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ABSTRACT

Hip fracture is a global problem both for patients and healthcare systems. Patients with a hip
fracture have complex health and social needs which present challenges to measuring
outcomes. In this review we discuss how knowledge of what patients consider important in
their recovery has increased our understanding of how to measure outcomes in this patient
population, the work towards establishing a core set of outcomes, and how exploiting existing
infrastructure in the UK has provided a powerful framework within which to undertake

research.
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INTRODUCTION

Hip fracture is an increasing global problem with a projected rise from the 1.31 million? hip
fractures in 1990 to 6.26 million by 2050.2 The estimated socio-economic costs are substantial;
hip fractures represent 0.1% of the global burden of disease worldwide and 1.4% in the
established market economies.! In 2014 there were 64,102 hip fractures in the UK, occupying
over 4000 inpatient beds at any one time.? Patients sustaining a hip fracture often have
multiple co-morbidities, poor pre-operative health status, and cognitive impairment.* These
factors, coupled with high post injury mortality> and increasingly complex social and
rehabilitation needs,® make measuring outcomes in this patient group both a priority and a
challenge.

Traditionally, there has been little consensus on outcome assessment after hip fracture and
studies have focused on outcomes such as mortality and surgical implant success as well as

process related outcomes such as length of hospital stay and time to surgery.” However, with



the growing recognition of hip fracture as a marker of deteriorating general health status, and
the drive to measure patient reported outcomes, there is now more focus on general quality
of life outcome tools to capture the broad domains of health considered important by the
patients recovering from a hip fracture.

In this article, we summarise the common outcome measures used in hip fracture studies,
the advances in our understanding of what patients themselves consider important in their
recovery and the progress made in establishing a consensus on a core set of outcome
measures to facilitate pooling of data and meta-analysis. Modern clinical trials for hip fracture
patients will need to measure outcomes which evaluate both the benefit to the patient and
the cost effectiveness of the intervention. This is necessary to establish the high quality
evidence required to guide policy and practice for this important and challenging group of

patients.

OUTCOMES USED IN HIP FRACTURE STUDIES

A review of the published literature reveals a number of different outcome scales commonly
used in hip fracture studies.”® Table | summarises the most commonly used scales subdivided
into the following groups: mobility, general quality of life, activities of daily living (ADL), and

joint specific. Here we provide a brief description of these outcomes.

Mobility

The Timed-Up-and-Go TUG? test records the time it takes to rise from a chair, walk 3 metres,
turn around, and return to a seated position in the chair. It has been shown to be a valid and
reliable tool for hospital inpatients rehabilitating from orthopaedic injuries! and has been the

most commonly used mobility score in previous hip fracture studies.” Other measures of



mobility include the timed walk, in which gait velocity is calculated by measuring the time
taken to walk 10 metres, and outcomes scales which include a single-item assessment of

indoor/outdoor mobility, such as those used in the National Hip Fracture Database (NHFD).

Health Related Quality of Life (HRQOL)

The EuroQuol 5-Dimension (EQ-5D)* is a generic health-related quality-of-life outcome tool
which consists of a visual analogue scale (VAS) for self-rated health on a scale from ‘best
imaginable health state’ to ‘worst imaginable health state’, and a health status instrument
with a five-level response (no problems, slight problems, moderate problems, severe
problems and extreme problems) for the following five domains: mobility, self-care, usual
activities, pain and discomfort, and anxiety and depression. The EQ-5D can be used to
estimate quality adjusted life years (QALYs) as part of a health economic analysis and is
responsive to change both when self reported®® and when proxy reported for patients with
cognitive impairment.* These attributes, together with the low patient and clinician burden
(the EQ-5D takes less than 5 minutes to complete), make the EQ-5D one of the tools most
suited to measuring outcome in the hip fracture population.13%

The Short Form Health Questionnaire is a 36-item generic patient reported outcome scale
which uses eight subscales (physical functioning, the physical role, pain, general health,
vitality, social function, emotional function and mental health) which can be clustered into
physical and mental component scores.'® The SF-36 has proven useful in surveys of general
and specific populations, comparing the relative burden of diseases, and in differentiating the
health benefits produced by a wide range of different treatments.® The SF-36 has been

increasingly used in the fragility hip fracture population and has been shown to be responsive



to change over time with permanent declines in SF-36 observed following hip fracture.”18

The scale takes approximately 10 minutes to complete.

