Determinants of Nonrecovery following Hip Fracture in Older Adults:
A Chronic Disease Trgectory Analysis
Chapter |
Introduction

According to the American Academy of Orthopedic Surgeons (AAQS), the
incidence of hip fracture in the United States is estimated to occur at arate of over
280,000 per year (AAQOS, 1996). Personswho are over 65 years of age sustain the
majority of these fractures. As the number of older persons rises into the 21% century, the

incidence of hip fracturesis expected to rise to arate of 350,000 per year.

Considering that each hip fracture carries a health care bill of approximately $35,000 per
event, the total annual financial costs for these acute injuries will approach $ 9.8 billion
in this country alone. By 2040, the number of hip fractures will rise to an estimated
512,000 cases annually at a cost of $16 billion if present cost factors continue at current
rates (Cummings, Rubin, & Black, 1988).

For the substantial number of older persons who fracture their hip each year, the
chances for full functional recovery remains relatively low. Hip fracture in older persons
may be the sentinel event of life that leads to functional decline, disability, or death.
Common health outcomes for older persons who fracture a hip include mortality or
functional decline. In areview of the hip fracture literature, Craik (1994) found that
mortality after hip fracture ranged from 2% to 63%, while Marotolli and his colleagues
(1994) reported arange of 13% to 44% mortality after 6 months following hip fracture.
Although Craik (1994) reported that 30% to 83% of older persons with hip fracture
recovered independent ambulation, other researchers (Magaziner, Simonsick, Kashner,
Hebel, & Kenzora, 1990) indicated that between 26% and 76% of individuals with a
fractured hip do not recover their prefracture ambulation ability.

The continued high rates of mortality and morbidity after hip fracture in older
persons suggests that further research that identifies and explains determinants of positive
and negative outcomes is essential for reducing death and disability following such an
event. Expanded knowledge regarding determinants of recovery is needed to guide the
care procedures for persons who suffer a hip fracture such that functional outcomes can

be optimized. Additionally, information about hip fracture recovery is necessary for



establishing national policies that promote a high quality of medical care with adequate
financial reimbursement that leads to successful hip fracture outcomes for the majority of
older persons who fracture a hip. The purpose of this research was to examine the
differences between those older persons who fully recover physically from a hip fracture
and those who do not. The specific goal of the research findings was to identify factors
that differentiate older persons who regain their previous level of function from those
who remain dependent within the functional activity domain.

Theoretical Framework

The amount of research on hip fracture outcomes is quite extensive. However,
the mgjority of these studies are not grounded in any particular theoretical framework.
Rather, predictors of recovery or nonrecovery have been statistically determined merely
by comparing various medically related factors (e.g., fracture site, type of surgical repair,
or type of anesthesia) to health outcomes (e.g., ambulation ability, residential location).
To advance the previous atheoretical research on hip fracture outcomes, | utilized a
chronic illness trgjectory model (Corbin & Strauss, 1991a) as a theoretical basis for
selecting elements of the hip fracture recovery process for investigation. The chronic
illness trajectory model provides atheoretical framework backed by four decades of
gualitative research on chronic conditions. Utilization of this theoretical model alowed a
more systematic exploration of factors that influence functional outcomes after hip
fracture, a comprehensive treatment of the entire hip fracture recovery course, and the
opportunity for new and previously unknown factors that affect recovery to emerge. Asa
result, the findings of this study offer an enhanced understanding of the hip fracture
recovery process and contribute to the improvement in the quality of life of substantial
numbers of older persons.

Hip fracture is most often described in medical texts and journal articles as an
acute illness or condition. The general linear pathway for recovery from an acute illness
includes alimited pre-event symptom period, a brief acute crisis, an immediate medical
intervention phase, rapid resolution of symptoms, and full recovery (Barbour, 1995).
Lubkin (1986) described an acute ilIness as having a dynamic onset that ends shortly with
complete recovery and resumption of prior activities or with death. This unidimensional

path model appears to match appropriately to older persons with hip fracture who are



healthy, physically active, live independently in the community, and recover mobility
quickly and without complications. However, exclusive congruency with this model is
often not the case for the majority of older persons who are more medically frail or
marginally independent prior to their hip fractures. These older individuals traverse a
recovery course that is longer, more variable, and less satisfactory in outcomes.

Certain elements of the hip fracture recovery course appear more chronic than
acute in nature. For example, significant predictors of the degree of recovery from hip
fracture include prefracture variables such as age, functional ability, mental status, and
psychiatric conditions such as dementia and depression (Craik, 1994). The strength of
these prefracture variables in predicting subsequent functional outcomes indicates the
pre-event period has much more importance than the acute model would suggest. The
recovery course after hip fracture tends to be protracted. Thus, hip fracture recovery does
not fully demonstrate the rapid resolution of symptoms of an acute illness course. Katz
and his colleagues (1967) showed that most recoveries occurred within one year after
fracture, but improvement was possible even into the second year. In addition, the
recovery course after hip fracture is not strictly linear; variability in recovery pathways
are common. Many older persons with hip fracture move in and out of various health care
settings due to unstable medical conditions and changing needs for assistance and
therapeutic intervention. Full functional recovery is not the normative outcome following
ahip fracture. To effectively study recovery after hip fracture, it was imperative to
include elements of chronicity into this study’s theoretical framework.

Corbin and Strauss (1991a) devel oped a chronic disease trgectory framework
following over 30 years of interdisciplinary research on avariety of chronic illnesses.
Originally conceptualized as a general chronic illness theory, the framework was
subsequently converted into a more practical model that could be used to study nursing
practice. They designed the model to be sufficiently general so that other disciplines
could use the theoretical framework to study a variety of chronic conditions.

