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Summary

Introduction

Hip fractures are a major cause of burden in terms of mortality, disability, and cost. With
ageing of the population, a marked increase in the number of fractures is anticipated. They
are the most common osteoporotic fracture in older adults and are due to reduced bone
strength and a propensity to falling. In most populations, hip fracture increases with age
with women two to three times more likely than men to sustain a hip fracture. Previous
studies have shown that one year after a hip fracture, up to 50% of individuals have
permanent functional disability, 20-25% will require long term care and between 20%-30%
will have died. In Ireland the rates of hip fracture for the total population aged 50 years and
over are 407 and 140 per 100,000 for females and males, respectively and is predicted to
increase by 100% by the year 2026. With this increase in numbers will come an increase in

cost in terms of personal health and health service utilisation

Aims

The main aim of this thesis was to assess if a multidisciplinary bone health and falls
assessment and intervention, co-ordinated by a Clinical Nurse Specialist at three months
following fracture could improve post hip fracture outcomes, in elderly persons, over the
course of one year. The secondary aim of this thesis was to prospectively investigate
outcomes of elderly hip fracture patients in regard to mortality, recovery of function, quality
of life, incidence of osteoporosis, osteoporosis knowledge, medication adherence and the

nutritional status in this population of patients.



Methodology

A randomised control trial was implemented to address the research question. The sample
comprised two independent groups of 112 patients each (power 80%, Cl 95%). This was
calculated to detect a 15% reduction in fear of falling in the treatment group. All consecutive
patients attending the study site for hip fracture repair were prospectively recruited between
June 2008 and June 2010. Patients under 60 years of age, with metastatic disease or

cognitive impairment as measured by a score of <18 on the MMSE were excluded.

Results

Three hundred and ninety six hip fracture patients were admitted to the study site during
the study period. Of these 226 were recruited into the study. A significant reduction in
mobility and ability to self care at 15 months post fracture was noted. Quality of life in the
study population was below the norm based values in most domains of the SF-36. A
mortality rate of the hip fracture population attending the study site of 14% at 1 year was
identified. Men had a higher mortality rate than females with 21% dying within 12 months of
fracture compared to 11% of women. A falls rate of 38% was reported in the study
population with a 32% reduction in moderate to severe fear of falling in the intervention
group identified. Seventy percent of participants were diagnosed with osteoporosis while
38% had vertebral fractures. A high risk of malnutrition at 15 months (39%) post fracture
was reported The intervention group had better outcomes in some areas of recovery
including mobility, fear of falling, anxiety, risk of malnutrition, quality of life and mortality

than the control group,
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Conclusions

This study highlights the devastating effect hip fracture can have on the life of an older
person. From the results of this study, an early review of hip fracture patients by the clinical
nurse specialist with onward referral to a consultant led bone clinic can improve outcomes
in some areas of recovery for elderly hip fracture patients. However, continuing efforts in
preventing fractures with more research and improved treatment strategies for those who
fracture is imperative. While there are some positive results from this study much is still

needed to be done to improve outcomes for elderly people following hip fracture.
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Chapter 1

1.1: Introduction

Hip fractures are an increasingly common, serious problem that occurs mainly in older
people (Scottish Intercollegiate Guidelines Network 2002). They account for nearly 10% of
all non vertebral fractures and for a much higher proportion of fractures in the elderly
(Eastell et al 2001). Hip fracture constitutes a major clinical and financial burden to health
services accounting for 20% of orthopaedic bed stays worldwide (Roche et al 2005).Over
180,000 Osteoporotic fractures occur annually in the UK, of which 70,000 are hip
fractures, costing an estimated £340 million. In the Republic of Ireland, 2935 hip fractures
occurred in 2004 with an average length of stay of 18.6 days in hospital as recorded by the
Central Statistics office.

Hip Fractures are also costly for the patients, with up to half suffering long-term disability,
25% requiring long-term nursing care while up to 25% dying in the first year following hip
fracture. Survivors of hip fracture have between 5 and 10 fold increased risk of second hip
fracture (Harwood et al 2004) usually within the first year. The probability of sustaining a
second hip fracture in the course of an individual's life could reach 20% (Segal et al 2005).
This risk becomes increasingly important in the light of increased longevity of the older
population. Bearing in mind the exponential increase in hip fractures with advancing age in
women and men over the age of 75 years the number of second hip fractures is expected
to increase with the increase of first hip fractures. The worldwide incidence of hip fracture is
expected to increase from approximately 1.5 million in 1990 to 4.5-6.3 million in 2050

(Gullberg 1997).



Most hip fracture result from falls however the role of fall related factors has seldom been
examined (Dargent-Molina et al 1996). One in three adults over the age of 65 years fall at
least once a year. This risk increases with advancing age.

It is well documented that Osteoporosis is deemed to be an important factor contributing to
hip fracture (Cummings et al 1995, Porthouse et al 2004). Burge et al (2007) states that of
297,000 hip fractures in 2005 in over 45 year olds, osteoporosis was the underlying cause
in most of these injuries. The objective of treating osteoporosis is to prevent the occurrence
of fracture. Among the fractures attributable to osteoporosis, hip fracture has the most
important influence on survival, quality of life, and medical costs (Osaki et al 2012) hence

the importance of assessing and treating for osteoporosis in all hip fractures patients.

1.2: Rationale for Study

Hip fractures are a major health problem in older adults and an important cause of mortality
and morbidity in the elderly (Meyer et al 2000, Cree et al 2001). It is well recognised that
hip fracture incidence increases exponentially with age above the age of 50 years (Marks
2010) hence as the world population ages the prevalence of osteoporosis and the
incidence of hip fractures will subsequentially increase (Kannus et al 1996, Gullberg et al
1997). Dodds et al (2009) predict that hip fracture rates in the Republic of Ireland will
increase by 100% by the year 2026. This has major implications for the planning, allocating
and delivery of health care resources and services for the older adult population.

It is important that preventative measures are put into practice following first hip fracture in
the hope of reducing subsequent hip fracture. The identification of falls risk factors, bone
health status, and ability to self care, post hip fracture, can have implications for the setting

up of services post discharge. As seen in previous studies (Magaziner et al 1990, Van



Balen et al 2001, Shyu et al 2003) most recovery in activities of daily living, mobility and
quality of life occur within the first six months post fracture which may indicate the need for
an early assessment following discharge to allow continuation of the rehabilitation process
and assessment of problems experienced since fracture.

This assessment should incorporate referrals to other healthcare professionals to enable a

multidisciplinary approach to be implemented.

1.3: Purpose Statement

A Clinical Nurse Specialist will carry out a falls risk assessment within 3 months

following a hip fracture on all patients attending the study site for treatment of hip

fracture.

e Will assess the bone health of these patients using biochemical markers and
radiographic and ultrasonic analysis.

e Will compare the quality of life of these patients post hip fracture to that prior to the
fracture at 3 and 12 month post fracture.

o Will assess the dietetic index of these patients.

e Will compare outcomes of these patients with outcomes of patients who did not

receive a 3 month appointment with the Clinical Nurse Specialist post hip fracture.

1.4: Theoretical Framework
A theory is a systematic way of understanding events or situations. It is a set of concepts or
definitions that explain or predict these events or situations by illustrating the relationship

between variables (Gantz 1997). While not every study is underpinned by an actual formal



theory every study has a framework, a theoretical framework. A theoretical framework is
described as a brief explanation of a theory or those portions of a theory to be tested in a
quantitative study (Burns and Grove 2007 p171). Theoretical framework and conceptual
frameworks are terms which are commonly interchanged in the literature. However
Parahoo (2006 p156) differentiates between the two describing the term ‘theoretical
framework’ as more appropriate for research underpinned by one identified theory, while a
conceptual framework’ identifies concepts from various theories and research findings to
guide the study.

Effective public health, chronic disease management and health promotion programs help
people maintain and improve health, reduce disease risks, and manage chronic illnesses.
Usually these programs require some behavioural change on the individual’'s part. Rimer
and Ganz (2005) state that using theory provides a foundation for studying problems,
developing appropriate interventions and evaluating their success. It allows for the
identification of most suitable target audiences and methods for fostering change
successfully.

There are many health behaviour theories which draw upon many different disciplines,
including psychology, sociology, anthropology, consumer behaviour, and marketing. The
use of theory in answering the questions of why a person practices the health related
behaviours that they do allows for the development of an evidence base on which to
identify practises that will improve such engagements. Theories are at the heart of practice,
planning, and research and as such are integral to healthcare practice, promotion, and
research (Burns and Grove 2007 p171). As the choice of theory can shape the way
practitioners and researchers collect, interpret and use evidence it is important and

practical that theories are examined and understood.



Chapter 2

Literature Review

2.1: Introduction

Hip fracture is a major healthcare problem in terms of cost and suffering for both the
sufferer and the healthcare system. It is a commonly encountered problem particularly in
the elderly and associated with substantial morbidity and mortality. For many years hip
fracture has been identified as one of the most serious healthcare problems affecting older
people hence much attention and research has been conducted to reduce the incidence
and severity of this condition (Marks 2010). While the lifetime risk for hip fracture for a white
woman of 50 years is about 15%, equivalent to the risk of developing breast cancer
(Sambrook and Cooper 2006) the vast majority of hip fractures occur in the older age

group.

2.2: Prevalence of Hip Fractures

Several epidemiological studies have highlighted a wide geographical variability in hip
fracture incidence. Data published since the early 1990s relating to the incidence of hip
fracture have generally shown the incidence to be increasing. Global numbers have been
reported at 1.3 million hip fractures in 1990, with an increase in this, depending on secular
trends, to between 7 and 21 million by 2050 (Gullberg et al 1997). This may be explained
by the increasing life expectancy and rising proportion of the elderly throughout the world.
However, while some countries have reported an increase in age adjusted hip fracture
incidence (lga et al 1999, Kannus et al 1999, Hasino et al 2005) others have suggested a

decrease in fracture rates (O Lofman et al 2002, Change et al 2004, Jaglal et al 2005,



Abrahamsen and Vestergard 2010, Vanasse et al 2011). The reasons for this decrease is
as yet unclear in the literature but possible explanations put forward are increased
osteoporosis assessment and treatment in the elderly population, improved dietary intake
and general health in the aging population, and increased Vitamin D supplementation
(Abrahamsen and Vestergard 2010). Despite this leveling off or reduction in hip fractures in
some geographical areas the vast majority of research on this subject predicts an increase
in hip fractures particularly in elderly adults (Gullberg et al 1997, Lyons 1997, Kannis et al
1999, Lofman et al 2002, Hagino et al 2005, Marks 2010).

Between 1990 and 2000, there was nearly a 25% increase in hip fractures worldwide with
the peak number of hip fractures occurring at 75-79 years of age for both sexes (Johnell
and Kanis 2006). By 2050, the worldwide incidence of hip fracture is projected to increase
by 310% and 240% in women and men respectively (Gullberg et al 1997). In Ireland the
rate of hip fracture for the total population aged 50 years and over are 407 and 140 per
100,000 for females and males, respectively (Dodds et al 2008) who predicts this rate to
increase by 100% by the year 2026. With this increase in numbers will come an increase in

cost.

2.3: Types of Hip Fracture

Hip fractures occur in the proximal (upper) portion of the femur, just outside the area where
the femoral head (ball) meets the acetabulum (socket) within the pelvis. They are generally
classified into three major types, depending on the location of the fracture: femoral neck,
intertrochanteric, and subtrochanteric fractures. Most femoral neck fractures occur within

the capsule that surrounds the hip joint and are therefore termed intracapsular.



2.4: Cost of Hip Fractures

Although the economic impact of hip fracture is thought to be important and to be
increasing (Cooney et al 1997), the true medical costs attributable to hip fractures remain
uncertain (Johnell et al 1997). Estimation of the economic burden tends to be based on
acute hospital care (Autier et al 2000). According to Laurence (2005) the mean hospital
expenditure per patient in the UK was calculated to be £12,163 whilst in the US it is
estimated to be $7,000 for acute care and $21,000 for the first year (Johnell et al 1997).
Based on the latter cost, Johnell estimates that the total cost of hip fractures worldwide in
2050 will be $131.5billion.

In Ireland estimation of inpatient cost of hip fractures range from €9.236 to €14,339 per
patient (Azhar et Al 2008, Cotter et al 2005) The total inpatient cost for fractures for the
over 65 age group is €58 million with hip fractures representing two thirds of this cost
(Gannon et al 2007). She also estimates long term care for hip fracture patients at €72

million.

2.5: Risk Factors for hip fractures

The aetiology of hip fractures is multifactorial, including bone and fall related risk factors
(Geusens et al 2010). Various risk factors for hip fractures have been identified in the literature.
Research carried out by Hayes et al (1996) demonstrated that over 90% of hip fractures
occurred following a fall. Since then much research has been conducted into falls related
mediators such as balance impairment (Kumala et al 2007), neuromuscular and
musculoskeletal impairments (Meyers et al 1996), vision impairment, malnutrition, reduced

mobility and functional status and chronic medical conditions.



2.5.1: Falls

A fall is a major event in the life of an older person which can have disastrous
consequences. Each year in Ireland approximately 280 people die from accidental falls with
more than 75% of these over the age of 65 years (Barry et al 2001). Falls in the elderly are
a common presenting complaint to accident and emergency departments and are the most
common cause of hospitalisation for older people (Cryer 1992). They account for
approximately 10% of visits to the accident and emergency department (Tinetti M. 2003).
Of the 8000 older people hospitalised annually due to injury in Ireland, falls account for
80% of those admissions. They are a serious problem for acute and continuing care
facilities. For the person that falls the consequences can include injury such as lacerations,
bruising, fracture, a fear of future falls, anxiety, depression and/or loss of confidence, all of
which may lead to greater disability and increased risk of falling. Falls are multifactorial in
nature. The risk of falling increases in elderly people with the number of risk factors i.e. an
elderly person with no risk factors for falls has an 8% risk of falling while this increases to
78% among those with 4 or more risk factors (Tinetti 2003). Risk factors have been divided
into two categories- intrinsic and extrinsic factors Intrinsic factors include age, falls history,
poor muscle strength, gait disorders, impaired balance, poor nutritional status, poor vision,
cognitive impairment, medications and underlying medical conditions such as Cerebral
Vascular Accident, Parkinsons disease and Postural hypotension. Extrinsic factors include
cluttered environment, poor lighting, slippery surface, unsuitable footwear, physical

restraints and cotsides.



2.5.2: Age and gender

Almost 75% of all hip fractures occur in women with 25% occurring in men over the age of
50 years (Jordan and Cooper 2002). The risk of suffering a hip fracture rises exponentially
with age (Lauritzen 1996). A 70 year old lady is five times more likely to fracture than her
younger counterpart (Jonsson et al 1999). it has been reported that 48% of men and 66%
of female in a white population in Australia were found to suffer hip fractures before the age
of 80 and 85 years respectively (Chang and colleagues 2004). Scott (1990) claims that
adults over the age of 85 years are 10-15 times more likely to fracture their hip than those
younger than this age. It it has been predicted that almost a quarter of the population in
Europe will be aged 65 years by 2025 resulting in a consequential increase in the number

of hip fractures (Woolf et al 2003).

2.5.3: Reduced mobility and functional status

Over the past 20 years a large amount of research has shown that physical inactivity and
reduced functional status can lead to hip fracture (Lyritie et al 1996, Cummins et al 1995,.
Coupland et al 2003). Because of the severe negative effect physical inactivity has on
muscle physiology, bone health and vitamin D synthesis, it can be offered as one of the
most important explanatory factors for the increasingly high hip fracture rates reported
(Marks 2010). Findings from various epidemiological studies have highlighted that past and
present physical activity is protective against hip fractures, the risk reduction being between
20-70% (Joakimsen et al 1997, Kujala et al 2000, Gregg 2000, Nordstrom et a 2005,
Kannus 2005). This is supported by Freskanich (2002) who found that moderately active
women were substantially less likely to fracture their hip compared to more sedentary
women. Hoidrup et al (2001) identified an inverse relationship between physical exercises

and hip fracture risk with a causal relationship between inactivity and hip fracture. This



protective influence of exercise may be due to the fact that regular exercise can increase
muscle strength and endurance, and improve gait in the elderly, which results in better
motor control and protective response (Wei et al 2001). Tosteson et al (2007) found that
the elderly who suffered a hip fracture reported more limitations and more severe
limitations in ADLS and IADLS than those who did not fracture. People who were
independent in ADLs prior to fracture were 1.8 times as likely to survive as were those who
were not independent (Pernod et al 2008). Likewise those who walked independently
before the fracture were twice as likely to survive to 6 months as those who were not
independently mobile.