Activities of Daily Living (ADL)

The Barthel Index (BI) provides a measure of ability to undertake ADLs using a 10-item scale
addressing activities such as feeding, mobility, dressing, continence and bathing.'® The index
has been widely used in stroke rehabilitation studies where good internal consistency and
validity for functional status have been reported.?° In hip fracture, retrospective Barthel index
score at pre-injury have been shown to be predictors of mobility at 3-months and early

mortality.2%2?

The Functional Independence Measure (FIM™) is an 18-item scale composed of 13-motor
tasks and 5-cognitive tasks that was developed in the USA for medical rehabilitation.?® The
FIM has been shown to be reliable in the hip fracture patients both when patient and proxy
reported,?*%> however it takes 30-60 minutes to undertake and some of the 18 dimensions

assessed may not be applicable or considered important to patients with a hip fracture.?®

Joint Specific Scores

The Oxford Hip Sore (OHS) is a disease and region specific patient reported outcome tool,
initially designed to measure outcome following hip arthroplasty for osteoarthritis.?’ It takes
approximately 5-minutes to complete and consists of 12-items measuring hip pain and
function.?® These scores are summed to produce a scale from 0—48, with a score from 40-48
indicating satisfactory joint function. Although the OHS was designed specifically for

assessment of joint replacement it has been increasingly used for evaluating other



interventions including hip fractures where it has been shown to correlate strongly with
general measures of health such as the EQ-5D.13

The Harris Hip Score (HHS) was originally developed for patients with traumatic arthritis of the
hip following dislocation or fracture.?® It is completed partly by the patient and partly by a
clinician and is made up of a scale consisting of 13-items across the domains of pain, function,
activity, and range of motion.?° The score takes approximately 5 minutes to complete and has
a maximum score of 100 points. In patients with a hip fracture it has been shown to correlate

with age at injury and be an independent predictor of postoperative complications.3%3?

WHAT IS IMPORTANT TO PATIENTS RECOVERING FROM A HIP FRACTURE?

A number of studies have focused on understanding what patients consider important in their
recovery from a hip fracture in order to match the domains of health from existing outcome
tools and guide the choice of outcome assessment.323> These studies are predominantly
based on semi-structured interviews with patients/carers with a spectrum of pre-fracture
mobility and cognition ranging from those who are physically and mentally active to those
with cognitive impairment and limited or no mobility. Despite this variation of pre-fracture
health status, patients identified similar themes when talking about their recovery from a hip
fracture. The following themes were identified: mobility, self-care, pain, mental well-being,
fear of falling, and valued day-to-day activities.3? Of these, mobility emerged as the dominant
theme3? together with an increased dependency on others.>® Although concerns about
ongoing pain did emerge in the rehabilitation period following surgery, pain was not
considered as significant a problem at that stage as it was in the peri-operative period when
pain was a key issue.3? Different themes were more or less important to different people.

Patients who were active prior to their fracture described the importance of regaining their



pre-fracture activity levels. However the majority of hip fracture patients had restricted pre-
fracture mobility and this group described more limited expectations of recovery. Those with
the most severe physical and cognitive impairment had difficulty describing their expectations
of recovery following hip fracture at all; in fact their expectations were subsumed in their
acceptance of an age-related deterioration in their health-related quality of life.3?

What emerges from these studies is the multi-dimensional impact of sustaining a hip fracture.
Hip fracture affects many different aspects of quality of life, physical and emotional, and for
many patients the effects are difficult to isolate from the impact of other areas of gradual
deteriorating health.3?2 Many of the themes of recovery identified by patients are represented
by the broad domains of health included in the generic health-related quality of life outcome

tools described above, rather than the more disease or joint specific outcome tools.