Grounded research conducted by Strauss and his colleagues since the 1960s
contributed to the development of the chronic disease trgjectory framework (Robinson et
al., 1993). Some of the many individuals with chronic disorders who were studied

included persons dying from terminal cancer, suffering from long-standing pain, or living



at home with conditions such as diabetes mellitus, arthritis, or heart disease. Studying the
care of dying cancer patients demonstrated that the course of dying takes time and can be
managed and shaped (Corbin & Strauss, 19914). Research on managing chronic illness
in the home setting revealed different phases (crisis, acute, comeback, stable, unstable,
downward, and dying) for the course of a chronic disease and differencesin care
management during these distinct phases (Corbin & Strauss, 1988). Two major concepts
from the chronic disease trgjectory framework are applicable to this study. Thefirstis
the concept of “trgjectory.” Traectory is used to describe the illness course and builds
upon the idea that chronic conditions have a course that varies and changes over time
(Corbin & Strauss, 1991a). The use of the term trajectory also indicates the potential for
the course of a chronic condition or illness to be shaped or managed. The second
relevant concept is “trgjectory phasing” (Corbin & Strauss, 1991b). Traectory phasing
refers to the many different changes in status that make up the course of an illness.
Corbin and Strauss (1991b) identified nine phases. pretrgectory, trgectory onset, crisis,
acute, comeback, stable, unstable, downward, and dying (Table 1). These phases alow
for variable paths through the illness course.

The strength of this trgjectory model is the identification of differential phasesin
the course of a chronic disease, allowance for avariety of pathways in the disease
trgjectory, and inclusion of a prelude period before the onset of a condition. The chronic
disease trgjectory framework phases fit well with the distinct periods that predominate in
the hip fracture recovery trajectory. The model is able to simultaneously capture the
acute medical paradigm and the elements of chronicity that may be relevant to recovery
in cases of hip fracture. In order to study hip fracture recovery more effectively, | adapted
this framework for the current research project.



Table 1

Definitions of Phases in the Chronic Disease Trajectory Framework

Phase Definition

1. Pretrgectory Before the illness course begins, the prevention phase, no

signs or symptoms present

2. Tragectory onset Signs and symptoms are present, includes diagnostic period

3. Crisis Life-threatening situation requiring emergency/critical care

4. Acute Active illness or complications that require hospitalization
for management

5. Comeback Signs and symptoms reduced or eliminated, rehabilitation,
or recovery

6. Stable I1Iness course/symptoms controlled by regime

7. Unstable I11ness course/symptoms not controlled by regime but not

requiring hospitalizations
8. Downward Progressive deterioration in physical/mental status
characterized by increasing disability or symptoms

©

Dying Immediate weeks, days, or hours preceding death

Based upon the chronic illness trgjectory framework, | developed a phase model
for the hip fracture trgjectory to provide atheoretical guide for this study. Thiship
fracture phase model uses all of the phases in the chronic disease trgjectory model
matched to distinct periods in the hip fracture course. The pretrgjectory and trgectory
onset phases of the chronic illness trajectory model were combined to form asingle
prefracture phase representing the months before the fracture event. The unstable phase
and downward phases of the chronic disease tragjectory framework were combined into
one phase of decline in the hip fracture phase model. Overall, the hip fracture phase
model retains the mix of relevant acute and chronic components in the recovery course.
The hip fracture trgjectory phase model designed for this study is presented in Figure 1
below.



Prefracture => Fracture => Acute <==> Rehabilitation <==> Recovery

Phase Phase Phase Phase
Decline
v
Death

Figure 1. Hip Fracture Trajectory Phase Model

The moddl starts with a prefracture phase that precedes the actual fracture event.
After the hip fracture event and entrance into the acute phase, progression through the
model may include the rehabilitation phase, the decline phase, and the outcome or
recovery phase. Death can occur in any of the phases of this model once the fracture
event has occurred and can be defined as a subtype of outcome. This phase model does
not necessarily represent alinear path; rather it allows individuals to move forward and
backward between the acute, rehabilitation, decline, and outcome phases as indicated by
the bi-directional arrows in the model (See Table 2 for definitions of the phases of the hip
fracture trgjectory model).

Table 2

Definitions of the Hip Fracture Trgectory Model Phases

Phase Definition

1. Prefracture Weeks and months leading up to the fracture event

2. Event Perifall period

3. Acute Hospitalization with acute care, surgery, and initial rehabilitation

4. Rehabilitation Active and intensive rehabilitation period

5. Recovery L ong-term outcomes stabilize, no active rehabilitation

6. Decline Short or long-term period of further medical complications, new
diagnoses, readmission to acute care, and more disability

7. Death Most negative and final functional outcome without opportunity

to move into another phase




In this study, | examined specific predictor factors within each of these phases. |
identified these variables through a thorough examination of the prior hip fracture
research, the literature on chronic disease, and my clinical expertise. For the prefracture
phase, factors | examined included personal characteristics, socia status, psychological
status, and physical status. | explored the circumstances and response activities
surrounding the hip fracture event. Examination of the acute phase of the hip fracture
trajectory incorporated the hospitalization period and include medical and surgical
interventions, responses to care, timing of progress and discharge destination, and
functional status. The rehabilitation phase was examined for changes in medical status,
location, activities of rehabilitative therapies, timing of progress, and discharge functional
status. In the final phase, | examined the outcomes of long-term functional status, level
of pain, and residential location. These broad concepts are operationalized by use of
specific variables that are clearly identified and defined in the methods section of this
document.