Many hip fracture patients experience severe functional impairment following their fracture,
and most never recover their pre-fracture level of functioning. It would appear that along
with other risk factors prefracture physical ability predicts greater functional impairment

following a hip fracture (OTA 1994).

2.5.4: Bone Health

The measurement of bone mineral density (BMD) is used in the diagnosing of
Osteoporosis, a systematic disease characterised by low bone mass and microarchitectural
deterioration in bone tissue, with a consequent increase in bone fragility and susceptibility
to fracture. BMD has been identified in many studies as an independent risk factor for hip
fracture. (Wei et al 2001, Kanis et al 2004,). Marshall et al (1996), in a large meta-analysis
of prospective cohort studies, identified the relative risk for hip fracture at 2.6 per standard
deviation of decrease in BMD. The prevalence of osteoporosis in people with hip fracture
has been reported in several studies (Schott et al 1998 EPIDOS, Black et al 2001, Lyles et
al 2007) with rates of between 40 -50% being reported. A relationship between bone loss in

the hip and increased hip fracture in an elderly osteoporotic population has been identified
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(Bruyére et al 2009). The relationship between BMD and hip fracture risk is strongly
dependent on age. Bates et al (2002) reports a lifetime risk for hip fracture at any age
between 50 and 80 years is 10% at a T-score of 0, 33% at T-score of -2.5 and 41-49% at a
T-score of -3.5. Likewise it is significantly correlated with functional mobility and low body
mass which together are predictive of falls which can result in hip fractures. While not all
people who suffer a hip fracture have osteoporosis it is an important risk factor and

predictor for further hip fractures.

2.5.5: Co-morbidities

Many chronic illnesses associated with aging such as arthritis, parkinsons, Stroke, Chronic
Obstructive Pulmonary Disease (COPD), Chronic Cardiac Failure (CCF), arrhythmias and
postural hypotension, substantially increase the risk of falling and hence hip fractures.

Falls and hip fractures in the elderly are commonly associated with the presence of multiple
co-morbidities according to various studies (Roche et al 2005, Vu et al 2011,) and their
negative influence on hip fracture outcomes has been studied and reported at length.
Pernod et al 2008, Robbins et al 2006, DE Luise et al 2008). An increase risk of hip
fracture in people who suffered from Diabetes (Schwartz et al 2001) while Sennerby et al
(2009) found generalised cardiovascular disease, particularly heart failure or stroke to be
an independent risk factor for hip fracture. This is reiterated by Carbone et al (2010) who
determined that heart failure was a specific risk for hip fracture. Biskobing (2002) found that
COPD increased the risk of osteoporosis and hence fractures while Reinmark et al (2007)
identified an increase risk of fracture in patients with atrial fibrillation. Chronic conditions

such as arthritis, Parkinsons and other forms of disability associated with falling may also
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increase the risk of sustaining a hip fracture (Cooper et al 1995, Sato et al 2000, Brent at al
2004).
Dementia and cognitive decline has also been indicated as a risk factor for hip fracture and

is discussed below.

2.5.6: Impaired cognition

Patients with dementia are at increased risk of hip fractures because they may have
defective neuromuscular regulation, gait apraxia, use more antidepressants and have a
lower body mass index (Chen et al annals academy of medicine 2007). Dementia not only
affects costs, it has a detrimental effect on post fracture mobility (Matsueda and Ishii 2000)
and increases the risk of death post operatively (Muraki et al 2006). Dementia has been
reported to have a significant negative impact on survival, mobility and ADL independence
at 6 months (Penrod et al 2008). The presence of comorbidities particularly dementia,

resulted in a longer inhospital stay and subsequent cost (Chen et al 2007).

2.5.7: Poor nutritional status

Most people who fall and fracture their hip are thin and frail (Murray et al 2001). This is in
agreement with Lauritzen (1996) who also stated that hip fracture patients weigh less and
have less subcutaneous tissue covering the hip

Nutrition is one of the important modifiable factors in the development and maintenance of
bone mass and the prevention of Osteoporosis (llich et al 2000). As calcium and
phosphorus compose roughly 80-90% of the mineral content of bone they play a key role in
bone health. Protein likewise is very important as it is incorporated into the organic matrix
of bone for collagen structure upon which materialisation occurs and accounts for nearly

50% of bone tissue volume. As bone turn over requires a continuous supply of new protein,
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adequate ingestion of same is essential. Grisso 1991 and Heaney (1993) identify protein
deficiency as a possible contributor to the occurrence of hip fracture by reducing muscle
strength, impairing movement coordination, and diminishing the protective layer of soft
tissue padding. This was reiterated by Rizzoli (2001) who also associated protein depletion
with low IGF-1 levels (Insulin like growth factor-1). IGF-1 favourably influences skeletal
integrity, muscle strength and immune response. It has been shown to increase bone mass
(Ammann et al 1993,1996, Bonjour 2005) and have a direct effect on bone forming cells.
Schurch et al (1998) found that protein supplementation in elderly persons with low protein
intake increased levels of IGF-1 and decreased bone loss by approximately 50% in the first
year following hip fracture. Several studies have associated protein depletion with
increased bone loss at the femoral neck (Bonjour et al 1997, Hannan et al 2000). The
amount of bone loss would appear to be directly related to protein intake. It has been found
that persons in the lowest quartile of protein intake showed the greatest bone loss (Hannan
2000). This was highlighted by Dawson-Hughes and Harris (2002) who found that protein
intake in the calcium supplemented group was positively associated with bone gain with
those with the highest protein intake gaining bone and those with lowest protein intake
losing bone.

Likewise adequate levels of Calcium and Vitamin D are essential components for healthy
bones. Calcium has been the primary focus of nutritional research for the prevention of
postmenopausal osteoporosis (Feskanich et al 2003). There are many studies that highlight
the benefits of adequate calcium intake, some attributing calcium supplementation to bone
loss reduction (Heaney 2000) and decreased risk of fractures (Reid et al 1995, Recker et al
1996). However as calcium is usually given with vitamin D it can be difficult to attribute such
benefits to calcium alone. It was found that although vitamin D was associated with
reduced risk of osteoporotic hip fracture in postmenopausal women, a high calcium intake

13



was not (Feskanich 2003). As such Calcium and Vitamin D will be discussed at a later point

in this document as part of the medical treatment for Osteoporosis.

2.5.8: Visual Impairment

With advancing age there is a generalised reduction in visual functioning. Buch et al (2001)
identified age as an independent risk factor for visual impairment while Ahmed (2003)
found that the prevalence of visual impairment increased significantly with age, increasing
from 3.1% in the 65-74 year age group to 35.5% in the 85 years and older age group.
Visual impairment includes reduced visual acuity, reduced contrast sensitivity and impaired
depth perception.

Visual acuity is the measurement of spatial resolution usually at high contrast. This sort of
vision is used for perceiving fine detail. Contrast sensitivity is crispness of vision, enabling
us to see objects that do not stand out from their backgrounds. Contrast sensitivity is often
referred to as "functional vision. It is useful for detecting large objects in a cluttered
environment. It has been reported to have a significant relation with ability to perform
activities of daily living (Haymes et al 2002) while Lord et al. (2000,2001) reported it to have
influence on postural stability and falls in the elderly.

Visual impairment has long been recognised in various studies as a potential risk factor for
falls and fractures. (lvers RQ et al 2003, Felson DT et al 1989, Grisso et al 1991, Dargent-
Molina et al 1996, Klein BE et al 1998). It has been found to be an independent risk factor
for falls (Lord et al (2001) Dargent-Molina et al 1996). Likewise the Framingham study
found that for women with poor or moderately impaired vision, the risk of hip fracture was
doubled. This was reinforced by Dunward (1999) who reported that as visual acuity

decreased the relative risk of falling and hip fracture increased. Visual impairment although
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highly prevalent in the elderly is commonly unreported (Keane et al 1997). Visual
impairment is defined as existing when the level of vision is below that which the individual
requires for his or her tasks. A common cut of point is taken as a binocular visual acuity of
6/12 as used by Evans JR et al in the MRC study. The most common cause of visual
impairment are refractive errors, Cataracts, Diabetes, Glaucoma, Macular degeneration

and visual field loss.

2.5.9: Consequence of hip fracture
Hip fractures are expensive not only for the healthcare services but also for the sufferer in
terms of poor outcomes. They have been shown to result in excess mortality, increased

morbidity and reduced quality of life (Meyer et al 2000, Cree et al 2000).

2.5.10: Increase Mortality

According to the Scottish Intercollegiate Guidelines Network (2002) hip fractures are
associated with a 12 month mortality rate of 30% with the majority of patients who survive
not returning to their former level of mobility or independence (Chilov et al 2003). The most
important consequence of hip fracture is that of high mortality rate and reduced functional
ability (Alegre-Lopez 2005). He includes reduced mobility, loss of independence and a
lower possibility of returning to prefracture activities of daily living as functional ability.
Various studies have deemed the mortality rate post hip fracture to be between 18-33%.
(Magaziner et al 2000, Resnick et al 2002, Peterson et al 2006, Panula et al 2011). Panula
et al (2011) demonstrated that the risk of mortality following a hip fracture was 3 fold higher

than that in the general population and that the most common cause of death was
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circulatory diseases followed by dementia and Alzheimer’s disease. It has been reported
that only a third of hip fracture sufferers will be alive five years post hip fracture (Johansen
2010).

In Ireland, the mortality rate post fracture to be 26% (Kirke et al 2002). It has been
highlighted in various studies that men with hip fractures have a higher mortality than
women (Penrod et al 2008, Hawkes et al 2006, Endo et al 2005, Panula et al 2011). Male
gender increases risk of death by 68% (Johansen et al 2010). The reason for this is unclear
in the literature but Wehren et al (2003) suggested that men’s health may be more unstable
at time of fracture leaving them more vulnerable to post operative complications and
infections. Similarly mortality rate post hip fracture for non white patients would appear to
be higher than for whites (Jacobsen et al 1992, Lu-Yao et al 1994, Penrod et al 2008).
Mortality following hip fracture would appear to be influenced by low prefracture mobility
and functional status, presence of comorbidities, cognitive decline and increasing age.
(Kristensen 2011, Bentler et al 2009, Penrod et al 2008). Dementia has been identified as
the only comorbid condition which had a negative effect on survival, mobility and activities

of daily living (ADL) independence (Pernod et al 2008)..

2.5.11: Reduced mobility and Functional Status

Reduced mobility and functional dependence is common in elderly people post hip fracture
as highlighted by various studies (Magaziner et al 2000, Fredman et al 2005, Taylor et al
2010, Vochteloo et 2013). Bentler et al (2009) demonstrated that the functional decline of
hip fracture sufferers was at least three times larger than that of non hip fracture patients.
An estimate 25%-75% of those who are independent before their fracture can neither walk
independently nor achieve their previous level of independent living within 1 year

(Magaziner et al 2000). This was reiterated by Koot et al (2000) who reported that only 40%
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survivors would regain their former level of mobility while only 25% would regain their
former functional status. A possible reason for this rapid decline in function may be the
deconditioning effect which can occur during the recuperative period due to the patient
being less active while recovering (Magaziner et al 2003, Mangione et al 2005). Fredman et
al (2005) reports that elderly women had a poorer performance based function over a 2
year period following hip fracture than would be expected by normal aging in same age
women. Functional outcomes, i.e. mobility and ADL independence would appear to be
influenced by pre fracture ability to perform these activities. People who were independent
with walking and ADL activities prior to fracture were more likely to survive and regain their
independence in mobility and ADLS (Pernod et al 2008). Functional disability following hip
fracture is significant and can lead to the loss of independent living for a large number of

hip fracture patients.

2.5.12: Institutionalisation

Survivors of hip fractures are five times more likely to require long term care than those of
similar age who have not fractured (Roche et al 2005)). In Ireland, Kirke et al (2002) reports
a mortality rate of 24% in hip fracture sufferers at two years with 26% of survivors residing
in long term care units 2 years after the fracture. Similar results in various studies with 10-
20% of formerly community dwelling patients requiring longterm care following a hip
fracture (Cree et al 2000), Autier et al 2000), Kiebzak et al 2002). Both Wiktorowicz (2001)
and Leibson (2002) concurred with this reporting long term care rates of 15% to 30%

respectively.

17



2.5.13: Further falls and fracture

Recurrent and injurious falls are common during the year post hip fracture (Lloyd et al
2009). They found that while 30% of participants suffered a fall related injury in the first
year post fracture, 12% of participants sustained a fall related fracture which was similar to
fracture rates demonstrated by Hall et al (2001) and Berry et al (2007). People who fracture
their hip are usually considered at risk of fracturing the contralateral hip (Marks 2010). A
previous hip fracture increases the odds ratio of a later second fracture by 20 fold
(Wiktorowicz 2001), with future bilateral hip fractures expected to rise with the rise of
unilateral hip fractures. The second hip fracture usually occurs within 3 year of the first
(Mitani et al 2010) and tends to be the same type (trochanteric or cervical) as that
experienced in the first facture (Yamanashi et al 2005). Berry et al (2007) report that one
year mortality rates can be approximately 10% higher following a second hip fracture than
an initial fracture. Risk factors for second hip fracture identified in research include
advancing age, respiratory problems, Parkinsons disease, pre fracture disability, dementia,
blindness, malnutrition, Cerebral Vascular Accident (CVA) and syncope. (Hall et al 2001,

Berry et al 2007, Bradley et al, 2009, Mitani et al 2010).

2.5.14: Fear of Falling

Fear of falling (FOF) is common in sufferers of hip fracture. It is estimated that between 40
and 73% of older fallers will experience FOF (King et al 1995) and this is seen to increase
with age, is greater in women, in those living alone and those needing help with ADLs
(Bertera and Bertera 2008). Tinetti describes FOF as a lasting concern about falling that
leads to an individual avoiding activities that he/she is capable of doing (Tinetti and Powell
1993). Falls and particular injurious falls can cause people to lose confidence in their ability
to function safely and can result in a fear of further falls (Legters 2002). It has been
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estimated that up to 50% of hip fracture patients can experience FOF (Visschedijk et al
2010). The prevalence of FOF appears to increase with age and is higher in women as
reported by Scheffer et al (2008). The consequence of FOF is avoidance of physical activity
which can lead to increased functional decline and hence increased falls. Activity restriction
related to FOF can be an independent predictor of decline in physical function (Deshpande
et al (2008). The Various studies have shown FOF to be associated with negative
consequences such as falling, avoidance of activities, depression, decreased social
interaction, reduced physical activity and lower quality of life (Suzuki et al 2002, Evitt and
Quigley 2004, Jorstad et al 2005). FOF can also have a negative effect on rehabilitation as
it can reduce participation in exercises during the rehabilitation process (Pettrela et al 2000,
Lees et al 2005, Resnick et al 2007). It has been suggested that FOF and cognitive
functioning may be more important than pain and depression in predicting functional
recovery post hip surgery (Oude Voshaar et al 2006). They showed that a cognitive
impairment and higher fear of falling are related to a less favourable functional recovery
independent of age and pre fracture level of functioning.

FOF can also result in social isolation and depression due to the resulting decline in
physical activity and social participation. Poor quality of life has been a consistent finding in

studies related to fear of falling (Lach 2003).
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2.6: Conclusion

Falls and fractures are common in the elderly, becoming increasingly so, with advancing
age. They bring with them both psychological and physical consequences which can be
detrimental to the person’s ability to mobilise, perform activities of daily living independently
and can reduce quality of life. One of the most serious consequence of falling is that of hip
fracture. Older people who suffer a hip fracture face increased risk of death, physical
disability and loss of independence. Falls and fractures are multifactorial in nature. Several
risk factors for falls have been highlighted in the literature. There is a correlation between
the number of risk factors and an increased risk of falling/fracturing. Identification of these
factors is of the utmost importance particularly in patients who have already had a hip
fracture due to their increased risk of further fracture.

