advance the care of patients with hip fractures.

When looking at how to resolve the current uncertainties in hip fracture management and 

ultimately minimize morbidity and mortality, we find the model of cardiology instructive. 

Twenty years ago, the best form of management of acute coronary syndromes was unclear. 

Large, relatively simple, international randomized controlled trials have led to an enormous 

reduction in mortality and morbidity through the definitive demonstration of optimal 

management approaches.

We therefore proposed to develop an internationally recognized group of clinical researchers 

with the following aims: (1) to identify key unresolved issues and focus future clinical 

research in the operative management of patients with hip fractures; (2) to bridge smaller 

ongoing research networks in North America, Australia, Europe, and Asia into a large single 

collaborative effort; and (3) to design, plan, and coordinate timely large, randomized, 

controlled trials to provide definitive answers to the priority research questions identified by 

the participating investigators.

THE INTERNATIONAL HIP FRACTURE RESEARCH COLLABORATIVE 

(IHFRC)

Establishment of the IHFRC

The IHFRC was officially established in 2005 after funding from the Canadian Institutes of 

Health Research (CIHR) International Opportunity Program. The CIHR recognizes the 

important role that international collaborations play in improving and advancing the health 

of Canadians and citizens around the world. As a result, CIHR wishes to encourage 

Canadian researchers to collaborate internationally in CIHR’s priority areas of health 
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research through the International Opportunities Program. In preparation for this grant, 

researchers at McMaster University contacted and gained the support of leading 

investigators in Canada, the United States, and Europe to establish an initial working group. 

By a series of communications, investigators identified other key individuals and trial 

networks to approach for participation in the research activities.

The initial funding from CIHR provided us with the resources to establish international 

membership and host an international development meeting in Toronto in November 2005. 

At the meeting activities focused on the identification of additional investigators with 

interest and expertise in hip fracture research, a systematic evaluation of the current evidence 

in hip fracture management, the development of research questions of global importance, 

and plans to design and conduct relevant clinical trials. In addition, this meeting introduced 

all members of the initial working group and reviewed documents regarding the mission of 

the IHFRC, evidence summaries on hip fracture management, and proposed research 

questions for discussion. Investigators confirmed the group’s mission and discussed the 

research questions of priority. Specifically, we discussed which comparisons to begin with 

(ie, internal fixation or arthroplasty) and examined the implications for ethical approval, 

sample size considerations, and practical aspects of study coordination.

Organization and Membership of the IHFRC

Following the initial meeting, we have developed a growing international collaborative of 

investigators focused on examining alternative surgical procedures to improve outcomes in 

patients with hip fractures. An IHFRC Executive Committee was established that is 

composed of orthopaedic surgeons with expertise in trauma, hip reconstruction, and 

orthopaedic trials and methodologists and biostatisticians with extensive clinical trial 

experience.

To expand membership, information regarding IHFRC was sent to all active members of the 

Orthopaedic Trauma Association, the Canadian Orthopaedic Association, the American 

Association of Hip and Knee Surgeons, and to International Members of the American 

Academy of Orthopaedic Surgeons. A series of surveys were sent to each potential member 

asking about the number of hip fractures they treat, their previous clinical research 

experience, and their interest and willingness to participate in large multicenter trials.

The IHFRC membership is currently composed of 310 members internationally, with 195 

members in North America, 54 members in Europe, 45 members in Asia, 11 members in 

Australia, 4 members in South America, and 1 member in Africa. The IHFRC membership 

includes surgeons in developing nations, including India and China. Membership continues 

to expand through promotion of the trials at national meetings, through the IHFRC website 

(www.ihfrc.ca), and through personal communication and word of mouth.

Current Trials

The IHFRC is in the process of developing and initiating a series of large, multicenter, 

randomized clinical trials in patients with femoral neck fractures. Our goal is to identify the 

most favorable approach to internal fixation and to arthroplasty in 2 separate trials. The 

FAITH trial will evaluate Fixation Using Alternative Implants for the Treatment of Hip 
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Fractures (FAITH): A Multicenter Randomized Trial Comparing Sliding Hip Screws and 

Cancellous Screws on Revision Surgery Rates in the Treatment of Femoral Neck Fractures, 

whereas the HEALTH trial will compare total hip arthroplasty and hemiarthroplasty [Hip 

Fracture Evaluation with ALternatives of Total Hip Arthroplasty versus Hemi-Arthroplasty 

(HEALTH): a multicenter randomized trial comparing total hip arthroplasty and 

hemiarthroplasty on reoperations and quality of life in patients with displaced femoral neck 

fractures]. The final study after the completion of the FAITH and HEALTH trials will 

compare the optimal internal fixation versus optimal approach to arthroplasty.

Funding

Well-conducted randomized controlled trials in orthopaedic surgery are as costly as trials in 

other fields, with costs ranging from 1 million to 10s of millions of dollars.15 Peer reviewed 

funding for clinical trauma trials is extremely limited, often ranging from $10,000 to 

$100,000 across most orthopaedic-specific agencies, and rarely greater than a few million 

dollars across the national funding agencies.15 Obtaining sufficient funding has been one of 

the challenges the IHFRC has faced. Similar to the strategy used in the SPRINT trial,20 the 

IHFRC has submitted multiple grant applications to multiple agencies for funding either 

pilot funding or definitive funding for FAITH and HEALTH.