Propositions/Hypotheses

A review of the hip fracture recovery literature demonstrates that the research on
this topic regularly identifies personal characteristics that influence recovery, but
identifies few external factors that consistently improve outcomes. Additionally, much of
the prior research has focused on the hospitalization phase or acute care for older hip
fracture patients. Thus, little is known about the influence of rehabilitative care following
discharge from the hospital. From the chronic disease trgjectory literature, the
rehabilitation phase is the last portion of the hip fracture trajectory in which thereis
substantial support from health professionals in directing care and managing the course
towards a positive outcome.

Further limitations in the literature have been presented in the findings of a
special committee on hip fracture for the Institute of Medicine (Heithoff & Lohr, 1990).
The committee’' s report, Hip Fracture: Setting Priorities for Effectiveness Research,
focused on five methodological issues for future hip fracture research: (@) consistency in
health and functional status assessment, (b) definitions of outcomes and comparability of
outcome measures, (€) the need for longitudinal data, (d) risk stratification and
classification by comorbidity, and (€) patterns of care. The report also identified three



clinical or patient management topics: prevention of hip fracture, treatment options, and
rehabilitation. The committee strongly recommended that future research investigate
differences in the timing, types, and intensity of rehabilitation efforts, longitudinal
follow-up across settings of care, and differences in sites of care (Heithoff & Lohr, 1990).

The primary focus of this study centers on the rehabilitation phase of the hip
fracture recovery trgjectory. The main proposition of this study was that older persons
who do not recover fully following hip fracture differ from persons who do fully recover
on factors related to the rehabilitation process following acute hospitalization for hip
fracture. Genera hypotheses for this study related to four factors to be examined in the
rehabilitation phase of the trgjectory to recovery: type of therapy, frequency of therapy,
the number of organizations rendering rehabilitative services, and the primary setting
involved in the provision of rehabilitation services at four weeks post-hospitalization.
The specific hypotheses of this study were these:

1. Older persons who do not recover fully from hip fracture differ from
persons who do recover in the type of therapies received during the
rehabilitation phase. Individuals who do not recover have received only
physical therapy services, whereas persons who recovered have received
physical and occupational therapy.

2. Older persons who do not recover fully from hip fracture differ from
persons who do recover fully on the frequency of therapy provided during
the rehabilitation phase. Individuals who do not recover have received
less frequent therapy visits than individuals who recover.

3. Older persons who do not recover fully from hip fracture differ from
persons who do recover fully in the number of agencies or facilities
involved in the provision of therapy services during the rehabilitation
phase. Individuals who do not recover have received therapy services
from only one agency or facility; individuals who recover will have
received therapy from multiple agencies.

4. Older persons who recover fully from hip fracture differ from persons who
do recover fully in the setting from which they receive rehabilitation

services at four weeks post-hospitalization. Those individuals who do not



recover will receive therapy in an ingtitutional setting four weeks after hip
fracture; individuals who recover will receive therapy at home at four
weeks.



Chapter 11
Literature Review

Hip fracture in old age can have disastrous consequences. These consequences
are best reflected by the following quotes from narrative interviews with older persons
who had fractured a hip (Borkan, Quirk, & Sullivan, 1991, p. 951-952): “I don’t think I'll
ever walk normally again”; “I think that on account of my age, it will take along time to
recover”; “I might have to go to a nursing home because I'll be good for nothing”; “I’'m
getting so I'm afraid to walk”; “ The hip fracture was severe. It was a shock to my body.”

Survival and full recovery from a hip fracture are elusive outcomes for many
older persons. Mortality and morbidity data for hip fractures injuries remain high despite
improved surgical management and more comprehensive rehabilitation services.
Marottoli and associates (1994) suggested that the mortality rates for community
dwelling older adults who fracture a hip range from 13% to 44% in the first six months
and are considerably higher than a comparison group of older persons without a hip
fracture. Craik (1994), in her review of hip fracture studies, stated that mortality
reported to be associated with hip fracture ranges from 2% to 63% depending on factors
such as time of measurement, study location, and sample characteristics. Mortality rates
following hip fracture remain above those of the general population for the six months to
one year after the fracture event (Beals, 1972; Magaziner, Simonsick, Kashner, Hebel, &
Kenzora, 1989). Although mortality rates have slowly dropped over the past two to three
decades, overall death rates are estimated to remain at the relatively high level of 12% to
25 % over the norm (Craik, 1994; Heithoft & Lohr, 1990).

With better medical management, success rates for surgical repair of hip injuries
have improved. Attention has shifted from issues of mortality after hip fracture to other
outcomes, such as functional recovery (Ahmad, Eckhoff, & Kramer, 1994). Physical
impairment is common in large numbers of older persons who break a hip and are unable
to return to previous levels of ambulation, self-care, and socia function. Craik (1994)
reported that the percentage of persons reaching independent ambulation within the first
year after fracture repair ranged between 30% and 83%. The wide range in percentages
resulted from differences in length of time for follow-up, definitions of the recovery

outcome, and sample characteristics. In addition, hip fracture leads to a decreased ability
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to perform activities of daily living (ADL) (Cobey et al., 1976; Katz et a., 1967).
Individuals may not be able to perform basic tasks such as bathing, dressing, and toileting
without assistance. Thus, physical disability and dependence in ADL are common
functional outcomes after a hip fracture.

In this chapter, | summarize the existing knowledge regarding prediction of hip
fracture outcomes, discuss conceptual and methodological difficulties inherent in past
and current research, and describe the literature on chronic disease. First, | will discuss
the relationship of demographic variables to outcomes. Second, | will describe physical
or biomedical factors that dominate the hip fracture research literature. Third, | consider
research on psychological and social variables. Then, | analyze the research dilemmasin
hip fracture outcome studies. | conclude by discussing chronic illness and the chronic
disease trajectory framework.