The ageing population and an increasing number of hip fractures worldwide have made
prevention of hip fractures a matter of importance. Many of the hip fractures, although not
all, are associated with osteoporosis. Hip fracture, particularly in the elderly, result in
problems that extend far beyond the orthopaedic injury, with repercussions in the area of
medicine, rehabilitation, psychiatry, social work, and healthcare economics. Because
osteoporosis is so prevalent in older people and can play such an important role in hip

fractures it is discussed in more detail in chapter three.
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Chapter 3

Bone Health

3.1: Introduction

Bone health assessment is an integral part of fracture prevention. Fractures are a result of
both trauma and decreased bone strength. Trauma depends on factors related to falling
and the force of the impact while bone strength depends on both the density (quantity) of
the bone and on the quality of the bone. Whole bone strength is determined by bone mass,
bone geometry (size and shape), microarchitecture and characteristics of bone material i.e.

mineralization, collagen-characteristics and microdamage.

3.2: Composition of Bone

Bone is living tissue that is in a constant state of regeneration. It plays a structural role in
the body and also acts as a reserve of calcium (BNF 2004) Ninety nine percent of calcium
within the body is found in bones (Chapuy 1992). The strength of bone depends on the
mineral composition and structure of the bone. Bone must be stiff and able to resist
deformation, thereby making loading possible but must also be flexible. It must be able to
absorb energy by deforming i.e., shorten and widen when compressed and lengthen and
narrow in tension without cracking.

Two phases can be identified in the skeletal life cycle, modelling and remodelling. The
modelling phase runs from birth to about the age of 30 years and consists of the laying
down of bone and is outlined in figure 3.1 below. The attainment of peak bone mass is

influenced by genetic factors, weight bearing exercises and a diet rich in calcium and
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Vitamin D intake particularly in childhood and adolescence. After peak bone mass is
reached, bone loss begins and persists until the end of life. Bone resorption predominates
bone formation resulting in steady bone: loss particularly pronounced in women in the first

5-15 years post menopause due to the loss of oestrogen (Jasminka et al 2000).

3.3: Bone Remodelling

Throughout life bone is constantly renewed through a two part process called remodelling.
Remodelling involves the removal of old bone by special cells called osteoclasts
(resorption) followed by the laying down of new bone by special calls called osteoblasts
(bone formation). Physiological loading of the skeleton produces fatigue damage or
microfractures in bone. It is this microdamage that would appear to initiate activation of

remodelling to repair the damaged tissue.

.
Tesorpiion > [ Formation >

Formation
Endosteal sinus [ Quiescence >
- Mesenchymal stem cell ); g
e L
Monocyte / Old bone
Hemopoietic Cement line
stem cells New bone
Pre-osteoblast Osteoid
Bone lining cells

{ A A

Osteoblasts

-
-

Osteoclast

Macrophages

Figure 3.1: Bone Remodelling.
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Bone remodelling is regulated by hormonal levels, calcium and exercise. Approximately
10% of bone mass is removed and replaced each year through bone remodelling (Watts
1999). The rate of bone resorption and formation can be monitored using biological
products generated by osteoclastic and osteoblastic activity. Resorption markers are mainly
degradation products of type 1 collagen peptides (CTX, NTX). Formation markers include
osteocalcin (OC), bone alkaline phosphate and procollagen type 1 N-terminal propeptide
(P1NP). Although bone markers are not diagnostic of osteoporosis, their use has been
indicated in the prediction of bone mass, fracture risk and rate of bone loss (Garnero et al
2000, Gerdhem et al 2004). Perhaps the best and most reported use of bone markers is in
monitoring the effectiveness of therapy (Weinstein et al 2003, Nenonen 2005). Bone
markers can demonstrate treatment effectiveness within four weeks of therapy
commencement. When bone resorption outstrips bone formation osteoporosis can occur.
Age related bone loss usually occurs around 35-40 years of age and continues throughout

life.



3.4: Osteoporosis

Osteoporosis literally means ‘porous bones’. It is a disease which is characterised by low
bone density and micro architectural deterioration in bone tissue leading to an
enhancement in bone fragility and a consequent increase in fracture risk as defined in the
Merck Medicus.

Bone strength incorporates the intergration of two main features: bone density and bone
quality. The measurement of bone mineral density (BMD) by dual-energy x-ray
absorptiometry (DXA) is used as an index of bone strength and fracture risk, and can be
used to diagnose osteoporosis in some populations.

The World Health Organization (WHQO) has proposed a clinical definition of osteoporosis
based on epidemiological data that link low bone mass with increased fracture risk. It has
defined osteoporosis in menopausal women as a BMD 2.5 or more SD below peak bone
mass, osteopaenia as bone mass between 1.0 and 2.5 SD below peak, and normal as 1.0
SD below normal peak bone mass or higher. Osteoporosis is a silent disease as there are

no symptoms and is usually diagnosed only following a low trauma fracture.
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Normal Osteoporotic

Figure 3.2: Normal Bone (on left) and Osteoporotic Bone (on right).

3.4.1: Prevalence of Osteoporosis

Osteoporosis is common particularly in post menopausal Caucasian and Asian women.
The National osteoporosis Foundation has estimated that 8 million women in America has
Osteoporosis with a further 2 million men suffering from the condition (i.e. 30% of all white
women over the age of 50 years), with approximately 250,000 hip fractures a year. By the
age of 80 years and over, 70% of people will have osteoporosis with the hip being affected
in 47%. In the UK, SIGN (2003) states that while Osteoporosis affects both men and
women, it is particularly common in postmenopausal women. One in three women and one
in twelve men over the age of 50 will suffer an osteoporotic fracture. Van Staa et al (2001)
claim that 1 in 2 women and 1 in 5 men will suffer a fracture after the age of 50 years. The
National Osteoporosis Society in the UK estimate that there are approximately 4 million

people living with or at risk from Osteoporosis in the UK (2005)
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A predicted global increase in the elderly population will result in a substantial increase in
the prevalence of osteoporosis and subsequent increased risk of fracture. It is anticipated
that there will be a 4-fold increase in the global fracture rate over the next 50 years

according to Riggs and Melton (1995)

3.4.2: Cost of Osteoporotic Fractures

Osteoporosis is a major public health problem. It exerts appreciable costs both in economic
terms and human suffering. Osteoporosis and its related fractures cost the NHS in the UK
an estimated £1.8 billion, 87% of which is due to hip fractures (NICE 2012). The cost of
treating all osteoporosis fractures in post-menopausal women has been predicted to
increase to more than £2.1 billion by the year 2020 (Burge et al 2001). According to the
surgeon general’s report on bone health and osteoporosis (2004), osteoporotic fractures
cost the American healthcare system $18 billion each year. In Ireland, it is estimated that
hip fractures can cost €14,500 per admission (Cotter et al 2006). Osteoporosis fractures
can have huge personal costs for the individual. The most common fractures associated

with osteoporosis are fractures of the vertebrae, hip and wrist.
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3.4.3: Risk factors for Osteoporosis
Osteoporosis is usually a disease of older age, although it can affect people of any age.
There are several key risk factors for developing osteoporosis, including genetics,
increasing age, gender, lifestyle, previous fractures, chronic diseases and medication.
These are discussed below.
Genetics: A parental history of osteoporosis or/and fracture, especially a family history
of hip fracture over the age of 50 years increases the risk of a person experiencing a
fracture according to Kanis et al (2004).
Age: Those over 65 years of age are at particular risk for osteoporosis. Kanis et al
(2005) state that changes in age is approximately 7 fold more important than changes
in BMD in predicting fracture risk.
Gender: As previously stated osteoporosis is more common in women particularly post-
menopausal women. It affects one in three women over the age of 50 years and one in
five men. This may be due to the fact that women start out with lower bone mass and
tend to live longer. They also suffer a sudden oestrogen drop during the menopause
which accelerates bone loss according to Heaney et al (1978).Premature or surgical
induced menopause also results in a early acceleration of bone loss and is a risk factor
for osteoporosis in later life.
Lifestyle: Lifestyle behaviours that influence the development of osteoporosis include a
low calcium and/or vitamin D intake, a sedentary lifestyle, excessive alcohol intake and
cigarette smoking. Bone health begins in childhood. Children who are physically active
and consume an appropriate calcium intake have the greatest bone density according

to llich et al (1998) and reiterated by Nicklas (2003). Vuori (2001) reported that physical
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activity can delay the progression of osteoporosis by slowing the rate at which bone
mineral density is reduced from the late twenties onwards. Feskanich et al (2002)
identified a 55% reduction in the risk of suffering a hip fracture in women who are active
for at least 6 hours a week compared to women who lead a sedentary lifestyle. An
alcohol intake of 2 units a day increases the risk of osteoporotic fracture according to
Kanis et al (2005) as does smoking. Kanis et al (2004) found a significant increase in
the risk of osteoporotic fractures in smokers and ex-smokers compared to non smokers.
Previous fractures: A history of any kind of bone fracture as an adult (after the age of
45 years) increases the risk of osteoporosis. Klotzbuecher et al (2000) and Wu et al
(2002) both reported that adults who sustain a fracture are over 50% more likely to
have another one of a different type. Likewise Black (1999) identified women with one
vertebral fracture as having a five fold risk of sustaining another vertebral fracture.

Chronic diseases and medication. Certain types of medications can damage bone
and lead to what is called “secondary osteoporosis”. This type of osteoporosis occurs in
20% of women and 40% of men with osteoporosis. Long term use of glucocorticoids
(oral steroids) to treat conditions such as asthma and arthritis are particularly damaging
to bone. Van Staa et al (2002) reported that patients prescribed 7.5mg or more of
prednisolone daily had a 50% increase risk of sustaining a non-vertebral fracture. Other
medications detrimental to bones include heparin, anti convulsants and cancer treating
drugs such as methotrexate. Medical conditions such as hyperthyroidism, Cushings,
Crohns, Coeliac disease, and Vitamin D deficiency, renal impairment can all increase
the risk of developing osteoporosis as can reduced sunlight exposure, reduced calcium
intake and Estrogen deficiency. The pathogenesis of bone loss is illustrated in figure

3.5.
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3.4.4: Diagnosis of Osteoporosis

DXA or dual energy x-ray absorptiometry is the ‘gold standard’ method of diagnosing
osteoporosis (Cook et al 2005). For the test a patient lies down on an examining table and
the scanner rapidly directs x-ray energy from two different sources towards the bone being
examined in an alternating fashion at a set frequency. The bone mineral density of the
patient’s bone prolong the transmission of these two sources of x-ray through a filter onto a
photon counter. The greater the bone mineral density, the greater the signal picked up by
the photon counter. The use of two x-ray energy sources rather than the more traditional
radio-isotope studies greatly improves the precision and accuracy of these measurements.
DXA, as seen below (figure 3.3) uses the attenuation of x-ray through bone to measure
bone mineral content at a skeletal site usually the lumbar spine (Figure 3.4), hip or wrist.
DXA, although reliable and safe is expensive and requires the supervision of a qualified
radiographer (Cook et al 2005).

DXA scan is the most widely used and accepted method of investigation for osteoporosis. It
is accurate, reproducible and uses low dose radiation. Quantitative Ultrasound on the other
hand is radiation free, mobile, easy to use and a less expensive measurement of bone
status. It measures bone mass and may also be useful in assessing bone micro structure
(Chin and Ima-Nirwana et al 2013). The ability of Calcaneal quantitative ultrasound has
been identified in various studies has having predictive qualities for hip fracture risk
(Cummins et al 2002, Khaw et al 2004). Once osteoporosis is diagnosed using either DXA
or calcaneal ultrasound treatment should be commenced. The various methods of

treatment are discussed below.
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3.4.5: Prevention and Treatment of Osteoporosis

Any osteoporosis prevention or treatment program should include weight bearing exercise,
fall prevention strategies, alcohol and smoking cessation, advice and guidelines on diet, in
particular calcium and Vitamin D intake and medication. An adequate supply of calcium and
vitamin D not only acts as a preventative measure for the development of osteoporsis but is
also the corner stone of treatment for people diagnosed with osteoporosis. Calcium intake
plays an important role in bone health throughout the lifespan. There is a continuum in
bone health for any given age group which is genetically determined and possibly
environmentally modified. Changes in bone mass in women occur throughout the various
stages of a women’s life. These changes are influenced by genetics, hormonal status,
mechanical loading and calcium intake (llich and Kerstetter 2000). Calcium requirements
vary in the course of a person’s life. During periods of rapid bone accretion such as
pubertal period as highlighted by Molgaard et al (1999), the need for a daily positive
calcium balance is of great importance.

Calcium intake can influence the risk of osteoporosis by affecting the genetically
determined peak bone mass (Nicklas 2003). There is a general consensus between
several organisations that low calcium intake is a major component in the development of
osteoporosis (NIH 2000, 2012, BNF 2005). They report that deficiencies in calcium and
vitamin D in childhood may prevent the maximum deposition of calcium in the skeleton.
Most of the longitudinal studies carried out on calcium supplementation in children have
shown a beneficial effect with an increase in bone mass accretion of between 1 and 5% at
all sites (Bonjour et al 1997, Cadogan J et al 1998, Fischer et al 1999, Winzenberg et al

2006).
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Bone density progressively decreases with age (Emaus et al 2005). This was also
reiterated by Chapuy (1992) who identified mechanisms influencing bone loss as hormonal
reduction associated with the menopause, low calcium intake, decreased calcium
absorption in older women and vitamin D deficiency. Low calcium intake and vitamin D
deficiency is particularly common in non Scandinavian countries (Chapuy 1992). The
response of the body to a low calcium and vitamin D level is to increase the production of
parathyroid hormone leading to hyperparathyroidism which results in an increased bone
turnover and bone loss.

Nordin et al (2004) found that calcium absorption in women, 75 years and over, was
reduced by nearly 30% over and above the decline that normally occurs at menopause.
This has serious implications for the older female as reduced calcium absorption has been
highlighted in women with fractures, particularly those of the vertebrae and hip (Ensrud
2000), Nordin 2004). In later adulthood the cessation of oestrogen production in women
and testosterone in men can lead to an accelerated bone loss. Various studies have
reported a positive effect of calcium supplementation on bone mineral density (BMD) in
older adults. (Di Daniele et al 2004, Karkkainen et al 2010). It is important to note that
although the effect of dietary calcium on bone is weaker than oestrogen, bisphosphates
and calcitonin, it is the basis from which any other treatment should start (llich et al 2000).
Low calcium intake and low vitamin D status result in insufficient calcium absorption.
Vitamin D is essential for ensuring dietary caicium absorption, normal mineralization of
bone and prevention of secondary hyperparathyroidism (Holick MF. 1999). Humans get
vitamin D from exposure to sunlight, from their diet and from dietary supplements (Holick
2007). About 90% of the daily recommended intake is obtained from the action of the sun
on the skin while the other 10% is supplied by the diet. Vitamin D synthesised in the skin
from sunlight and in the gut from diet, is metabolised by the liver into 25 hydroxyvitamin D
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which is the form used to measure levels of Vitamin D in the serum. This in turn is
metabolised by the kidneys to its active form called 1 dihydroxyvitamin D. This active form
of vitamin D interacts with the vitamin D receptors increasing the efficiency of intestinal
absorption of calcium by about 30 -40% (Heaney 2003).The body’s ability to store vitamin
D is very important as the synthesis of vitamin D takes place during the summer months.
Deficiencies in Vitamin D lead to impaired mineralization of bone and the development of
rickets in children and osteomalacia (soft bones) in adults. Vitamin D insufficiency, the
preclinical phase of vitamin D deficiency is most commonly found in the elderly (Gennari
2001) who also identified decreased renal hydroxylation of vitamin D, poor nutrition,
reduced exposure to sunlight and a decline in the synthesis of vitamin D in the skin as the
major causes of vitamin D deficiency and insufficiency. Although there is no consensus on
optimal levels of 25 hydroxyvitamin D as measured in serum, a level of less than 20ng per
millilitre (50nmol/litre) has been identified by experts in the field as vitamin D deficiency
(Malabanan et al 1998, Thomas et al 1998, Holick 2006, Biscoff-Ferrati et al 2006),.

The prevalence of vitamin D deficiency varies according to the population studied. Age,
latitude, season, race, and lifestyle all play important roles in vitamin D status. MacLaughlin
and Holick (1985) identified the reduction in cutaneous levels of 7- dehydrocholesterol
which occurs as skin ages as causing a 4 fold decrease in vitamin D production in a 70
year old compared to a 20 year old. Studies of various populations have shown a high
prevalence of vitamin D insufficency in older adults. Corless et al in 1975 identified 80-
100% of elderly care home residents in Europe, Australia and north America as having
vitamin D deficiency. Likewise Van der Wielen et al (1995) found that 47% of older females
and 36% of older males in the community in Europe were vitamin D deficient.