The IHFRC members have developed trial protocols and have conducted the preliminary 

studies required to resolve feasibility issues before the submission of grant proposals. The 

IHFRC members recently completed prospective screening studies to provide accurate 

patient enrollment estimates for funding applications by applying the inclusion and 

exclusion criteria to all hip fracture patients at their clinical site for a period of 8 weeks. 

Electronic communication and conference calls facilitated full participation of the groups’ 

leaders in development of grant proposals.

After several reiterations, both studies have recently received pilot funding from the CIHR to 

determine the feasibility of each trial at Canadian and at several international sites. The 

National Institutes of Health Research has recently awarded funding for a HEALTH pilot 

study for clinical sites in the United States, and the Physician Services Incorporated 

Foundation has provided funding for pilot sites in Ontario for the FAITH study.

Pilot studies are an important step in determining if a large clinical trial will be feasible.21 

Pilot testing is desirable to confirm or refute our ability to recruit patients and to assess the 

consistency between site estimates and actual recruitment. Specifically, pilot testing will (1) 

determine the degree to which site investigators can adhere to trial protocol including novel 

aspects such as “expertise-based randomization”22 in the HEALTH trial, (2) confirm or 

refute our anticipated ability to achieve close to 100% follow-up, (3) assess our ability to 

maintain 100% data quality, (4) field test our case report forms for clarity and 

appropriateness, and (5) will determine whether we can successfully manage the logistics of 

coordinating trial activities with sites in Europe, Asia, and Australia.

Several funding agencies did not require formal pilot studies and have provided sufficient 

funding for a definitive trial for specific jurisdictions. The Netherlands has received full 

funding for both FAITH and HEALTH for the Dutch sites from Stichting Nuts Ohra. The 
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National Institutes of Health has provided full funding for the American sites for the FAITH 

study. The IHFRC will continue to prepare grant applications to secure sufficient funding to 

complete both trials.

Trial Organization

Clinical trials will be successful only with sufficient infrastructure.18 A Methods Center has 

been established at McMaster University to coordinate all aspects of the day-today activities 

of the IHFRC and the FAITH and HEALTH trials (Fig. 1). The Methods Center has previous 

experience in the coordination of large multicenter trials.20 Key activities of the Methods 

Center include communication with membership, protocol development, designing cases 

report forms, ensuring concealed randomization by an Internet-based randomization system, 

data management using DataFax, and data analysis.

In addition to the Methods Center, we have established Country Offices who will be 

responsible for the facilitation of communication between the Methods Center and the 

clinical sites in countries where language and communication barriers are likely to exist. The 

Country Offices are responsible for the translation of study documents (ie, protocol, 

informed consent, and case report forms), training of the clinical sites, ensuring that ethics 

approval has been obtained, and facilitating communication between the Methods Center 

and the clinical sites. The Country Offices also help to ensure that the trial protocol is 

followed and that the data that is submitted to the Methods Center is accurate and complete.

A Call to Action

The recent promotion of evidence-based orthopaedic practice across all major orthopaedic 

journals and orthopaedic societies has started the next generation of clinical trials in 

orthoapedics.15 In addition, recent orthopaedic forums have urged musculoskeletal specialty 

societies to take action in the organization of multicenter randomized controlled trials17 and 

have provided orthopaedic surgeons with some guidelines on how to participate in 

orthopaedic randomized controlled trials.18

In the past, international research expenditures have trivialized the burden of disease 

attributable to injury, especially in developing countries.1 Academic orthopaedic surgeons 

are urged to partner effectively with their counterparts in developing nations to collaborate in 

research initiatives.1 To have a successful collaboration, experienced orthopaedic 

investigators need to partner effectively with their colleagues in developing countries who 

have the cases and the numbers, but possibly not the expertise and experience to work them 

into meaningful research.1 For example, a recent report indicates that trauma research output 

from India is currently insufficient and vague and is therefore unable to inform the practice 

of medicine and surgery in the country.23 Despite this, a recent survey of orthopaedic 

surgeons in India found that 85 of 114 surgeons surveyed supported a research collaborative.
23 In addition, clinical sites in India have the capacity to potentially recruit thousands of 

fractures each year.23

We need to learn from our colleagues in other subspecialties who have successfully and 

efficiently completed large multinational studies including countries all over the world. The 

burden of disability associated with trauma and fractures vindicates the need for 
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international collaboration to conduct high-quality research to advance the care of fracture 

patients. Only through the development of large multinational collaborative will 

controversies in areas such as hip fractures be resolved.

SUMMARY

Randomized controlled trials should play a major role in determining best practices for 

fracture care. As the number and the quality of randomized controlled trials increase, the 

outcomes of fracture patients will improve. The IFHRC will focus its activities to identify 

surgical alternatives to improve patient important outcomes after hip fractures. Our 

collective expertise and resources will enable an efficiency of trial conduct rare in surgical 

trials. This multinational group of investigators will strive toward a similar magnitude of 

impact and success achieved in cardiovascular and cancer trial networks. For additional 

information on the IHFRC, please visit our website at www.ihfrc.ca.
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FIGURE 1. 
Trial Organization of FAITH and HEALTH: a diagram illustrating the day-to-day activities 

of the FAITH and HEALTH trials.
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