Hip Fracture Outcomes

The majority of researchers who study hip fracture outcomes have compared
demographic, physical, or biomedical factors to several different outcome measures.
These outcome measures usualy fall into one of three categories: survival, functional
recovery, or living arrangements following a hip fracture. Survival outcomes consider
mortality after hip fracture. Functional recovery measures usually reflect the ability to
ambulate or perform ADL. Outcomes based on living arrangements refer to residential
location following a hip fracture (i.e., home, assisted living, or skilled nursing facility).
In order to critically evaluate the major portion of the hip fracture outcome research, |
incorporate and review all three types of outcome measures.

Demographic variables

The demographic variables of age and gender are frequently examined in hip
fracture studies. Researchers consistently demonstrate a link between increasing age and
higher mortality, poorer recovery, and increased risk of institutionalization. Beals' study
(1972) of 607 older persons with fractured hips resulted in a 50% mortality rate for the
sample at the end of one year post-fracture. He concluded that the most important factor
influencing survival was age of the person. Similarly, persons who were older
demonstrated higher short- and long-term mortality in alarge study of 27,434 Medicare
enrollees with hip fracture (Lu-Y ao, Baron, Barrett, & Fisher, 1994). Kiel and colleagues
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studied over two thousand older persons admitted to nursing homes post-hip fracture and
found a correlation between being older and reduced probability of returning home at one
month (Kiel, Eichorn, Intrator, Silliman, & Mor, 1994). In a1997 study of 612 elderly
victims of hip fracture, a patient age of greater than 85 was predictive of mortality based
on aone-year follow-up (Aharonoff, Koval, Skovan, & Zuckerman, 1997).

Although females have a higher incidence of hip fracture than males, men who
fracture a hip often show higher mortality rates than women (Beals, 1972; Lu-Yao et al.,
1994). Beals (1972) studied older persons with hip fracture for aten-year period. The
ratio of femalesto malesin his sample was 2.5:1. Femalesin his study showed a much
lower hospital mortality rate than males. Being male was associated with higher short-
and long-term mortality in alarge study of hip fracture patients by Lu-Y ao and her
associates (1994). Unlike mortality figures, data on functional recovery of males and
females have not shown significant differences based on gender.

The incidence of hip fracture among Blacks is lower than Whites (Farmer, White,
Brody, & Bailey, 1984). Studies examining racial differencesin hip fracture outcomes
arerare and limited by small sample sizes (Jacobson et al., 1992). A few studies have
demonstrated higher mortality rates for older Black Americans who break a hip when
compared to a matched group of older White Americans. Plausible explanations for this
difference include greater degree of preinjury illness and disability, lower socioeconomic
status, limited access to health care for Blacks, and variability in patterns of medical care
(Jacobson et al., 1992; Lu-Yao et al., 1994).

Physical and Biomedical Variables

Consistently, prefracture mobility status is a determining factor in the degree of

functional recovery after hip injury and repair. Katz and his associates (1967) conducted
a prospective analysis for over 9 years on 147 patients with hip fracture in Cleveland.
Their study found that prefracture status for ambulation (measured on a 5-point graded
scale) and ADL ability (measured on a 7-point graded scale) were significant predictors
of positive functional outcome in hip fracture recovery. In a 1996 study of 162
hospitalized persons over 60 years of age, the ability to ambulate independently
(measured as independent or dependent) prior to a hip fracture improved the odds of

regaining independence (measured as independent or dependent) in bed mobility,
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transfers, and ambulation in the acute phase of recovery after hip fracture repair
(Guccione, Fagerson, & Anderson, 1996). Koval and associates (1995) found prefracture
ambulation ability (measured on a 7-category graded scale) to be predictive of
ambulatory recovery status at one year following the fracture event. In astudy of 219
community dwelling older patients with hip fracture, a positive association was found
between the level of prefracture ambulation (measured dichotomously as independent or
needing assistance) and ambulation ability at one year after fracture (Mossey, Mutran,
Knott, & Craig, 1989). Thus, prefracture mobility is a strong predictor of functional
outcome after hip fracture.

Multiple studies (Katz et al., 1967; Kiel et a., 1994; Magaziner et al., 1989;
Marottoli et al., 1994) have shown a significant correlation between the existence of one
or more medical conditions at the time of a hip fracture with poor recovery. In the study
by Katz and associates (1967), the presence of complicating diseases such as heart
disease, diabetes mellitus, renal failure, obesity, rheumatoid arthritis, Parkinson’s
Disease, and cancer were adverse prognostic indicators for recovery. Likewise, Kiel and
his associates (1994) found significant associations between the presence of neurological
disease and increased mortality following hip fracture. A high number of comorbid
conditions (> 2 conditions) was related to decreased survival in a study of over 2,000
New England older persons with hip fracture (Marottoli et al., 1994). In a study of 814
community dwelling older personsin Baltimore, Magaziner and his colleagues (1989)
found that coexisting illness (e.g., presence of one or more other serious medical
conditions) at the time of hospital admission was associated with increased mortality.
Researchers who did not find significant comorbidity indicated that study samples
specificaly included “healthy” or “hardy” individuals; thus, findings would not be
expected to show significance for pre-existing conditions (Guccione et al., 1996).

Any invasive surgical procedure carries a concomitant risk of complications.
Findings from a number of recent studies showed that the number of complications after
fracture repair is associated with decreased survival and poorer recovery. Based on a
bivariate analysis of a subsample of 120 older persons with hip fracture, a significant
prediction of death was due to a high number of complications (> 2 complications) such

as fever, hematoma, pneumonia, pressure sore, urinary infection, or wound infection
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(Marotolli et al., 1994). Aharonaff and colleagues (1997) concluded from their study of
612 elderly patients who sustained a non-pathological hip fracture that reduction of
postoperative complications decreased mortality in the first year postfracture. Guccione
and his associates (1996) at Massachusetts General Hospital examined hip fracture care
for older persons during the acute hospital phase after a hip fracture. Their findings
showed that the occurrence of postoperative complications (> 1 of eight specific post-
surgery complications) reduced the chances of discharge directly home.