Many elderly patients also have a low dietary calcium intake (McKenna et al 1985, Chapuy
et al 1996, Lips et al 2001). Hypovitaminosis D and low calcium intake both cause
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increased secretion of the parathyroid hormone (secondary hyperparathyroidism) and bone
resorption leading to bone loss, an important pathway in the pathophysiology of

osteoporosis (Campbell and Allain 2006) as seen in figure 3.5.

Pathogenesis of bone loss due to Calcium and Vitamin D

deficiency in the Aged
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Figure 3.5: Algorithm of Pathogenesis of bone loss due to Calcium and Vitamin D
deficiency in older people.

There is a general agreement that, in patients with documented osteoporosis, calcium and
vitamin D supplementation should be an integral component of the management strategy,
along with antiresorptive or anabolic treatment (Boonen et al 2006). In studies carried out
by Chapuy et al (1992, 1994) and again in 2002 in the Decalyos Il study, the benefits of
vitamin D plus calcium compared to placebo were highlighted. In these studies
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supplementation with 800iu of vitamin D and 1200mg of calcium reduced the risk of hip
fractures and other non vertebral fractures in elderly women by 43% and 32% respectively.
A similar study carried out by Bischoff-Ferrari et al (2006) using doses of 700-800iu of
vitamin D3 the relative risk of hip fracture was reduced by 26% while the relative risk of non

vertebral fracture was reduced by 23%. Some of these studies are tabulated below (Table

3.1).

Trial

Treatment

Results

Chapuy et al. NEJM 1992.
(n=3270 elderly French
patients)

800 iu Vitamin D3 and 1200
mg Calcium vs placebo

Hip fractures reduced by 43%
Non-vertebral fractures by 32%

Dawson-Hughes et al. NEJM,

1997. (n=389, >65)

700 iu Vitamin D3 and 500
mg
Calcium vs placebo

58% reduction non-vertebral fractures

Womens Health initiative
(n > 36000) 2006

400 iu Vitamin D3 and 1000
mg Calcium

No benefit in hip fracture - although
compliant women had reduced hip
fracture by 29%

Increased risk of renal stones

Little benefit if serum 25-OH Vit D <65
nmol/L

Record Trial (2004)

800 iu vitamin D3

No antifracture efficacy
Mean 25-OH went from 37.9 to 61.9
nmol/L

Tang et al. Lancet, 2007.
(N=63,897)

Meta-analysis of 29
randomised control trials.
Patients aged >50yrs

12% risk reduction in fracture

(17 trials)

Treatment more effective in doses
>800 iu

Porthouse et al (2005)

Nutritional assessment of
Vitamin D and calcium

no evidence that calcium and vitamin
D supplementation reduces the risk of
clinical fractures in women with one or
more risk factors for hip fracture.

Table 3.1: Below are several studies carried out on the efficacy of supplementation

with calcium and vitamin D.
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Pharmacological Treatment

Pharmacological treatment can be used in both the prevention and treatment of
Osteoporosis. There are various published guidelines worldwide to be used by clinicians as
a tool for clinical decision making in the treatment of individual patients (Royal College of
Physicians and Bone and Tooth Society 2000, SIGN 2002, NOF 2008, National 2013). In
addition to these guidelines the WHO introduced a tool which it developed to assess the
fracture risk of patients — the Fracture Risk Assessment Tool known as Frax (WHO 2008).
FRAX® is a simple web-tool that integrates clinical information in a quantitative manner to
predict a 10-year probability of major osteoporotic fracture for both women and men in
different countries (Kanis 2008). It was developed from studying population-based cohorts
from Europe, North America, Asia and Australia. It is a web based calculation based on an
individual's risk factors such as age, sex, weight, height, and femoral neck BMD if
available, prior fragility fracture, parental history of hip fracture, current tobacco smoking,
long-term use of glucocorticoids, rheumatoid arthritis, and daily alcohol consumption. The
ten year fracture probability for that patient will be given as a percentage which gives
guidance to the clinicians re the need for treatment.

The aims of osteoporosis treatment are the reduction of the incidence of fractures and the
reduction of fracture related morbidity. Most of the drugs currently licensed for the
treatment of Osteoporosis act by preventing further bone loss. These drugs can be divided
into two categories, antiresorptives and anabolic agents. Anti-resorptives include
bisphosphonates, Serms, HRT and Calcitonin. These agents reduce bone resorption and
hence bone formation resulting in an increase in BMD. Anabolic agents which include full
length Parathyroid Hormone (PTH1-84) and PTH 1-34.These agents increase bone

formation and hence increase BMD.
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Bisphosphonates are anti-resorptive agents commonly used in the treatment of
Osteoporosis. The main effect of bisphosphonates is to inactivate the osteoclasts thus
preventing bone loss (Papapoulos 2008). Five bisphosphonates are currently available for
the treatment of Osteoporosis, Etidronate, Alendronate, Risedronate, Ibandronate and
Zoledronic Acid. While all of these drugs have been shown to reduce fractures by between
30 and 50% in women with established osteoporosis (Black 1999), only alendronate and
risedronate have been shown to reduce both hip and spinal fractures (Cummings et al
1998, McClung et al 2001) and are hence regarded as the first line choice for treatment of
osteoporosis.

Other treatment options include Selective Oestrogen Receptor Modulators (SERMs) which
are a class of drug that are similar to the hormone oestrogen. They provide the bone
protection offered by oestrogen however do not have the increased risk of oestrogen
related breast and uterine cancers. Raloxifene (Evista) is a SERM licensed for the
treatment of osteoporosis and has been shown to reduce the risk of spinal fractures by 40-
50% but not non vertebral fractures (Delmas 1997, Ettinger 1999). Its action is similar to
oestrogen however unlike oestrogen there is evidence to suggest that it protects women
against the development of breast cancer (Poole and Compston 2006).

Denosumab or Prolia is a monoclonal antibody used for the treatment of osteoporosis in
postmenopausal women at increase risk of fracture. It is also used for the treatment of
bone loss due to hormone ablation in men with prostate cancer. It inhibits bone remodeling
by attaching to RANKL and is a subcutaneous injection given six monthly. It is associated
with a two year sustained increase in BMD and a reduction in bone resorption markers
resulting in reduced hip, vertebral and non vertebral fractures (Lewiecki et al 2007).
Hormone Replacement therapy has been shown to slow bone turnover and increase BMD
at all skeletal sites in early and late postmenopausal women (Bjarnason et al 1998,
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Torgerson and Bell-Syer 2001). It has been used for many years for the prevention and
treatment of osteoporosis. Several studies have shown HRT to decrease fragility fractures
by 20-35%% (Vickers et al 2007). However a large study (the Women’s Health Initiative
2002) reported an increase in the rate of breast cancer, cardiovascular disease, stroke, and
pulmonary embolism in women taking HRT longterm. Because of this it is viewed as a
second line treatment for osteoporosis and usually used for short periods for menopausal
women with menopausal symptoms. Parathyroid Hormone is a natural hormone secreted
by the parathyroid gland and is an 84 amino acid peptide responsible for the modulation of
calcium and phosphate homeostasis (Hodsman et al 2005). It is an anabolic therapy that
stimulates bone formation and turnover unlike other treatments that are antiresorptive in
nature (Riggs et al 2005). Both the entire molecule (1-84hPTH) and the amino-terminus of
the molecule (1-34hPTH) have being studied in clinical trials and both have been found to
decrease the risk of vertebral and non-vertebral fractures; increases vertebral, femoral, and
total-body bone mineral density; and are well tolerated (Neer et al 2001, Bauer et al 2006).
Both are given intermittently as a subcutaneous injection for a period of 2 years. Once the
course of therapy is complete it a bisphosphonate should be prescribed to maintain the
positive effect on the bones obtained by PTH treatment. As with any medication, good
adherence is vitally important to gain the most benefit. Medication adherence with

osteoporosis treatment is discussed below.

3.5: Medication Adherence

As stated above there are many therapies for osteoporosis with proven efficacy in
randomised trials however these therapies must be taken for at least 6 months to be

beneficial. Huybrechts et al (2006) reports that longer persistence with osteoporosis
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medication results in lower rates of fracture. While Siris et al (2006) found a reduced
fracture risk of 26% in patients who were more than 80% adherent to their medication.
Unfortunately this efficacy is often reduced by poor adherence. Compliance, Persistence
and adherence are words commonly used and interchanged in osteoporosis literature. The
Society for Pharmacoeconomics and Outcomes Research provide the definition which will
be used for the purpose of this thesis. They define compliance as the extent to which a
person acts in accordance with the prescribed interval and dose of a dosing regimen while
persistence is defined as the length of time a person takes the prescribed medication
assuming no large refill gaps. Adherence has been used as a global term which
encompasses both compliance and persistence.

Medication adherence is poor in virtually all chronic illnesses but particularly in
asympotomatic or silent illnesses such as hypertension and osteoporosis (Gold et al 2006).
Poor adherence with osteoporosis medication has been identified in many studies
(Tosteson et al 2003,Hamilton et al 2003, Ettinger et al 2004, Boccuzzi et al 2005 Solomon
et al 2005), with rates of non adherence ranging from 25-75% (McCoombs et al 2004,
Weycher et al 2006, Huybrechts et al 2006, Siris et al 2006). Poorer adherence to
osteoporosis medications result in a less improvement in bone mineral density (BMD), less
suppression in bone turn over markers, an increased risk of fractures and increased
healthcare utilisation and cost.(Yood et al 2003, Caro et al 2004, McCombs et al 2004,
Siris et al 2006).

Factors identified in the literature which influence osteoporosis medication adherence
included, inadequate information about the disease, inadequate healthcare provider-patient
interaction (Pickney and Arnason 2005, Roth and Ivey 2005), chronic and asymptomatic
nature of disease, complex drug administration requirements and side effects (Lau et al
2008) and the health beliefs of the patient (Dimatteo et al 2007, Yood et al 2008, Lau et al
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2008). Barriers such as belief in the presence of disease, severity of disease and
effectiveness of treatment can influence adherence to medication (Cramer and Silverman
2006). They explain how people who do not believe that they have osteoporosis or who do
not understand the consequences of the disease are less likely to take their medication.
Likewise people who do not believe that the treatment will be beneficial are less likely to be
adherent. This was reiterated by Lau et al (2008) who found that a perceived need to avoid
negative consequences of osteoporosis facilitated adherence as did increased medication
education. Yood et al (2008) also highlighted the importance of beliefs about medication
benefits and distrust of medication in treatment initiation. Patients with a greater threat of
disease severity have been shown to be more adherent with medications. (Yood et al
2008).

Strategies for improving adherence include improved patient education on osteoporosis,
the need for and administration of medications and possible side effects and the effects of
medication on BMD and fracture risk. The use of patient support programs and the
monitoring of patients by a nurse have been shown to improve adherence (Clowes et al
2004) as has the extension of dosing intervals to once monthly (ibandronate), 6 monthly
(denosumab) and yearly IV Zoledronic acid. Improved communication between healthcare
provider and patient has been identified as an important contributor to medication

adherence (Silverman 2006, DiMatteo et al 2007, Lau et al 2008)
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3.6: Conclusion

Osteoporosis is a disease of the bone characterised by low bone mass and deterioration of
bone tissue. It can result in fractures particularly of the wrist, hip and spine. It is common in
both men and women with approximately 30% of women and 20% of men over the age of
fifty suffering a fragility fracture in their lifetime. Various studies have highlighted the
importance of identification, assessment and treatment of osteoporosis in the secondary
prevention of fractures however it would appear to be a neglected area with some studies.
Bone strength is related to mineral content which is assessed by bone densitometry. The
risk of fracture increases with a decrease in bone density as measured by DXA. Low bone
mass is the main determinant of bone fragility and it is an important risk facture for hip
fracture (Dargent- Molina et al 1996). However, DXA allows for only a two dimensional
representation of bone, and bone strength is directly related to its three dimensional
properties i.e. its micro-architecture and the number and strength of trabeculae. Whether a
fracture occurs depends on the impact of the fall and bone strength. Hence, assessing hip
fracture risk requires a comprehensive and appropriate assessment of osteoporosis risk,
incorporating the measurement of markers of bone turnover together with an assessment
of risk factors for falls and medication adherence.

Falls are common in the older adult with a third of over sixty five year olds falling at least
once a year, with approximately 10-15% of those resulting in fracture (Tinetti 2003). The
risk of falling increases with age with half of eighty year ols and above falling annually.

Recurrent falls increase the risk of fractures. After an initial low trauma fracture from a

simple fall, there is an increased equivalent risk of all types of subsequent fractures,
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especially in the next 5-10 year (Center et al 2007). Hence the importance for falls risk
assessment following hip fracture to reduce the incidence of future falls and fractures.

A holistic assessment and treatment of hip fracture patients for risk of future falls and
fractures is equally important to reduce risk of further fractures. Physical assessment
followed by treatment of deficits as well as psychological assessment is important to gain a
complete picture of the consequences of hip fracture experienced by older adults. In this
study a comprehensive assessment was carried out using various questionnaires to this
end followed by referral to the appropriate discipline. The next chapter details the
questionnaires used and the reasons for using them. It was deemed that a randomised
control trial was the best research method to answer the research question. Chapter 5

details the methodological process employed in this study.
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Chapter 4

Assessment Tools used in this Study

4.1: Introduction

In the previous chapter we have looked at the literature on hip fracture risk factors,
consequences and outcomes and have purposed the question whether or not a
coordinated follow up of these patients will lead to better outcomes. The specific outcomes
of interest in this study were identified from the literature review. These include quality of
life, activities of daily living, level of disability, fear of falling, nutritional status, osteoporosis
knowledge, anxiety and depression status and medication adherence, all of which can be
adversely affected post hip fracture.

To assess these outcomes a literature review was carried on the various scales commonly
used when assessing the elderly person. The need for functional assessment of elderly
people as part of routine clinical practice has been highlighted by the joint report of the
Royal College of Physicians and the British Geriatrics Society (1992). This report
recommended the regular use of standardized assessment scales in the activities of daily
living, cognitive function and memory, depression, communication and quality of life which
could be used in planning, clinical care, provision of support services, screening, outcome
assessment and clinical audit. It is suggested that routine use of standard assessment
scales in clinical practice will increase clinicians awareness of such problems, improve
communication within the multidisciplinary team and thus improve patient care.

Rodgers et al (1993) recommends that when choosing any scale certain parameters should

be considered. These include validity, reliability, sensitivity, acceptability and



responsiveness to change. A scale is deemed to be Valid, if it accurately assesses what it
is claimed to assess. Reliable, if when different assessors use it they arrive at similar
answers for people with similar needs. It can also refer to the same assessor achieving the
same results over time for a particular individual when needs have not changed Sensitive,
if it identifies or diagnoses a condition correctly. A measure’s sensitivity is its rate of
yielding ‘true positives’ (Polit and Beck 2008 p464). Responsive, if it identifies or measures
clinical change (Wright and Young 1997).

In this study an assessment scale was chosen on the recommended parameters above.

4.2: Quality of Life Assessment

The World Health Organisation (WHQO) in 1994 defined Quality of Life (QOL) as ‘an
individual's perception of their position in life as being in the context of culture and value
systems in which they live and in relation to their goals, expectations, standards and
concerns (WHOQOL 1994). It states it to be a broad ranging concept affected by a
person’s physical health, psychological state, level of independence, social relationships,
and their relationship to salient features of their environment. Recently there has been
increasing interest in the assessment of Quality of Life (QOL) issues in healthcare practice
and research. Hickey et al (2005) states that QOL has emerged as a key health outcome
variable over the last 3 decades while Coons et al (2000) identify the assessment of health-
related quality of life (HR-QOL) as an essential element of healthcare evaluation. Testa and
Simonson (1996) states that the term ‘quality of life’ (QOL) or ‘health related quality of life’
(HR-QOL) refer to the physical, psychological and social domains of health, seen as
distinct areas that are influenced by a person’s experiences, beliefs, expectations, and
perceptions. Similarly, Coons et al (2000) states that HR-QOL refers to how health impacts

an individual’s ability to function and his or her perceived well-being in physical, mental and
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social domains of life. There are various HR-QOL measurement tools available for use in
the health care setting and these tend to be either generic instruments, which are designed
to be applicable across a wide range of populations and interventions, or specific HR-QOL
measures which are designed to be relevant to particular interventions or in certain
subpopulations (e.g. individuals with asthma). Quality of-life assessment measures
changes in physical, functional, mental, and social health in order to evaluate the human
and financial costs and benefits of new programs and interventions. Various HRQOL
measurement scales were identified in the literature, both generic and specific. In deciding
which HR-QOL tool to use in this study, an extensive search of the literature was carried
out to identify a tool which would be most suitable for the population involved. To decide on
a tool’s suitability the validity, reliability, sensitivity and responsiveness of each specific tool
was investigated. Due to the absence of a specific HR-QOL tool designed for hip fractures
patients, a search for a suitable generic tool was conducted. To establish which tool would
be most suitable, the most commonly used generic HR-QOL tools were investigated. These
include the Nottingham Health Profile (NHP) developed by Hunt and McKenna (1980),
Euroqol EQ-5D (EQ-5D) developed by the EuroQol group (1990), Health Utility index (HUI)
(Feeney et al 1996), The World Health Organisation Quality of life assessment instrument
(WHOQOL-BREF) developed by the WHO Group (1998) and the SF36 Health Survey

(Ware and Sherbourne 1992).