HEALTH RELATED QUALITY OF LIFE IN PATIENTS RECOVERING FROM A HIP FRACTURE

Prospective cohort studies have explored the impact of sustaining a hip fracture by measuring
the temporal profiles of Health-related Quality of Life from pre-injury to 1 year post
surgery.3®37 Figure 1 shows the observed population mean scores (from a UK cohort3®) in EQ-
5D at baseline (pre-injury), immediately post-injury, 4-weeks, 4-months and 12-months post
surgery. Interestingly, patients report an immediate post-injury quality of life akin to death,
i.e. a score of zero. This is followed by a relatively rapid rate of recovery until the 4-month
point after which gains in Quality of Life plateau. Indeed, for the majority of patients — the
older group with multiple co-morbidities - Quality of Life shows an age-related deterioration
between 4 and 12 months following a hip fracture. Those patients with cognitive impairment
have significantly lower Quality of Life scores at all time points and in patients over 80 years

of age there is minimal additional recovery after the 4-week point. This pattern of recovery



observed in terms of Health-related Quality of Life is also found for the hip specific OHS® and
for walking ability using both the single item measure of indoor/outdoor walking ability®® and
the FIM.37

The temporal variation in Quality of Life reveals the severity of functional impairment and
global deterioration suffered by patients with a hip fracture. This reflects what we have learnt
from patients’ own experiences of recovery from hip fracture as being part of a gradual decline

in function and general health.

ESTABLISHING A CORE SET OF OUTCOMES FOR HIP FRACTURE STUDIES

Heterogeneity in the outcomes collected between hip fracture studies precludes effective
evidence synthesis and meta-analysis. To address this problem there is an initiative3%4° to
standardise outcomes by establishing a “core outcome set”, that is, a minimum set of
outcomes which all studies report in any particular field of medicine. This will improve the
effectiveness of evidence synthesis by reducing the reporting bias of future trials and
promoting inclusion of all available studies.

A UK consensus study, which involved patients/carers, multi-disciplinary clinicians and
methodologists, supports a core outcome set consisting of mortality, mobility status,
residential status and general health-related quality of life.*r The consensus process
recommended the use of single item measures of mortality and mobility (indoor/outdoor
walking status), and the EQ-5D as the most simple and therefore practical method of
measuring quality of life in hip fracture patients.*! This core outcome set supports the findings
of an international expert consensus which, in addition to those outcomes described in the
UK study, recommends the collection of the process-related outcomes of length of hospital

stay, time to surgery, drug reactions, place of residence, cost of care, readmission rate and



complications.*? In the UK, these process related outcomes are collected routinely as part of

the national audit process - the NHFD.*3

CLINICAL TRIALS IN HIP FRACTURE SURGERY

Given the burden of disease and the massive impact upon both patients and healthcare
systems, establishing a high quality evidence base for hip fracture surgery is a global priority.
This is reflected by the formation of collaborative groups such as the International Fragility
Fracture Network and International Hip Fracture Research Collaborative (IHFRC), and large
international multi-centre randomised controlled trials such as the INSITE (Intramedullary Nail
Versus Sliding Hip Screw Inter-Trochanteric Evaluation, Trial ID: NCT01380444) and HEALTH
(Hip Fracture Evaluation with ALternatives of Total Hip Arthroplasty versus Hemi-Arthroplasty,
Trial ID: NCT00556842).44

In the UK a collaboration between the Scientific Committee of the NHFD, the National Institute
for Health Research Clinical Research Network (NIHR CRN) Injuries and Emergencies Specialty
Group and clinicians from multiple institutions, seeks to exploit the existing NHFD
infrastructure to collect patient-reported outcome data based on the consensus derived core
outcome set described above. This collaboration has established a large cohort® of hip
fracture patients where all patients follow a standardised treatment pathway and are
followed up in a standardized fashion which includes the collection of the core outcome
dataset. Furthermore, this standardised comprehensive cohort has formed the control arm
for a series of multiple embedded randomised controlled trials..*®*” These pragmatic trials
aim to evaluate both the benefit to the patient and the cost effectiveness of the interventions

to guide practice and policy.



SUMMARY/CONCLUSIONS

The heterogeneous nature of the hip fracture population coupled with the high prevalence of
cognitive impairment and high mortality make outcome assessment in this patient group a
challenge. Appropriate outcome assessment in hip fracture should reflect an understanding
of what is important to the patients themselves in their experience of recovery. Semi-
structured interviews with patients have identified priority domains of health and allowed
researches to ‘map’ these domains onto existing outcome tools; a process which has
highlighted the EQ-5D as the most sensitive and valid tool which can feasibly be administered
to the whole hip fracture population. This is supported by the consensus work to establish a
core set of outcome measures which all future studies should collect as a minimum data set
to facilitate evidence synthesis and meta-analysis.

The incorporation of this core outcome set within the national audit framework of the NHFD,
means that hip fracture research in the UK is well placed to advance the body of knowledge

in treating this important patient group.
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