Many researchers (Barnes & Dunovan, 1987; Bohannon, Kloter, & Cooper, 1990;
Guccione et al., 1996) investigated the effects of hospital rehabilitation on outcomes for
hip fractures. Barnes and Dunovan’'s (1987) study of 65 elderly patients with hip
fracture determined that fewer than 40 visits to physical therapy were associated with
independent ambulation at one year post-fracture. Individuals who required more
physical therapy were less likely to become independent ambulators (Barnes & Dunovan,
1987). In astudy of 182 community dwelling older persons with hip fracture, persons
who received physical therapy on average more than once per day in the hospital were
more likely to be discharged home from the acute care setting than those who did not
(Guccione et d., 1996). In aretrospective patient chart analysis of 94 patients from a
Connecticut hospital (M age = 75.5, SD = 13.1), scores on the Functional Independence
Measure (FIM) at the time of evaluation and discharge from physical therapy were
correlated with the number of physical therapy visits and the discharge location
(Bohannon et al., 1990). The FIM measures physical performance of 4 activities (bed
mobility, transfers, level surface ambulation, and steps) using a 7-point scale with 1
indicating total assistance required to 7 indicating complete independence. The number of
physical therapy visits was positively correlated with an increase in scores for bed
mobility, transfers, and locomotion. Higher admission and discharge FIM scores were
predictive of discharge home rather than to a nursing home. Thus, provision of therapy
during the acute phase of recovery after hip surgery positively influences functional
recovery and return to the home setting.

An investigation at Massachusetts General Hospital of 75 patients (M age = 78)
with hip fracture tested whether an intensive rehabilitation program would improve

survival and functional outcomes in older individuals with hip fracture (Jette, Harris,
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Cleary, & Campion, 1987). No significant differences were found in mortality, discharge
status from acute care, or functional status at one year between sample participants
assigned to the standard care group and the intensive rehabilitation group. However, in a
larger study of 431 older patients, Zuckerman and his colleagues (1990) illustrated
improved recovery indices for persons with hip fracture involved in a comprehensive
interdisciplinary treatment and care program compared to patients receiving the standard
care protocol at the hospital. As suggested by Craik (1994), the contradictory results of
these two studies can be explained by differences in sample size (40 versus 431), control
group size (35 versus 60), interdisciplinary team membership (inclusion of several
nontraditional team members such as a psychiatrist in the second study), and frequency of
therapy visits (therapy frequency was not described in the first study).

Because the incidence of the two major types of hip fractures changes with
advancing age, many researchers have examined differences in outcomes for differing
types of hip fractures. The two categories frequently studied are intertrochanteric
(between the greater and lesser trochanters) and femoral (cervical) neck fractures. Ina
1977 study of 103 patients over 50 years of age who were hospitalized with a hip fracture
(Ceder, Thorngren, & Wallden, 1980), patients with a cervical fracture initially returned
home earlier than patients with atrochanteric fracture. However, by the end of twelve
months, the proportion returning home had equalized. Beringer, McSherry, and Taggart
(1984) compared 87 patients with cervical hip fractures to 63 patients with
intertrochanteric fractures and demonstrated that patients with trochanteric fractures
required longer hospital stays and returned to their previous environment less frequently.
Beals (1972) found that patients with afemoral neck fracture had alower initial mortality
rate than patients with intertrochanteric hip fracture, but at the end of one year, equal
percentages were still alive. A secondary analysis from a prospective study of 923
elderly patients with hip fracture revealed that patients with femoral neck fracture were
more functional than intertrochanteric fracture patients at 2 months postfracture.
However, at 1 year post fracture, both groups had recovered equally well in al daily
activities ( Fox, Magaziner, Hebel, Kenzora, & Kashner, 1999). Overall, these findings
suggest that there are differential patterns of recovery and short-term outcomes based on

the type of hip fracture sustained.
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In 1983, Congress, in an attempt to reduce the rising costs of medical care, passed
legislation changing the way Medicare reimbursed hospitals for acute care services
(Schulz, 1995). Since the introduction of the prospective payment system (PPS),
researchers have compared differencesin hip fracture care before and after the
implementation of the program. Fitzgerald and his colleagues (1987; 1988) reported that
after PPS implementation, the mean length of hospitalization and the amount of inpatient
physical therapy for older hip fracture patients decreased. In addition, the number of
patients with hip fracture discharged to nursing homes increased and the number of
patients still residing in a nursing home at one year after hospitalization for a hip fracture
increased. In a subsequent and larger comparison study, Ray and colleagues (1990)
reported no significant changes in mortality (23.2% prior to PPS and 23.7% after PPS) or
the number of individuals who lived at home before the fracture and were till
institutionalized at one year post-fracture.

Psychological and Social Variables
Psychological and social variables are studied less often in the hip fracture

outcome literature than physical and biomedical factors. The primary psychological
conditions previously considered are dementia (Kidl et a., 1994; Magaziner et al., 1990;
Marotolli et a., 1994) and depression (Mossey, Knott, & Craik, 1990). Other
psychological aspects of hip fracture recovery explored include coping strategies
(Roberto, 1992a), self-expectations regarding outcomes (Borkan & Quirk, 1992),
perceptions about the fall experience (Borkan, Quirk, & Sullivan, 1991), personality
factors (Mossey et al., 1989), and motivation (Barnes, 1984).