The Nottingham Health Profile is a generic quality of life survey used to measure subjective
physical, emotional, and social aspects of health. It is divided into two sections. Part | of the
survey measures six dimensions of health including: physical mobility, pain, social isolation,
emotional reactions, energy, and sleep. Part Il of the survey consists of thirty-eight items
which assess the six dimensions of energy, pain, emotional reactions, sleep, social
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isolation, and physical mobility. All items are answered either yes or no. The dimension
scores range from O to 100, the higher the score, the greater the perceived health

problems.

The EQ-5D (The Eurogol Group 1990) was designed by the Euroqol Group as a
standardised, non-disease-specific instrument for describing and valuing health-related
quality of life. The descriptive system comprises 5 dimensions (mobility, self care, usual
activities, pain/discomfort, anxiety/depression). Each dimension has 3 possible levels ( no
problems, mild to moderated problems and severe problems). Different combinations of
responses to these dimensions are weighed to produce a single utility index by converting
all 243 possible health status responses. On the basis of their responses, patients are
classified into a health status index with a value between 0.111 (worst possible state) and 1
(best possible state) according to a calculation of the health status score of the EQ5D in a
Japanese population (Tsuchiya et al 2002). It provides a simple, generic measure of health
for clinical and economical appraisal. It has been used in many areas of clinical practice

and has been translated into 83 languages.

The Health Utility Index is a generic multidimensional, preference-based measure of health
status and health-related quality of life (Feeney et al 1996). HUI is a family of three distinct,
stand-alone measurement systems: Mark 1 (HUII), Mark 2 (HUI2) and Mark 3 (HUI3). HUI
is currently defined as including both HUI2 and HUI3 systems. Therefore, current HUI
questionnaires cover both systems. It is widely used in describing treatment processes and
outcomes in clinical studies; economic evaluations of health care programs; the

measurement and monitoring of population health. It consists of eight dimensions of health
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status: vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain with 5 or

6 levels per dimension, varying from highly impaired to normal.

WHOQOL-Bref is a shortened version of the WHOQOL-100 quality of life assessment
which was developed by the WHOQOL Group with fifteen international field centres,
simultaneously, in an attempt to develop a quality of life assessment that would be
applicable cross-culturally (WHO 1994). It comprises 26 items, which measure the following
broad domains: physical health, psychological health, social relationships, and
environment. It was developed for use in situations where time is restricted, where
respondent burden must be minimised and where facet-level detail is unnecessary e.g. with

large epidemiological surveys and some clinical trials according to Skevington et al (2004)

The SF-36 is a multipurpose short form health survey with only 36 questions. It is an
abbreviated form of the SF 76. It was developed as a part of the Medical Outcomes Study
(Stewart et al 1989) to assess 8 physical and mental health problems as seen from the
patient’s perspective. It is a generic measure, as opposed to one that targets specific
treatment, disease or age group and has been widely used in surveys of general and
specific populations. It has been translated in more than 50 countries as part of the
International Quality of Life Assessment (IQOLA) project (Aaronson et al 1992) It takes into
account the functional ability as well as the social and psychological aspects of the

participants.
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For the purpose of this study all QOL questionnaires were studied for suitability using the
psychometric measures of each instrument as well as the time taken to complete and ease

of completion. These psychometric measures are tabulated below.

In this study it was decided to utilise the SF 36, under licence from a collaborator in the
study. The validity and reliability of the SF-36 has been confirmed among patient
populations in the USA and shown to detect differences in health status for patients with
different types and severity of medical condition (McHorney et al 1993, 1994). Likewise,
high levels of validity and reliability was confirmed in the UK in community and patient
populations (Brazier et al 1992, Jenkinson et al 1993) and in Ireland (Blake et al 2000,
Murphy et al 2007). The SF-36 scales have been shown to achieve approximately 80-90%
of their empirical validity in studies involving physical and mental health (Ware 2000). The
reliability of the SF 36 scale vary across groups with a range of coefficients from 0.65 to
0.94 (Ware et al 2002) For each scale, item scores are coded, summed and transformed,
with the final values (expressed as a percentage) ranging from 0 (worse health) to 100

(best health) .
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Table 4.1: Psychometric measures of Quality of Life assessment tools.

Instrument

Reliability

Validity

Responsiveness

Internal

Consistency

Euroqgol EQ-5D

Test-retest reliability of each of the five
EQ-5D dimensions as ordinal level data
with Spearman's rho, rank correlations
ranged from 0.29 (P=0.008) for Mobility to
0.60 (P=0.001) for Anxiety/depression.
(Fransen and Edmonds (1999)

The reliability coefficients (ICC) and
Goodman and Kruskalls gamma of the
EQ-5D utility and vas demonstrate greater
reliability than condition-specific
instruments: EQ-5D Utility ICC 0.73,
Gamma 0.69, EQ-5D Vas ICC 0.70,
Gamma 0.57. (Hurst et al 1997)

Comparison beteen EQ-5D and SF-12
(Johnson and Coones 1998) All
relationships between EQ-5D
dimensions and SF-12 component
scores were found to be significant at
the 1%

level, with the exception of MCS-12
and mobility (p= 0.015)

The VAS scores were positively
correlated with both component
scores; r= 0.55 for PCS-12 and r=
0.41 for MCS-12.

EQ-5D recorded
improvement in patients
self reported
improvement,

EQ-5D Utility SRM 0.70,
95% CI1 0.41-0.96.

EQ-5D Vas-SRM 0.71,
95% CI 0,4-0.96.(Hurst et
al 1997)

Because the EQ-5D
has single item
dimensions, internal
consistency reliability
does not apply to
each
dimension.(Pichard et
al 2007)

WHOQOL-

Bref

Test retest Reliability: (Carpiniello et

al.2006)

At the test-retest evaluation, intraclass
coefficients and 95% confidence intervals
per each of the four domains were
respectively:

"Physical": 0.92 (0.85-0.96);
"Psychological": 0.94 (0.88-0.97);

"Social Relationships":0.89 (0.80-0.93);
"Environment": 0.80 (0.75-0.85);

all correlations were statistically significant
(p<0.05).

(WHOQOL Group 1998)

Concurrent Validity: Domain
scores produced by the WHOQOL-
BREF correlate highly (0.89 or above)
with WHOQOL-100 domain scores
(calculated on a four domain
structure).

Discriminative
validity,(Skevington et al 2004)
t-tests of domain 1 to 4 scores for
illness vs. well samples

D1 (physical) 39.2, p<0.01

D2 (Psychological) 19.9, p <0.01
D3 (Social) 13.0, p <0.01
D4 (Environmental) 7.6, p <0.01

Community Dwelling
Older Adults: (Hwang et
al, 2003)
Responsiveness Effects
(Based on Guyatt's
method).Large Effect for
Physical Capacity (—
1.42), for Psychological
Well-being (-0.80)

Moderate Effect for Social
Relationships (—0.46),
Environment (-
0.71),0Overall Quality of
Life and General Health
(-0.56)

Skevinton et al 2004.
Total internal
consistency for
Domains 1 to 4
respectively 0.82,
0.81, 0.68, 0.80
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Concurrent validity: (Fisk et al

Responsiveness. Based

Internal consistency
reliability (Pressler et

Health Utility | Test-Retest Relaiblity: (Fisk et al 2005). on analysis of :
2005). High correlation between HUI variance.(Pressler et al al 2011).Poor-cardiac
Index Intra-class correlation (ICC) coefficients Mark lll and the (Expanded 20011) failure
were 0.87 for the HUI Mark Il Disability Status Scale (EDSS). Poor (ANOVA p= .284 patients.Cronbach's
Spearmans correlation 0.77
alpha = 0.51)
Concurrent Validity: (Hunt et al ; i
- T 5 i
Test retest Reliability: (McEwan, 1980). by { l?;s:lbletida r’;opgg)ntlon
1993)Test-retest correlation coefficients at ' : (Baro !
four weeks ranged from 0.75 to 0.88 for correlation coefficient = 0.74 when s |
the six sections of Part | and from 0.44 to | compared with McGill Pain k xcellent, normal
: 0.86 (0.55-0.89 in a second group) for the | Questionnaire; = 0.65 when ‘1"&;—'7"_"'5' (Beaton et al, cognitive functioning
Nottingham compared with a physiotherapist's ‘ patients (Cronbach’s

Health Profile

seven items in Part Il. Spearman
correlations among domain scores ranged
from 0.32 (sleep and social isolation) to
0.70 (pain and physical mobility).

The intraclass correlation coefficient was
found to be 0.95, with an effect size of
0.52 (McDowell & Newell, 1996).

disability rating).
Discriminant Validity: (Hunt et al
1980).

All six sections of the NHP
showed significant differences (p
< 0.001) between four groups of
elderly people with distinct health
statuses

Moderate
Responsiveness (ES =
0.52).

alpha = 0.82)

Excellent, moderate
Cognitive functioning
patients Cronbach's

alpha = 0.87)

SF 36

Test retest Reliability: (Steffen and
Seney 2008). ICC >.80 in all domains
except Social Functioning

Inter-Rater Reliability: (Faria et al 2011)
inter-rater reliability SF-36=0.96.

Concurrent Validity:
(Meyer-Rosberg et al) Patients

with neuropathic pain. reported
statistically significant and positive
correlations for the majority of the
common domains of both the
NHP and SF36.(r=0.29-0.79)

(Prieto et al 1997) COPD
Patients. (r=0.25-0.77),

Tidermark et al 2003.
(Elderly patients with hip
fracture over 4 month
period)

SF-36 global SD. 16.0
(19) ( p<0.001) SES:0.89

SRM:0.82

In elderly women:

(Brazier et al 1996).
(Cronbach's alpha

0.56 for Social
Functioning to 0.91 for

Physical functioning.




4.3: Patients’ Knowledge about Osteoporosis

Osteoporosis is a skeletal condition characterised by low bone mass and microarchitectural
deterioration leading to bone fragilty and increase risk of fracture (Consensus
Development Conference 1993). It is estimated that between 13-18% of women aged fifty
years and over have osteoporosis (Wolfe et al 2000) with over 70% of those over the age
of 80 years having it (Melton et al 1995). Osteoporosis knowledge is an important
contributor to osteoporosis preventive behaviour according to Winzenberg (2003), however
this is not a clear-cut relationship. Cross-sectional studies have varied in whether they have
found an association between levels of osteoporosis knowledge and osteoporosis
preventive behaviours (Wallace et al 2002, Satterfield et al 2000). Kasper et al (2001) and
Sedlak et al (2000) state that while education improves knowledge, behaviourial changes
do not always follow. According to Ailinger et al (2005) knowledge is considered the first
step of behaviour change. Such knowledge provides professionals, patients and the lay
public with the information required to make informed decisions about health practices as
stated by Cranney et al (2002).

Treatment of osteoporosis has been shown to reduce risk of fracture particularly in those
who have had a history of fracture (Petrella and Jones 2006).However studies have shown
that adherence with osteoporosis medication can be as low as 30% (Cramer et al 2005) A
review of the literature identified numerous tools for the assessment of patient knowledge
of osteoporosis, Osteoporosis Knowledge test(OKT), developed by Kim et al (1991),
Osteoporosis Questionniare (OPQ) developed by Pande et al (2000), Osteoporosis
Knowledge assessment Tool (OKAT) developed by Winzenberg et al (2003) and the Facts
on Osteoporosis Questionnaire (FOOQ, Ailinger et al 1998) to name but a few. While

almost all these assessment tools include items on awareness about osteoporosis,
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knowledge about risk factors and knowledge about preventative behaviour, they vary in the
amount and type of information collected in each one of these areas. Only a few
instruments assess knowledge regarding diagnosis, treatment and consequences of
osteoporosis.

The OKT is a twenty four item instrument consisting of two subscales addressing
exercise(16 items) and Calcium (17 items).developed by Kim in 1991 to assess the
knowledge level of osteoporosis and its related risk factors among allied healthcare
professionals. The questionnaire addresses knowledge about specific facts and statistics
about osteoporosis. It has been used in various studies assessing knowledge of
osteoporosis in different populations. (Sedlak et al 2000, Elliott et al 2008, Edmonds et al
2012).

The Osteoporosis Questionnaire (OPQ) is a validated instrument designed by Pande et al
(2000). It is a twenty item multiple choice questionnaire involving questionnaires in the
areas of general information (5), risk factors (7), consequences and treatment (four each).
There are four possible responses for each question, only one of which is correct. Each
correct response scores 1 point while incorrect response scores -1 point, and a “do not
know” response scores 0 point. The maximum and minimum score on the OPQ is +20 and
-20 respectively. It has been translated into various different languages (Vytrisalova et al

2008, Patil et al 2010).

The Osteoporosis Knowledge Assessment Tool (OKAT) is a 20 item instrument with true,
false and don't know responses. The tool had questions on four basic themes:
understanding (symptoms and risk of fracture) of osteoporosis, knowledge of risk factors for
osteoporosis, knowledge of preventive factors such as physical activity and diet relating to
osteoporosis and treatment availability. It was developed Winzenberg et al (2003) to
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assess Osteoporosis knowledge in an Australian population and has been translated into

several languages (Riaz et al 2008, Tadic et al 2012).

The Facts of Osteoporosis Questionnaire (FOOQ) is another instrument designed to
assess knowledge about osteoporosis. It was initially developed in 1998 by Ailinger and
was theoretically informed by Orem’s (1990) Self-Care theory. It measures patient
knowledge about osteoporosis risk factors, known facts and preventive behaviors. It is a
self-reporting measure consisting of 20 statements which the person answers True, False
or Don’t know and a score is derived by calculating the percent of questions correctly
answered. It was revised following the National Institutes of Health (NIH) consensus
conference in 2000 to incorporate updated osteoporosis knowledge. The revised quiz was
validated by osteoporosis experts (Ailinger 2003). It has a content validity index of 0.87 and
an internal consistency reliability of 0.76. It is the only instrument to measure osteoporosis
knowledge that is based on a theoretical framework. According to Werner (2005) the
FOOQ assumes that “a person’s knowledge of potential health problems is a prerequisite
for promoting self care behaviours to prevent disease”

The FOOQ was used as the instrument to assess osteoporosis knowledge in this study, as
it has been well validated and regarded to be a questionnaire that would be easy to
administer in the study population context as it does not require in-depth knowledge about
statistical figures on osteoporosis which some of the other questionnaires require. Also it
has been used previously in an Irish setting (Moloney 2007) thus increasing its suitability to
this population. Permission to use the research instrument was granted by Professor

Ailinger.

53



Table 4.2: Psychometric measures of Osteoporosis Knowledge Assessment Tools

Instrument

Reliability

Validity

Readability

Internal consistency

Osteoporosis
Knowlegde
Assessment tool
(OKAT)

(Winzenberg et al 2003).
Ferguson's sigma of 0.96

Inter-item correlation(Winzenberg et
al 2003)

(r < 0.09, based on a sample size of
467, and p > 0.10).

Winzenberg et al
2003)The Flesch
reading ease of 45

The index of difficulty-
Of the individual
items 17 had an index
of difficulty less than
0.75.

Internal reliability
( Winzenberg et al 2003)).
a Cronbach's alpha of 0.70

Osteoporosis
Knowledge
Test.(OKT)

(Ailinger et al 2003) two
subscales, (calcium and
exercise)

with reported reliability
coefficients

(0.72 and 0.69, respectively).