The research findings relating cognitive status to hip fracture survival and return
of functional status clearly indicate that the presence of cognitive deficits, either dementia
or delirium, was associated with death and delayed return of mobility. Beals (1972)
showed that pre-existing organic brain syndrome was associated with alowered 5-year
survival in elderly patients with hip fracture compared to individuals who did not have
pre-existing organic brain syndrome. In aretrospective analysis by Miller (1978), the
preoperative presence of cerebral dysfunction (i.e., chronic brain syndrome, cerebral
vascular disease, or psychosis) correlated with an increased probability of death and non-
ambulation. In the study by Marottoli and his associates (1994), poor baseline mental
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status was one significant predictor of mortality in a multiple regression analysis and a
primary predictor of institutionalization in a bivariate analysis. Similarly, Kiel and his
colleagues (1994) found disorientation in older persons who had fractured a hip to be
significantly associated with mortality whereas returning home was associated with the
absence of disorientation. In addition, Magaziner and associates (1989) demonstrated
that marked delirium at the time of hospitalization, without the presence of dementia, was
an important factor in predicting mortality in the first year following a hip fracture. The
findings of these studies suggest that cognitive status at the time of fracture influences the
ability to participate and benefit from rehabilitation and may affect functional outcomes
and recovery.

The presence of depression in older persons who fractureahip alsoisa
determining factor in recovery. In a 1989 study of 219 females who had broken a hip,
high depression scores following surgery were associated with poorer functional and
psychological recovery (Mossey et a., 1989). In a subsequent analysis of this same study
data, individuals with persistently elevated depressive symptomatology were at a much
higher risk for not returning to prefracture levels of physical functioning, controlling for
other significant predictors of recovery (i.e., age, prefracture function, and cognitive
status) (Mossey et a., 1990). In astudy sample of 536 older persons with hip fracture,
the degree of depressive symptoms was negatively associated with recovery of physica
ADL when controlling for all other predictors studied (i.e., age, gender, functiona status,
fracture type, length of stay, cognitive status, and others). Bivariate analysis showed
depressive symptomatol ogy to be associated with poorer recovery in walking, physical
ADL, and instrumental ADL (Magaziner et al., 1990).

Exploration of the psychic pathways after hip fracture offers other
psychological variables that may relate to full recovery. In an investigation of the coping
strategies of 101 older women who had suffered a hip fracture, Roberto (1992a) found
that women who used more self-controlling, accepting responsibility, escape avoidance,
and positive reappraisal coping strategies were more likely to rate their functional
recovery at lower levels than women who used other types of coping strategies (e.g.,
confrontation, distancing, seeking socia support, or planful problem solving). She

speculated that use of these emotional-focused coping strategies reduced the distress
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associated by the situation, but did not alter the reality of having a fractured hip, the
actual source of the stress. Barnes (1984) did not find a significant relationship between
motivation for rehabilitation (i.e., cooperation, following instructions, goa setting, and
active participation) and patients' ability to reach prefracture ambulation status. Mossey
and her colleagues (1989) explored personality dimensions of neuroticism and
extroversion in their study of older women with hip fracture. They failed to demonstrate
consi stent associations between personality style and achieved recovery (measured by
summing the weighted scores for survival status, physical functioning, self-rated health,
presence of pain, extent of depressive symptomatology, and degree of return to
prefracture functional levels). These studies provide a narrow insight into the psychic
experience of older persons after hip fracture; findings have not been replicated in
sufficient studies to substantiate the conclusions.

In aqualitative study, Borkan, Quirk, and Sullivan (1991) analyzed injury
narratives of 80 elderly participants with hip fracture and reported that those individuals
who perceived the hip fracture event in a mechanistic way and attributed cause to the
environment showed greater improvement in gait ability at three and six month follow-
ups than those individuals who did not demonstrate that perception or perceived the event
asan organicillness or disease. Also, persons whose perception of disability with respect
to their environment indicated autonomy, independence, and a sense of connectedness
had greater improvement in gait at three and six months following the hip injury. Ina
related prospective analysis of the same participants (Borkan & Quirk, 1992), the
variables of initial expectations and previous experience with illness were correlated with
changes in ambulation from prefracture to three-month post repair. Older individuals
who had positive expectations for recovery and previous experiences with illness were
more likely to have less reduction in ambulation ability than those individuals who had
negative expectations for recovery and no experience with a prior illness.

Socia aspects of hip fracture outcomes were the specific focus of afew studies; in
other research, investigators discovered the importance of social variables less directly.
Kiel and associates (1994) examined preinjury living situation (i.e., living alone vs. with
someone) with outcome status of location at one month (i.e., returned home, remained in

anursing home, returned to a hospital, or died). Their findings demonstrated a
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significant association between living with someone and the likelihood of returning
home. In a prospective study of 103 patients over age 50 with hip fracture in Sweden,
Ceder, Thorngren, and Wallden (1980) reported that if individuals were living with
someone prior to a hip fracture, their chances for an earlier return home increased. Also,
individuals who had at least monthly social contacts with friends or relatives before a hip
fracture were more frequently discharged directly home after their hospitalizations.
Higher percentages of individuals who were able to do their own shopping prior to a hip
fracture were at home at four months after surgery compared to individual s who were not
able to shop. These higher percentages remained static through the one-year follow-up. In
another analysis of the data, ability to visit someone before fracture, as well as age, were
two significant predictors for returning and remaining at home following hip fracture at
one year (Ceder, Svensson, & Thorngren, 1980). However, these two variables were not
significant predictors at the time of discharge. Although social interaction prior to a hip
fracture appears to affect short- and long-term recovery outcomes, the reason for its
influence remains unclear. Measures of social interaction used in prior research are
global or focus on structural components of the social network. Questions remain, for
example, as to how socia support functions to influence recovery.