Validity of the OKT was evaluated by
factor analysis and discriminant
function analysis (Kim et al., 1991).
Persian (Baheiraei et al

2005) and Chinese (Lee & Lai, 2006)
populations, Male populations (Sedlak
et al., 2000). With a possible range of
scores from 0 to 24, higher scores =
greater knowledge.

Internal reliability. (Chen
and Liu 2005)

(Cronbach alpha = 0.83—
0.87

Osteoporosis
Questionnaire
(OPQ)

Excellent reliability(Kuder-
Richardson =0.84), (Pande
et al 2000)

Criterion

Validity: (Pande et al 2000)

contrasted groups = 13.6 +/- 4.3 vs 8.5
+/- 5.4,

(p=0.003)

Flesch readability
index = 74.3(score of
70-100 indicating
easy to understand.
(Pande et al 2000)

Not ass

Facts of

Osteoporosis quiz

Reliability (Ailinger et al
1998)

reliability of 0.83

Content Validity: (Ailinger et al
2003).Content vailidity index of 0.87.

Content validity: (Ailinger, Emerson
(r=0.92)

Mean knowledge

13-19

Total possible score=25.

Higher score indicates

higher knowledge

Readability. (Ailinger
et al 2003). Grade 6

Internal consistency:
(Ailinger et al 2003).

Cronbach’s alpha 0.76




4.4: Nutritional Assessment

Frail elderly adults in the community, in hospital and in long term institutions are at
increased risk of malnutrition (Guigoz and Vellas 1997). Prevalence for malnutrition in the
elderly range from 5-10% in community dwellers (Guigoz et al 2002) to 30-60% in
hospitalised patients (Naber et al 1997). Malnutrition can often go undetected and if left
untreated, it can have serious consequences on health, which include: increased risk to
infections (Sullivan 1995), delayed wound healing, impaired respiratory function and
muscle weakness and social isolation and depression (Hansson et al. 1990, Cederholm et
al 1995, Covinsky et al. 1999). Malnutrition in the elderly diminishes quality of life by
contributing to serious illness, decreased functional capacity, altered self-perception of
health, and precipitated chronic disability (Millen 1999). It can be identified as an ominous
sign according to Chen et al (2001), which, if left untreated, presents as a downward
trajectory to further health problems. The early detection of dietary risk is important and
allows for early intervention which may prevent later complications as stated by Ryu and
Kim (2010).

From the literature reviewed there are three measurement methods utilised in identifying
malnutrition in the elderly. These include dietary intake, anthropometric measurements and
serological measurements. The literature highlights the inadequacy of any single method or
tool in assessing a patients nutritional status (Chen et al 2001, Ryu and Kim 2010) hence
combinations of these methods have been used to develop a subjective scoring systems
designed to increase the sensitivity and specificity of nutritional status determinations as
stated by Schneider et al (2004). Some nutritional scores are based on mathematical
equations while others are based on clinical and subjective assessment. Assessment tools

most frequently used in assessing risk of malnutrition include the Nutritional Risk Index

55



(NRI), Nutritional Risk Screening (Kondrup 2002), the Malnutrition Screening Tool (MST),
the Subjective Global Assessment (SGA) and the Mini Nutritional Assessment (MNA).

The Nutritional Risk Index (NRI), developed by the Veterans Affairs Total Parenteral
Nutritional group (1991) is based on mathematical equations. It was developed originally in
AIDS and cancer populations. The NRI score is derived from the serum albumin
concentration and the ratio of actual to usual weight. Patients were classified into four

groups as no, mild, moderate or severe risk by NRI. (Aziz et al 2011),

Nutritional Risk Screening (NRS) was introduced by the European Society of Parenteral
and Enteral Nutrition (Kondrup et al 2003). The purpose of the NRS-2002 system is to
detect the presence of undernutrition and the risk of developing undernutrition in the
hospital setting (Kondrup et al 2003). It consists of 4 pre-screening questions followed

nutritional components in addition to grading of severity of disease.

The Malnutrition Screening Tool (MST) was developed for use in acute adult hospital
patients to identify malnutrition or risk of malnutrition (Ferguson et al 1999). It has also
been validated for use in patients undergoing cancer treatments (radiotherapy,
chemotherapy). The MST consists of two questions related to recent unintentional weight
loss and eating poorly because of a decreased appetite. It does not require any
anthropometric measurement such as weight or calculation (body mass index, percent
weight loss). Any health worker can use this screening tool. It has been demonstrated to be

simple, quick, valid and reliable (Isenring et al 2009).

The Subjective Global Assessment (SGA) combines self report and clinical assessment to
identify the nutritional status of patients.(Detsky et al 1987). It is a tool that uses 5
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components of a medical history (weight change, dietary intake, gastrointestinal symptoms,
functional capacity, disease and its relation to nutritional requirements) and 3 components
of a brief physical examination (signs of fat and muscle wasting, nutrition-associated
alternations in fluid balance) to assess nutritional status (Steiber et al 2004).

It has been used as a diagnostic tool and prognostic instrument in hospitalized patients
undergoing surgery (Detsky et al 1987), dialysis patients (Enia et al 1993) and liver
transplant patients (Hasse et al 1993) and in elderly adults in long term care setting
(Gordan et al 2000). It is a simple, non invasive, reproducible and valid tool for determining

nutritional status in the elderly according to Duerksen et al (2000).

The Mini Nutritional Assessment (MNA) developed by Guigoz and Vellas (1999) was
designed to detect the presence of undernutrition and the risk of developing undernutrition
among the elderly in home-care programmes, nursing homes and hospitals. (Kondrup et al
2003). It is a combination of a screening and an assessment tool, as the last part of the
form is a more detailed exploration of the items in the first part of the form. It is
recommended by the European Society of Parenteral and Enteral Nutrition (ESPEN) for
use in elderly adults to assess for the risk or presence of malnutrition (Kondrup et al 2003).

For the purpose of this study it was decided that the Mini Nutritional Assessment was most
suitable assessment tool to identify nutritional risk in the study subjects. This decision was
based on the fact that the Mini Nutritional Assessment tool was developed specifically to
determine malnutrition in an elderly population while most of the other nutritional tests are
poorly adapted to the elderly as they tend to overestimate malnutrition in this group
according to Schneider and Hebuterne (2004). The MNA is easy to use, composed of
simple questions and measurements and takes about 20 minutes to complete requiring no
training. It comprises various methods of assessment i.e., anthropometric measurements,

57



dietetic assessment, subjective assessment and global evaluation. It is a well validated tool
with high sensitivity, specificity and reliability and has been used in hundreds of studies and
translated into more than 20 languages. (Kaiser et al 2009). Murphy et al (2000) found the
MNA to be a useful diagnostic tool in the identification of elderly orthopaedic patients at risk
of malnutrition. It has been used previously in an Irish setting with older adults and in
particular in the study site with older adults (Romero-Ortuno et al 2011) and was thus

deemed most suitable to use with the population involved in this study.
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Table 4.3: Psychometric measurements of Nutritional Assessment Tools

Instrument

Reliability

Validity

Responsiveness

Internal Consistency

Nutritional risk Index

Test Retest: (Wolinsky et al
1986) ranged between .67
and .71.

Construct Validity
(Wolinsky et al 1986)was

assessed using factor
analysis and various
outcome measure
comparisons for those at
risk vs those not at risk on
measures of perceived
health status, ADL, IADL,
morale, physician visits,
ER visits, and nights spent
in the hospital. All but one
were statistically significant
at the .05.

Kyle et al 2006
Sensitivity 43%
Specificity 89%

(Wolinsky et al 1986)
Reliability coefficients
(internal consistency) of
.603, .544, and .515 were
obtained at T-1, T-2, and T-

3, respectively

Malnutrition
Screening Tool (MST)

Inter-Rater reliability
Ferguson et al (1999)
Agreement by 2
dietitians in 22/23 cases
Kappa = 0.88
Agreement by a
dietitian and
nutrition assistant
31/32 (97%) of cases
Kappa = 0.93

Predictive Validity:
(Ferguson et al 1999)

Compared to Subjective
Global Assessment
(SGA) and objective
measures of nutrition
assessment.

Patients classified at
high risk had longer
length of stay

Ferguson et al 1999
Sensitivity = 93%
Specificity = 93%
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Subjective Global

Assessment

Inter-rater reliability: (Allan
et al 1987)

Interobserver

agreement (kappa = 0.78%,
95% confidence interval
0.624 to 0.944, p < 0.001).

Convergent Validity. (Allan
et al 1987)

loss of subcutaneous tissue-
Kendall's Tau 0.82 (p<
0.001) and muscle wasting —
Kendall's Tau 0.78 (p <
0.05).

Highly significant
associations between the
nutritional condition of
patients according to the
different tests

(SGA, NRS 2002 & MNA)
and BMI (Kruskal-Wallis,
p<0.01)

Ozkalkanli MY et al (2009)

Sensitivity= 50%;
Specificity= 797

Internal consistency
(Ulander et al 1993)
Judgements by an expert
panel resulted in 65%

agreement

Mini Nutritional
Assessment (MNA)

Reliability: (Bleda et al
2002)

Test re test: ICC =0.89.
Kappa values of 0.51 were
reported for hospitalized
elderly patients(Gazzotti et
al 2000) and 0.78 for
institutionalized
elderly(Bleda et al 2002)

Validity.

screening validity of the
MNAF-SF is nearly as good
as the MNAF full form, with a
sensitivity of 86-96% in 6
different studies

(Rubenstein et al 2001)

Sensitivity = 97.9%
Specificity =100%

Internal Consistency.
(Bleda et al 2002).
Cronsbach’s Alpha = 0.74

Nutrition Risk
Screening 2002
(NRS)

Inter-Rater Reliability.
(Kondrup et al. 2003)
Good agreement
between a nurse,
dietician and

physician

Kappa = 0.67

Validity(Kondrup et al 2003)
NRS-2002 showed a
significant Kappa
concordance

agreement with SGA
(kappa= 0.853, p < 0.001).

Ozkalkanli MY et al (2009)
Sensitivity 69%
Specificity 80%




4.5: Osteoporosis Medication Adherence

Medication adherence is defined by the Who Health Organisation as “the degree to which a
person’s behaviour corresponds with the agreed recommendations from a health provider”
(WHO 2003 p3), while Delamater (2006) defines it as the “active, voluntary, and
collaborative involvement of the patient in a mutuaily acceptable course of behaviour to
produce a therapeutic result”. Medication adherence is of great concern to healthcare
practitioners as non adherence in widespread and associated with adverse outcomes and
higher healthcare cost according to Osterberg and Blaschke (2005). It is estimated that non
adherence with general medical regimens ranges from between 20-80% (Dunbar-Jacob et
al 1995) and is associated with treatment failures, increased morbidity and mortality, and
enormous burden to society and the economy.

(Reginster and Lecart 2004). Suboptimal osteoporosis medication adherence is a well-
documented problem (Hanson et al 2008). Poor adherence to osteoporosis therapy has
been attributed to several factors including the disease’s asymptomatic nature, adverse
effects of medication, patients’ lack of awareness of treatment benefit, drug costs, and
inconvenience according to Tosteson et al (2003), Segal et al (2003) and Unson et al
(2003). The consequences of medication non adherence in the elderly are profound
according to MacLaughlin et al (2005).These include increased hospitalization, disease
progression, poor disease control and increased mortality (McDermott et al 1997, Ho et al
2006). In a study carried out by Chan et al (2001), 26% of hospital admissions were the
direct result of non adherence, omission and cessation of medication in an elderly(>75yrs)
population, with the most common manifestation of non adherence being that of falls,

orthostatic hypotension, heart failure and delirium. Similarly Malhotra et al (2004) identified
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8% of medical admissions in an emergency department as being attributable to non-
adherence, of which 63% was intentional non adherence.

There are various ways of measuring medication compliance and persistence, the latter
being the time of initiation to discontinuation of treatment as defined by Cramer et al (2008).
These include patient self report, pharmacy refill records, use of electronic lids and
biological assays. Medication adherence scales or surveys are simple and low-cost
approaches to identifying medication non adherence in clinical practice. A number of
validated medication adherence scales have been identified in the literature, the Medication
Adherence Questionnaire (MAQ); the Self Efficacy for Appropriate Medication Use
Scale(SEAMS); the Brief Medication Questionnaire (BMQ);Hill-Bone Compliance

Scale(HBCS) and the Medication Adherence Report Scale (MARS).

The Medication Adherence Questionnaire (MAQ) otherwise known as the Morisky-Green
scale was designed by Morisky et al (1986) to measure adherence in hypertensive
population. It has since been used in several different settings such as studies of
participants with HIV (Corless et al 2005), Diabetes (Krapek et al 2004), Osteoporosis
(Turbi et al 2003) and Asthma (Erickson et al 2001). It is a simple scale involving only 4
items with Yes/No answers that ask the patient how he/she complies with the medication
regimen prescribed by the doctor and allows for patients to be classified as compliant or
non-compliant. According to Lavsa et al (2011) the MAQ is most adaptable at the point of
care and across populations and is the quickest to administer and score and has been
validated in the broadest range of diseases.

The Self Efficacy for Appropriate Medication Use Scale (SEAMS) was developed by a
multidisciplinary team with expertise in medication adherence and health literacy for use
among patients with a variety of chronic diseases and across various levels of patient
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literacy. (Rizzer et al 2007). It is a 13 question tool consisting of two dimensions; first the
assessment of self- efficacy for taking medicines under difficult circumstances, such as
when patients are busy, away from home, or have multiple medications to take. The
second is assessing the self- efficacy for taking medications under uncertain or changing
circumstances, such as when the patient is unsure about how to take the medications or
changes are made to the therapeutic regimen. Patients indicate their level of confidence in
taking medications correctly, under a number of different circumstances (i.e., 1=not
confident, 2=somewhat confident, and 3=very confident). Higher scores indicated higher
levels of self-efficacy for safe medication.

The Brief Medication Questionnaire is a self-report tool for screening adherence and
barriers to adherence. It includes a five item Regimen Screen that asks patients how they
took each medication in the past week, a two item Belief Screen that asks about drug
effects and bothersome features, and a two item Recall Screen about potential difficulties
remembering (Svarstad et al 1999). It has been used in various settings and found to be
sensitive, reliable and valid. (Svarstad et al 1999, Svarstad 2005, Ben et al 2012).

Hill-Bone Compliance Scale assesses patient behaviour for three behavioural domains of
hypertension treatment and comprises 14 questions that are summed up to subscales:
‘reduced sodium intake’ (three items), ‘appointment keeping’ (two items), and ‘medication
taking’ (nine items). Each item could be answered on a 4-point-scale,

resulting in a score ranging from 9 (perfect adherence) to 36 points. Reliability and validity
of the instrument was established by Kim et al (2000).

The Medication Adherence Report Scale 5 (MARS-5) is a scaled questionnaire and has
been used to assess medication adherence in a variety of health populations, including

asthma, COPD, chronic pain, high cholesterol and diabetes (Horne and Weinman 1999). It
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comprises five adherence statements, each scored on a 5 point Likert scale with reverse
scoring (where 1=‘always’, 2='often’, 3='sometimes’, 4="rarely’, and 5='never). A total
medication adherence score is obtained by summing the responses to each of the items.
Scores range from 5 to 25 with a score of >20 = high adherence and <20 suboptimal
adherence. It has been used in various settings and populations and found to be reliable,
valid and easy to use (Horne et al 2001, George et al 2005, Lehane 2007).

As there is no gold standard questionnaire each one was assessed on its ease of
administration and length, internal consistency, reliability, sensitivity (i.e., likelihood of
detecting non adherence if present), and specificity (i.e., likelihood of not detecting non
adherence if not present), as well as the diseases in which it has been validated. Following
an intensive literature review it was decided to incorporate the Medication Adherence
Report Scale 5 (MARS-5) to identify compliance with osteoporosis medication in this study.
Since 1996, the MARS has been used in research studies and has demonstrated good
internal reliability (coefficient alpha of 0.70) and test-retest reliability (0.97) (Horne et al
2001) It has been used in different population for example patients with chronic obstructive
airways disease (George et al 2007), Asthma (Clatworthy et al 2009) and hypertension
(Horne et al 2001, Lehane 2007). Horne et al 2008 states that the MARS attempts to
diminish the social pressure on patients to under-report non-adherence by phrasing
questions in a non-threatening manner. This questionnaire was previously used in an Irish
setting with older adults and hence was deemed suitable for the population involved in this

study Murphy et al 2005). Permission was obtained to use this questionnaire.
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Table 4.4 Psychometric measurements of Medication Adherence Assessment tools

Instrument Reliability Validity Responsiveness Internal consistency
iErabecer c t Valldity: (S tal | (Hernando et al 2002)
. . onvergen aliaity: uarez et a
Medication Adherence | Agreement ¥ 7 Cronbach’s Alpha: 0.61.

Questionnaire

(Suarez et al 2011)
0.821 (Kappa)

20111);
Cramer’s-V 0.516

Sensititvity: 72%
Specififcity: 91%%

(Stacey et al 2011)

Brief Medication

Questionnaire

Test retest reliability:
(Ben et al 2012).
Gamma coefficients of
r=0.83; p>0.001

Correlation between BMQ and MGT
was r=0.28, p>0.001.
(Ben et al 2012

Sensitivity: 0.77
Specificity 58% (Ben et
al 2012)

Cronbach’s Alpha: 0.66.
(Ben et al 2012)

Self-efficiacy for
Appropriate Medication

Use Scale

Test retest reliability:
Spearman’s=0.62,
p>0.001.

(Risser et al 2007)

Criterion related Validity:

(Risser et al 2007)

Strong Correlation with the Morisky
Scale

(Spearman’s ?=0.51, p>0.0001)

Specificity and

Sensitivity not reported

Cronbach’s Alpha: 0.89

(Risser et al 2007)

Hill-Bone Compliant

Scale

Item total correlations all
>.31.(Lambert et al
2006).

Construct Validity:

inter Item correlation 0.28. (Kim et
al 2000).

Predictive validity:

Non compliance predicted higher
diastolic pressures (p=.21,P<0.05)
(Lambert et al 2006)

Sensitivity: 37%
Specificity: 63%.
(Koschack et al 2010)

Cronbach’s Alpha 0.64.
(Stacey et al 2011)
Cronsbach alpha
0.79(Lambert et al 2006)

Medication Adherence

Report 5 Scale

Test retest reliability:
Pearson’s r =0.97
(Horne et al 1999)

Convergent Validity: Correlation
between MAR-D and SIMS-D =
Spearman’s rho 0.26 (p<0.01)
(Mahler et al 2010)

Cronbachs alpha: 0.67-0.90
(Horne and Hankins 2007)
Cronbachs alpha 0.60-0.69
(Mahler et al 2010)
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4.6: Anxiety and Depression Assessment

Depressive symptoms are common in medically ill older people (Alexopoulos 2005) with
prevalence rates identified in various studies of between 15% and 25% (Holmes and House
2000, Pouget et al 2000.) Fenton et al (1994) found that rates of depression at the time of
hip fracture to be estimated at 9% to 47%. Mental health status at the time of surgery has
been reported to be an important determinant of outcome, with mental disorder associated
with poorer functional recovery and higher mortality (Shamash et al 1992, Holmes and
House 2000).] Approximately one in five people who are not depressed at the time of their
fracture become so after 8 weeks (Mossey et al 1990). As depressed patients are more
likely to have difficulties concentrating, are more likely not to exercise or maintain a
balanced diet and tend to resort to alcohol and other substances to reduce anxiety and
alter sleeping patterns (Von Vort 1990), the effectiveness of the rehabilitation programme
can be diminished. Givens et al (2008) state that cognitive and mood disorders were
common in elderly hip fracture patients and are associated with greater risk of poor
outcomes, both independently and in combination. Recognition and treatment of these
conditions may reduce adverse outcomes in this vulnerable population. Hence the inclusion
of mental health status was deemed important in this study.

A literature review on anxiety and depression revealed the many scales and scores there
are to measure these states in the clinical area. These include the Becks Anxiety Inventory
(Beck et al. 1988), Becks Depression Index (Beck 1961) the General Health Questionnaire
(Goldberg 1978), The Geriatric Depression Scale (Yesavage 1983) and the Hospital
Anxiety and Depression Scale (Zigmond and Snaith 1983).

The Becks Anxiety Inventory (BAI), created by Dr. Beck and other colleagues (1988), is a

21 item self-administered instrument which measures symptoms associated with anxiety. It
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was developed as a screening measure that discriminates anxiety from depression with a
focus on subjective, somatic, or panic related symptoms of anxiety. Since its development,
the BAI has been widely used in clinical research in mental health care, mainly as a
measure of general anxiety (Piotrowski 1999) and has been translated into 13 different
languages. Scores range from 0-63 with a score 0-21 indicating very low anxiety levels, 22-
35 indicating moderate anxiety and 36-63 indicating severe anxiety. The measure is reliable
and valid across age, gender, and in numerous cultures (Kabacoff et al 1997).

Beck Depression Index (BDI) (Beck 1961) - a widely used scale that measures the severity
of depression by evaluating 21 symptoms. It is a self-report rating inventory that measures
characteristic attitudes and symptoms of depression (Beck, et al., 1961). It takes 5-10
minutes to administer. The items are scored from 0 to 3 and measure mood, pessimism,
sense of failure, lack of satisfaction, guilty feelings, sense of punishment, self hate, self
accusations, self-punitive  wishes, crying spells, irritability, social withdrawal,
indecisiveness, body image, work inhibition, sleep disturbance, fatigability, loss of appetite,
weight loss, somatic preoccupation, and loss of libido. A short form of the BDI (BDI-SF)
consisting of 13 items was used in a study of terminally ill patients (Chochinov et al. 1997).
General Health Questionnaire (Goldberg 1978) is a self-administered instrument designed
to detect depression, anxiety, social impairment, and hypochondriasis. Several versions of
different length are available. In its original version, it had 60 items (GHQ-60 Goldberg &
Hillier, 1979), which were reduced to 30 (GHQ-30), 28 (GHQ-28;) and 12 items (GHQ-12)
(Goldberg & Williams 1988). The 12-ltem General Health Questionnaire (GHQ-12) is the
most extensively used screening instrument for common mental disorders, in addition to
being a more general measure of psychiatric well-being (Del Pilar et al 2008) The GHQ is

simple to administer, easy to complete and score and widely used in many studies of
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(occupational) well-being (Jones et al 2006) The GHQ can be scored in a variety of ways
which is useful in providing multiple outcome measures (Jackson 2007).

The Geriatric Depression Scale (GDS)(Yesavage 1983) is a simple scale developed to
diagnose depression in older persons. It is a 30 item self report assessment using ‘yes’,
‘no’ answers. One point is assigned to each answer and the cumulative score. A score of 0-
9 is reported as "normal”, 10-19 as "mildly depressed”, and 20-30 as "severely depressed".
It has been The GDS may be used with healthy, medically il and mild to moderately
cognitively impaired older adults. It has been extensively used in community, acute and
long-term care settings and can be used in patients with a MMSE of over 14.

The Hospital Anxiety and Depression Scale (Zigmond and Snaith1983) is a self-
assessment scale with depression and anxiety subscales. The HADS scale, developed by
Zigmond and Snaith(1983) for use with medically ill, hospitalised patients to screen for
depression and anxiety has been validated in the community and primary care settings. It is
a self-reporting questionnaire composed of statements relevant to either generalised
anxiety or depression. It comprises seven statements reflecting anxiety and seven
reflecting depression. Each statement is answered by the respondent on a four point
response category (0-3). A total anxiety and depression score is obtained individually by
summing the responses to each question relevant to the respective state. Possible scores
range from 0 to 21 for anxiety and 0-21 for depression with a score of 0-7 for either
subscale regarded as within normal limits, a score of 8-10 = borderline abnormal while a
score of 11 or higher = abnormal. The HADS has been used in research studies in a variety
of settings and countries, in the elderly and in adolescents. Bjellgood et al (2002) in a
review of 747 identified studies found the HADS demonstrated good internal consistency
with the total HADS Cronbach’s alpha value ranging from 0.68-0.93 (mean0.83) for HADS-
A (anxiety) and from 0.67-0.90 (mean 0.82) for HADS-D (depression). They identified the
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sensitivity and specificity of both HADS-A and HADS-D to be 0.80.They concluded that
HADS performs well in assessing severity and caseness of anxiety disorders and
depression in both the hospital and primary care setting. Bearing in mind the ease and
length of time to administer, sensitivity and specificity it was decided that for the purpose of
this study the HADS was most suitable for measuring depression and anxiety in our post
hip fracture population. Also the HADS has been previously used in various Irish setting
(Collins et al 2009, O’Connor et al 2009) to assess mood variability. Permission to use this

questionnaire was received.
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Table 4.5: Psychometric measurements of Anxiety and Depression Assessment tools

Instrument

Reliability

Validity

Responsiveness

Internal consistency

Becks Anxiety
Inventory

Test-retest reliability
(Becks et al 1993)

1-week interval (ICC
0.75).

Concurrent validity: Becks et al 1993)

the correlation with the Hamilton Anxiety
Rating Scale—Revised was .51.
Discrimatory Validity: (Wetherell and
Arean 1997)

Correlation between BAI and BDI was
0.56 (p<0.0001).

Correlation between the BAI

and the CDS was somewhat higher (r =
.65, p <.0001).

Elderly Medical Patients:
(Wetherell and Arean 1997).

High Internal Consistency
(Cronbach’s alpha = 0.92)

Becks
Depression

Index

Parkinson’s
Disease:(Visser et al,
2006)

Excellent test-retest
reliability (ICC = 0.89)
Test—retest reliability for
individual items ranged
from 0.31 to 0.86

Concurrent Validity: Increased BDI
scores have been associated with higher
ratings on the Depth of Depression
Scale (p <0.01) (Beck et al, 1961).

Predictive validity: Stroke: (Desrosiers
et al, 2002). Adequate correlation with
stroke survivor handicap situation (LIFE-
H) at discharge (r=-0.48; p < 0.001)

Convergent validity: (Snyder et al,
2000).Excellent correlation between the
BDI and the Geriatric Depression Scale
(r=10.78)

Acute Stroke: (House et
al, 1991)

BDI was sensitive to
change in stroke patients

Somatic symptoms
appeared to decline, while
no change was reported for
cognitive affective symptom

Non-Psychiatric subjects

meta-analysis: (Beck &
Steer, 1988)

Excellent internal
consistency (Cronbach's
alpha = 0.81)




General Health

Questionnaire

Chronic Stroke:
(Robinson & Price,
1982)Excellent test re
test reliability (r=0.90,
within two months)

Elderly population:
(Malakouti et al, 2007)

Excellent, Cronbach's
alpha = .90

Chronic Stroke: (O'Rourke, 1988).....

No difference between the GHQ-30 and
the Hospital Anxiety and Depression
(HAD) Scale was found for

Any DSM-IV diagnosis (p = 0.95)
Grouped depression (p = 0.56)

Anxiety (p = 0.25)

Chronic and Acute stroke

patients: (Lincoln et al,
2003)

Ischaemic heart disease:
(Failde et al, 2000)

Excellent Internal
Consistency (Cronbach's
alpha = 0.95)

Geriatric
Depression

Scale

Chronic and Acute
Stroke: (Sivrioglu et al,
2009)Excellent test-
retest reliability (7 days
between
administrations; r =
0.75)

Meta analytic evidence of Criterion
Related Validity: (Wancata et al, 2006).

GDS validity was similar to the Center for
Epidemiological Studies Depression
scale (CES-D), but significantly better
than the "Yale-1-question" scale.
Excellent correlations between
classification criteria “no depression,”
“mild depression,” and “severe
depression” and the GDS (r = 0.82), SDS
(r=0.69), and HAMD (r = 0.83)

Meta-analytic Results:
(Mitchell et al, 2009; n =17

studies reported)

GDS-30 (after meta-
analytic weighting)
sensitivity = 77.4% (95%
Cl=66.3% to 86.8%) and a
specificity=65.4% (95%
Cl=44.2% to 83.8%).

Chronic and Acute Stroke:
(Sivrioglu et al,
2009).Excellent Internal
Consistency (Cronbach’s
alpha = 0.89)

Institutionalized elderly
population (Lesher, 1986, n
= 51 nursing home
residents). Excellent Internal
Consistency (Cronbach’s
alpha = .99)

fi




Hospital
Anxiety and
Depression

Scale

Test Re-test reliability:
(Herrmann, 1996; meta-

analytic
results).Excellent at 0-
2 weeks (n=79; r=
0.84 - 0.85)

Adequate to Excellent
at >2-6 weeks (n =111,
r=0.73-0.76)
Adequate at >6

weeks (n = 901;
r=0.70)

Concurrent Validity:

(Bjelland et al, 2002)

Correlations between the HADS and other
measures of depression and Anxiety:

Scale HADS-A HADS-D
BDI .64* STl
BDI .68* .70*
BDI 61 .73t

BDI = Beck Depression Inventory

GHQ-28 = General Health Questionnaire

Study

Lisspers ¢
al, 1997

Savard et
al, 1998

Tedman €
al, 1997

Meta-analytic Evidence:
(Bjelland et al, 2002)

Scores of 8 on both the
HADS-A and HADS-D
demonstrated an optimal
balance between sensitivity
and specificity

Acute Stroke: (Aben et al,
2002).Excellent internal
consistency (Cronbach’s
alpha = 0.85)

Meta-analytic Evidence:
(Bjelland et al, 2002;
literature review of 747
papers).Adequate to
Excellent (0.68 to 0.93)
Adequate to Excellent (0.67
to 0.90)




4.7: Fear of Falling

Several factors have been associated with less favourable outcomes post hip fracture such
as age, sex, cognition, co-morbidities, mobility and premorbid activities of Daily living
according to Balen et al (2001), Hoffmeyer and Klopfenstein (2000) and Osens et al (2004).
Fear of Falling (FoF) has been identified as a psychosocial factor that is associated with
reduced participation in the rehabilitation process and functional restrictions which can
result in dependency and poorer outcomes in hip fracture patients (Petrella et al 2000,
Resnick et al 2007, Wijlhuizen 2008) and may have greater influence on functional
recovery than depression and pain as stated by Oude Voshaar et al (2006). Visschedijk et
al (2010) in a systematic review carried out on measurement instruments for FoF, identified
two groups in which these instruments could be divided into. Group 1 included instruments
that measured FoF directly by asking a single question such as “are you afraid of falling?”
while group 2 included instruments that measured balance confidence or fall efficacy. The
instruments identified in the literature review to measure the latter were the Activities-
specific Balance Confidence (ABC) scale, the Survey of Activities and Fear of Falling in the
Elderly (SAFE), the Geriatric Fear of Falling Measures (GFFM) and the Falls Efficacy Scale

| (FES-I).

The Activities-specific Balance Confidence (ABC) scale is a 16-item questionnaire that
assesses a person’s confidence in performing various mobility-related tasks which were
generated by 15 clinicians and 12 elderly outpatients. Psychometric testing involved 60
community seniors (aged 65-95) self-classified as either high or low in mobility confidence
according to their perceived need for a walking aid and personal assistance to ambulate

outdoors(Powell and Myers 1995). Items are rated on a rating scale that ranges from O-



100. Score of zero represents no confidence, a score of 100 represents complete
confidence. Significantly lower ABC scores were associated with lower levels of mobility
(Powell and Myers 1995) and falls (Lajoie and Gallagher 2004). It has an 84% sensitivity
and 87% specificity in correctly classifying fallers and non-fallers in a cross-sectional study
of older people living in the community as reported by Lajoie and Gallagher (2004) and can
differentiated older people who reported avoiding activity because of fear of falling from
those who did not (Myers et al 1996). According to the authors, the ABC Scale might be
more appropriate for assessing more active persons (Powell & Myers, 1995), as some of
the activities are more difficult. This scale then would not be the most effective tool to

measure fear of falling among more high-risk, community-dwelling older adults.

The Survey of Activities and Fear of Falling in the Elderly (SAFE) was developed by
Lachman et al (1998) and examines 11 activities of daily living, instrumental activities of
daily living, mobility tasks and social activities. For each activity, there are questions asking
personal information about the activity. Responses are rated with three or four points Likert
scales. Higher scores indicate a greater fear of falling. Based on the assumption that
activity avoidance may be an early sign of fear of falling, the SAFE measures information
about participation in exercise activities and social activities. Jung (2008) states that the
SAFE is too complicated for easy administration to the elderly Also, according to Huang
(2006) it is difficult to compute the SAFE score, because it is made up of a skip pattern.
The SAFE score measures ‘worried about falling’ which may not necessarily be equivalent
to the construct “fear of falling” and, hence, not highly recommended as a measure of fear

of falling according to Greenberg (2012).
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The Geriatric Fear of Falling Measures (GFFM) published in 2006, is based on a previous
qualitative study that developed a model for understanding fear of falling among older
adults living in Taiwan (Huang, 2006). It includes three subscales (psychosomatic
symptoms, risk prevention, modifying behaviour) with 15 points total that are intended to
measure activity restriction. It has good test-retest reliability (r= 0.88) but poor validity
(r=0.29) when compared to the FES. However, the authors of GFFM acknowledge That the
data is limited to Taiwanese elders and suggest reliability and validity should be

investigated further.