In a prospective study of 92 older persons, Cummings and his colleagues (1988)
examined the role of socia support in functional recovery after hip fracture. Social
support was measured by the number of personsin an individual’s “core’ network of
support. The study findings revealed a significant positive relationship between social
support and recovery, even while controlling for significant predictors of arm strength,
mental status, and serum albumin. Analysis of data from a 1990 study of 151 older
participants with hip fracture showed lack of family involvement as a significant
predictor of continued skilled nursing home placement six months after a hip fracture
(Bonar, Tinetti, Spheechley, & Cooney, 1990). Mossey and her associates (1989) did not
find a significant effect for the social connectedness measure in their study on hip
fracture outcomes, but suggested that the measure was not sufficiently sensitive to detect
social isolation. Magaziner and colleagues (1990) collected information on three
measures of social support: presence of a spouse, total size of the social network, and

typical amount of contact frequency. In comparing these measures to outcomes after hip
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fracture, they showed that alarger socia network and the amount of contact with the
network were associated with better functional recovery. Results of a study of social
support and older women'’ s recovery after hip fracture suggested socia support variables
such as assistance of family and friends may have a more indirect than direct association
on recovery (Roberto, 1992b). The positive influence of socia support may be mediated
through individual variables such as perceived control, self-esteem, or perceived
competence to affect hip fracture outcomes.

Although much of the psycho-social research has focused exclusively on
community dwelling older persons, afew researchers have focused on the social factor of
place of residence and investigated the relationship between being institutionalized at the
time of a hip fracture and recovery levels. For example, Lu-Y ao and her colleagues
(1994) found a significant relationship between residing in an institution prior to a
fracture and increased short- and long-term mortality. Kiel and associates (1994) found a
positive correlation between residence in an institution and the likelihood of not returning
home.

Limitations of the Research

The research on outcomes following hip fracture provides researchers and
clinicians with much information regarding factors that influence surviving the event and
regaining functional abilities. However, comparisons of these studies and interpretation
of the results are sometimes difficult due to differences in sample size, participant
characteristics, definitions of terms, timing of follow-up measurement, research designs,
and the changing nature of hip fracture care and management.

Outcome measures vary throughout the hip fracture literature and may reflect
mortality only, various definitions of functiona status such as ambulation or ADL, or
discharge location. Very few studies have extended the functional status outcome to a
more global measure of disability individuals may experience in their environment
following hip fracture. Some researchers use afinal measure of functional status as the
outcome criterion for the study, whereas others compare the final recovery status to the
individual’s prefracture level of function. Even prefracture level of function can be
deceiving. Independence may be reported as the prefracture status, but the hip fracture

was the result of balance instability for which the individual would have benefited from
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an assistive device or help with ambulation. Thus, the individua was truly dependent
prior to the fracture, but was inaccurately categorized as independent.

Studies often are retrospective rather than prospective in nature and have
measurement issues inherent to this type of study design. For example, the participants
are often asked to assess their prefracture ambulation, ADL, or health status after the hip
fracture event and surgery. Resultant data may be inaccurate or inflated related to
perceptual distortions or memory impairment.

Another concern regarding the hip fracture outcome research relates to timing
issues. The outcome measures have been collected at a variety of time intervals.
discharge from the hospital, one month, three months, four months, six months, and one
year and so forth. Timing of follow-up data collection may not only bias results of the
study, but may also obscure less obvious findings. For example, researchers have
repeatedly reported a negative relationship between age and recovery. Two research
studies shed additional light on the influence of age on recovery. Jette and his colleagues
(1987) found significant differences between short- and long-term predictor variables for
degree of physical disability. Increased age predicted increased short-term physical
disability, but at one year follow-up, the risk of increased disability was no longer
significantly determined by age of the person. A retrospective study by Kauffman,
Albright, and Wagoner (1987) of rehabilitation outcomes after hip fracture in persons 90
years old and over demonstrated positive recovery results, with 63% regaining
independent ambulation at the time of the final physical therapy treatment. Possibly,
persons who are part of the old-old segment of the aged may have the potential to recover
if given sufficient time for that recovery to occur. Thus, findingsin the literature may be
contradictory due to the interactive effects of age and time of follow up assessment.

The samples used in most hip fracture studies have included a select group of
active, independent, community-dwelling elderly persons that serves to optimize research
findings, but neglects the experiences of more dependent and cognitively impaired ol der
persons. The wide range of percentages reported for many outcomes of hip fracture
recovery reflects the large degree of variability that existsin characteristics of the
research samples. Research findings may conflict depending on the use of healthy

participants rather than a mixed-case sample. The presence of cognitive dysfunction
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consistently predicts poor recovery after hip fracture. However, in a prospective study of
58 older persons with hip fracture at a rehabilitation hospital, cognitively impaired
persons made comparable gains towards functional independence and discharge location
with those who were cognitively intact in the first three weeks after hip repair (Goldstein,
Strasser, Woodard, & Roberts, 1997). Another prospective study by Resnick and Daly
(1997) on the effect of cognitive status for rehabilitation of 181 participants after an
orthopedic event suggested that rehabilitation of older adults, with and without cognitive
impairment, can result in functional improvement that is sustained over a one-year
period. The results of these studies are in contrast to much of the existing literature and
may reflect initial differences in sample characteristics.

Although sample sizes of prior hip fracture studies vary from under a hundred to
thousands of participants, there are relatively few hip fracture outcome studies with large
sample sizes. Large sample sizes are needed to alow for more sophisticated statistical
analyses. Larger sample sizes allow for the examination of more variables and better
statistical control of mixed-case samples. Small sample size is frequently identified as a
l[imitation in a number of available research studies.