The Falls Efficacy Scale was developed by Tinetti et al (1990) to assess the confidence a
person has in performing several activities of daily living without falling. This consisted of a
10 item questionnaire which was validated in a sample of community dwelling elderly
people. It was shown to be reliable and have construct and predictive validity in subsequent
studies (Tinetti et al 1994). Many commentators felt that this scale could be improved upon
by including not only more complex activities but also evaluation of the impact of fear of
falling in social circumstances. ProFane (The Prevention of Falls Network Europe)
developed the Falls Efficacy Scale International (FES-I) in answer to these comments
(Yardley et al 2005). This is a 16 item questionnaire which has demonstrated good internal
reliability (Cronbach’s alpha 0.90) and test —retest reliability is high (interclass correlation
coefficient 0.97). In this study a validated, the FES-1 was used for screening purposes.
This version consists of sixteen questions assessing the respondents concern of falling
while performing certain activities, each scored on a 4 point Likert scale (where 1= not at all
concerned, 2=somewhat concerned, 3= fairly concerned, 4=very concerned). A total falls
efficacy score is obtained by summing the responses to the sixteen questions to give a total
which will range from 16 (no concern about falling) to 84(very concerned about falling).
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The FES-I was deemed most appropriate for this study as it has been shown to be more
sensitive to change than the ABC scale according to Petrella et al (2000) and Visschedijk
(2010). It has been used in particular for frail elderly while the ABC scale has been more
often used for relatively healthy community populations (Jorstad et al 2005). The FES has
the advantage of indicating which daily activities the subject finds particularly worrying to
complete so further training may be given to this area. It has been used in studies involving

older adults in Ireland (Delappe et al 2006) hence its suitability to this population.
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Table 4.6: Psychometric measurements of Fear of Falling Assessment Tools.

Internal
Instrument Reliabiltiy Validity Responsiveness
Consistency
Geriatric: (Huang & Wang, 2008)
Test-retest Reliability. Adequate concurrent validity with the ABC
Geriatric: (Tinetti et al, 1990) Scale (r=-0.55) Adequate TR
et gt ! = sn AT . | Geriatric: (Tinetti et
Adequate test-retest reliability, | concurrent validity with the Geriatric Fear Geriatric Hip Fracture: m
Falls Efficacy | - 71 of Falling Measurement (r = -0.57) (Petrella et al, 2000). e »
. Excellent internal
Scale i T Mean change in score . ,
Chronic Stroke: (Hellstrom & | Skinal Cord Injury: (Wirz et af' 8 over time: 14-72/365, | consistency (Cronbach’s
Lindmark, 1999) Excellent test- | 2010)Excellent concurrent valld.lty with the Moderate effact alpha = 0.91)
retest reliability, ICC = 0.97 Berg Balance Scale and the 16-item FSE-I size (0.78), SRM = 0.75
(r=-081)
(Miller et al 2003).
Test-retest reliability (intraclass
Activity correlation coefficient) was .91
95% confidence int | [CI Talley et al 2008 (Miller et al 2003)
Related ol IalE]., £ (hatey o (Holbein et al 2005). _
.84-.95) Concurrent validity between the ABC Internal consistency,
. , MDCgs scores of 18% to
Balance and SAFE measured using a correlation A0 measured by Cronbach
with individual item test-retest coefficient was —0.65 (P<.001). i a was .95.
Confidence

coefficients ranging from .53 to
.87

7




Geriatric Fear
of Falling

Measures

(Huang 2006)

Test retest reliability: (Huang et al
2006)

Pearson

correlation coefficients 0.88

(p<0:0001).

Inter-rater Relaibility

The Spearman

rank correlations for these
scores were 0.91

(p<0:001), 0.94 (p<0:001), and
0.89 (p<0:001) for the

RP(risk prevention), PS(Psychomatic
symptoms) and MB (Modifying
Behaviour) subscales,
respectively.

(Huang 2006)
Concurrent Validity between GFFM and FES
using Pearson’s r correlation was highly

significant (r = 0:29, p = 0:002).

Huang and Wand
(2009)

GFFM is sensitive to
change at 8 weeks.
Moderate effect size
SRM = 0,54.

Huang (2006).
Internal Consistency:
Cronbach’s Q, for the

GFFM as a whole was 0.86




4.8: Assessing Mobility and Activities of Daily Living

The assessment of functional status is critical when caring for older adults as normal aging,
acute iliness, worsening chronic illness and hospitalisation can contribute to a decline in the
ability to perform tasks necessary to live independently according to Gallo and Plaveza
(2006). Stavley et al (1999) define mobility as a person’s purposeful movement through the
environment from one place to another while Peel et al (2005) describe it as where people
move or travel, taking into account the frequency of movement and degree of
independence during such movement. Decrease in mobility in elderly hip fracture patients
post hip fracture has been identified in the literature (Visser et al 2000, Magaziner et al
2000, Bentler et al 2009). Measuring mobility in the elderly can be carried out in various
ways. One approach is to assess how a person carries out personal activities of daily living.
The term activities of daily living or ADLs, refers to the basic tasks of everyday life, such as
eating, bathing, dressing, toileting, and transferring while instrumental ADLS (IADLs)
include managing money, preparing light meals, shopping and using the telephone as
defined by Chan-Weiner et al (1990). When people are unable to perform these activities,
they need help in order to cope, either from other human beings or mechanical devices or
both. Graf (2008) describes the assessment of ADLs as critical in caring for the older
persons as it can not only establish a baseline of functionality but can provide objective
data to assist with targeting individualized rehabilitation needs or to plan for the provision of
specific services such as meal preparation, home carer etc. Another approach to mobility
assessment is the assessment of risk factors for falling. This includes the study of gait,

postural stability and lower limb strength.
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There are many instruments that try to measure all aspects of mobility and ability to self
care in the literature either independently or accumulatively. Some of these include the
Barthel Index, The Rivermead Mobility Index, The Functional Independent Measure (FIM),
the Nottingham Extended Activities of Daily Living Scale and the Frenchay Activities Index

to name but a few.

The Barthel Index (Bl) was developed in 1965 to measure disability in adults with
neurological and musculoskeletal conditions (Mahoney and Barthel 1965) and later
modified by Granger et al (1979). It has been recommended by the Royal College of
Physicians for routine use in the assessment of older people (RCP 1992). It is an ordinal
scale comprising 10 questions about basic activities of daily living, such as continence and
ability to bathe independently. It has been used in many community and rehabilitation
settings as a measure of disability and is often used for frail elderly patients (Yohannes et
al1997). Reliability and validity are well established (Collins et al 1988, Fricke et al 1997).
Shah et al (1989) reported an alpha internal consistency coefficient of 0.87 to 0.92. This
was reiterated by Hsueh et (2001) who found the Bl to have excellent internal reliability with
Cronbach’s alpha ranging from 0.89-0.92, and an inter-rater reliability (correlation
coefficient of 0.94) indicating very high agreement. The 10 subtest items include (1) ) bowel
and, (2) bladder continence (3) personal grooming, (4) getting on/off the toilet, (5) feeding,
(6) walking or propelling a wheelchair, (7) moving from wheelchair to bed and return, (8)
dressing and undressing, (9) stair climbing, (10) bathing.

Each subtest item on the original Barthel Index is rated 0, 5 or 10 (or 15 for two of the test
items). Maximum total score is 100. The amended or 22 point Barthel has the same

subsets with ratings between 0-3 for each with a maximum of 22.
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The Rivermead Mobility Index (RMI) consists of 15 questions about mobility ranging from
the ability to turn over in bed to the ability to run. It was developed for patients who had
suffered a head injury or stroke at the Rivermead Rehabilitation Centre in Oxford England
(Collen et al 1991) and is a measure of disability related to bodily mobility. Collen et al
(1991) reported an inter-observer reliability to be never more than a difference of 2 points in
the total score. This was reiterated by Green et al (2001) who highlighted the test retest
reliability of the RMI to be similar with a reliability coefficient of 2.2 with 90% of patients
scores differing by 2 points or less.

The Functional Independence Measure (FIM) is a global measure of disability and medical
rehabilitation functional outcome. This scale focuses on the burden of care — that is, the
level of disability indicating the burden of caring for them. It includes 18 items, 13 physical
domains based on the Barthel Index and 5 cognitive items. Each item is scored from 1 to 7
based on level of independence, where 1 represents total dependence and 7 indicates
complete independence. A simple summed score of 18 — 126 is obtained where 18
represents complete dependence/total assistance and 126 represents complete
independence. The FIM has been well studied for its validity and reliability. It is widely used
and has one scoring system increasing the opportunity for comparison. However it is
important to remember, when interpreting FIM scores, that it is an ordinal not continuous
level scale according to Linacre et al. (1994).

The Nottingham Extended ADL Index (NEADL) was developed and evaluated as a
questionnaire for postal use by Nouri and Lincoln, in1987. It assesses the ability to carry
out functional tasks, such as using public transport, housework, social life and hobbies. It
consists of 22 questions divided into four subsections: mobility, kitchen tasks, domestic
activities and leisure. Respondents are asked whether they do the activity rather than if
they can do it, in order to assess level of activity rather than capability. It has been shown

81



to be valid and reliable in numerous settings (Green et al 2001, Hardwood et al 2002,
Nicholl et al 2002). Hardwood et al (2002) demonstrated good internal reliability
(Cronbach’s alpha) of 0.90 with a test retest reliability of 0.96. Gompertz et al., (1994) found
that the NEADL to be sensitive to change while. Jacob-Lloyd et al., (2005) suggest that the
Nottingham Extended ADL Scale was more sensitive to change that the Barthel Index in

their study of 55 patients from discharge to first follow-up appointment.

The Frenchay Activities Index (FAI) was designed for interview administration, and is a
measure of social activities and lifestyle following stroke. Piercy et al (2000) found inter-
rater reliability to be moderate to high. Wade et al (1985) found a high correlation between
the FAI and the Barthel Index. Available evidence suggests the instrument has good

validity, and is amongst the easier measures for stroke patients to complete.

In this study subject's mobility and activities of daily living were assessed using the
amended Barthel Score and the Nottingham Extended Activities of Daily Living Index.
These instruments were decided upon based on their ease of use, time to complete, their
validity and reliability and their use in similar populations internationally and in Ireland

(Hartigan 2007a, Hartigan 2007b, Crawford 2009).
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Table 4.7: Psychometric measurements of Mobility and Activities of Daily Living Assessment Tools.

Instrument Reliability Validity Sensitivity Internal Consistency
Acute Stroke: (Hsueh et al,
2002)
Inter-rater: (Hsueh et al, 2001)
i Excellent correlation between
Adequate to Excellent item level the FIM mot A B
e motor an item :
agreement among raters (kappa value T g WEHEH el AL0e) et sial 2008
at both admission an '
Barthel ind range, 0.53-0.94) ] i e Excellent internal
artnel Inaex discharge (r> 0.92) (Standardised Response A
Excellent total score agreement (ICC = Mean) s S RO
0.94) Excellent agreement between Bl=12 R
the FIM motor and 10 item BI
Test-retest:(Green et al 2001) i (Salbach et al, 2001)
. i i at both admission and
Mean difference 0.4, relativilty coefficient |
2.0 (Bland and Altman test) discharge (ICC > 0.83)
(Hsueh et al, 2003)
Hsueh et al,( 2003) Excellent concurrent validity
Excellent inter-rater reliability: (ICC = with: Modified Rivermead (Hsueh et al, 2003) Franchignoni et al,( 2003)
Mobility Index and STREAM
Ri 0.92, total score) (Standardised Response
ivermead Excellent internal
Mobility Index (Ts:sgsit e e b s
al,

(Chen et al, 2007; Green, Foster &
Young, 2001)

Excellent test-retest reliability (ICC =
0.96)

Excellent predictive validity
with: Barthel Index (rho = 0.77,
24 days post stroke)

RMI 14-180 days post

stroke 1.9

alpha = 0.92)
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(Post & de Witte, 2003; n = 45 stroke
survivors; 3 to 9 days between
assessments)

Excellent inter-rater reliability (ICC=

(Schuling et al, 1993; Cup et
al, 2003

Excellent concurrent validity
with the Barthel (r=0.79)

(Schepers et al, 2006;
Wade et al, 1985):

FAI (coupled with Stroke

(Schuling et al, 1993;

Excellent internal
consistency (Cronbach's

Frenchay 0.90; FAI total) Adequate concurrent validity Adapted Sickness Impact alpha = 0.83- '
e Adequate-Excellent inter-rater reliability | with the Eurogol (r = 0.65) Profile) detected the most controls/normal) (Cronbach's
Apeties (Kappa range = 0.41 - 0.90; at item level) AT il siolisnas AR i o e
: Excellent concurrent validity moderate effect sizes (d =
Index with the Rankin (r = -0.80) 59) for chronic stroke Adequate internal
General Population (Turnbull et al, Adequate concurrent validity | Patients between 6 and 12 consisiency (Cronbacn's
2000):Excellent test-retest reliability (r= | with the Stoke Adapted months post stroke). alpha = 0‘?8' pre-stroke-
0.96) Sickness Impact Profile-30 (r = retrospective reports)
-0.43) FAl was also noted to changg
Lower Limb Amputation (Miller et al, from pre-stroke, 6 months an
2004; Excellent test-retest reliability
(ICC =0.79)
Test-retest reliability (Pollock 1996). General Rehab: (Dodds et al,
= “cné);?fi}m:ﬂ'ﬁcfnég ’3%).80) (hodnnisuAl 20R) (Hsueh et al, 2002, pg 189) | 1993)
Functional Concurrent validity evidence: | Motor subscale :
Independence | Meta analytic findings: (Ottenbacher et Excellent correlation between _ Excelllent |n.ternal :
al, 1996; n = 11 studies published the EIM and the 10-item Standardised response consistency: Cronbach's
b between 1993 and 1995; Zg;;'%’;;fi;’;;fﬂhg;'”dex mean = 1.3 alpha = 0.93 admission: 0.95

Excellent overall consistency (median
reliability = .95) between raters across
patients with different diagnosis and
levels of impairment

Discharge r = 94

Change scores relation
0.75 (Moderate)*

discharge.




Nottingham
Extended
Activities of

Daily Living

Test retest Reliability: (Harwood and
Ebrahim 2002) Reliability coefficient
0.79-0.96

Construct Validity: ( Harwood
and Ebrahim 2002) Correlated
strongly with the Handicap
scale, SF-36 physical and
social function scales.
Spearmans rho 0.72

Responsiveness (Harwood
and Ebrahim 2002). Total
mean change at 6 months
1.0(original scoring -
5.3(likert type scoring)

Cronbach’s Alpha; 0.90
(Harwood and Ebrahim
2002)
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4.9: Cognitive Status

Cognitive impairment is common in hospitalise elderly patients with a prevalence rate of
between 10 and 50% depending on condition and population studied (Levkoff 1994,
Lipowski et al 1994). This rate is higher in hip fracture patients with a prevalence rate of
35%-61% as stated by Murray et al (1993). Dementia and cognitive impairment are known
to be risk factors for hip fractures and are associated with increased postoperative
morbidity and mortality (Gruber-Baldini et al 2003, Seitz et al 2011). Seitz et al (2011)
identified the estimated prevalence of dementia among older adults with hip fractures to be
19.2% with the prevalence of cognitive impairment to be 41.8%. Gruber-Baldini et al (2003)
concurred with this and found that post hip fracture cognitive problems persisted 12 months
following surgery and that this persistence predicted later functional and social impairment.
While there are many tools identified in the literature to assess cognitive status the most
commonly used measurements would appear to be the Mini Mental State Examination
(MMSE) as developed by (Folstein et al, 1975), Clock Drawing Test (CDT) as developed by
Freedman (1994), Mini Cog (Borson et al 200