Over the past thirty years, medical care and treatment following hip fracture have
changed dramatically. In the 1960s and 1970s, patients often completed their
convalescence and rehabilitation in the acute care setting with lengths of stay
approaching four to five months not uncommon. Beginning in 1983, the length of stay in
the acute care facility was substantially reduced due to the implementation of Medicare's
prospective payment system (Schulz, 1995). Today, the majority of the recovery and
rehabilitation of older persons with hip fracture has shifted to specialized institutions
(e.g., subacute facilities, rehabilitation hospitals, or long-term care institutions) or to the
home setting with support from community-based services such as home health care.
Earlier mobilization and more intensive and comprehensive rehabilitation efforts have
altered the typical recovery care pattern following hip fracture from several decades ago.
Thus, previous studies that equate data on discharges to institutions as being indicative of
permanent physical decline and lack of potential for recovery in study participants may
not be as relevant in the health care continuum that exists today. Also, because surgical

repair of the hip has advanced over the years, fewer individuals are restricted in initial
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weight bearing following hip fracture. Previous differences in recovery rates for certain
types of fracture may, therefore, be minimized or reduced.

Chronic Disease Research

A fractured hip is often described in the literature as an acute crisis or event.
However, the importance of a person’s prefracture status to recovery, the long period that
may be necessary for recovery, and the variability in the functional outcomes suggest
there are elements of chronicity present in the trgjectory course. To understand the
chronic nature of hip fracture recovery more fully, | present a general description of
chronic disease and a more detailed discussion regarding the pioneering research of
Strauss and his associates in formalizing a chronic disease trgectory framework.

Defining Chronic Disease

Chronicity and chronic illness are difficult concepts to define in terms that are
clear, yet al encompassing. In the early 1950s, the Commission on Chronic IlIness
defined chronic illness as “all impairments or deviations from normal which have one or
more of the following characteristics: are permanent, leave residual disability, are caused
by nonreversible pathological alteration, require training of the patient for rehabilitation,
and may be expected to require along period of supervision, observation, or care’
(Mayo, 1956, p. 9). Cluff (1981) described chronic illness as a condition requiring
periodic monitoring and supportive care to reduce the degree of illness and maximize the
person’s functioning and responsibility for self-care. A less medically-oriented definition
was offered by Lupkin (1986): “chronic ilinessis the irreversible presence, accumulation,
or latency of disease states or impairments that involve the total human environment for
supportive care and self-care, maintenance of function, and the prevention of further
disability” (p. 6). Inaddition, Lupkin (1986) described chronicity as a “ state of
unwellness produced by disease or disability requiring medicosocia intervention over an
extended interval and affecting many aspects of an individual’slife” (p.18). Findly, in
1996 The Robert Wood Johnson Foundation put forth a more simplistic definition of
chronic disease, defining it as a condition lasting more than three months. Common
themes in these definitions are disability, dependence, prolonged need for care or
assistance of family and medical professionals, and long rather than short time frames.
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These themes also occur frequently in the hip fracture literature and validate the idea that
components of chronicity are present in the hip fracture trajectory.

Chronic conditions take many forms. Some of the more prevalent forms of
chronic illness such as hay fever or sinusitis are not generally disabling (The Robert
Wood Johnson Foundation, 1996). However, other chronic conditions such as heart
disease and cancer can cause significant restrictions in a person’s ability to be mobile and
perform daily activities. The prevaence of chronic conditions increases and varies with
age. Thetop six most common chronic conditions for individuals over 65 years of age
are arthritis, hypertension, hearing impairments, heart disease, orthopedic impairments,
and cataracts (National Center for Health Statistics, 1995). For many of these conditions,
the prevalence rates increase substantially with increasing age. A major consequence of
chronic disease in old age is disability; prevalence of disability in ADL is estimated at
38% for adults aged 70 or older (Jette, 1996).

Chronic Illness Trajectory

Anselm Strauss and his colleagues began studying chronic illness in patients who
were dying over 40 years ago. These initia studies brought about the application of the
term “trgjectory” and focused on the conceptulation of the phenomenon of managing the
evolving course of chronic conditions (Corbin & Strauss, 1991a). From extensive
gualitative research and graduate teaching on chronic and different specific chronic
conditions in the 1960s and 1970s, Strauss and Glaser published Chronic IlIness and the
Qualtiy of Lifein 1975. In this book, they synthesized a large body of knowledge and
research findings into a general theoretical framework of chronic iliness. Continued
research by Strauss and his associates led to arevised edition of Chronic lliness and the
Quality of Lifein 1984 that further devel oped the framework. In 1988, Corbin and
Strauss published Unending Work and Care: Managing Chronic IlIness at Home that
provided an indepth discussion of how individuals and their families manage chronic
conditions in the home setting. Corbin and Strauss (19914) introduced a more formalized
and systematic nursing model for chronic illness management based upon the trajectory
framework.

The major concept of the chronic illness theoretical framework is the trgjectory,

which denotes an iliness course (Corbin & Strauss, 1991a). The course of an illness or its

24



trgectory can be managed or shaped by the combined efforts of the individual, family,
and others such as health providers (i.e., trajectory management). Thisisthe unifying
concept around which other concepts in the framework revolve or upon which they rely.
Trajectory phasing isaway of representing the different changes in status that a chronic
condition can exhibit in its course. The definitions of the nine specific phases in the
chronic disease trgjectory model were delineated in Chapter 1 (See p. 6). The projection
of the trgjectory refersto the vision of the illness course including personal meaning,
symptoms, biographical information, and timing (Corbin & Stauss, 1991a). Traectory
scheme is the plan to shape the trgjectory course, manage symptoms, and psychologically
integrate the limitations of the disability. Conditions that may influence the effectiveness
of the trgjectory scheme in shaping the trgjectory course (called reciprocal impact)
involve technology resources, labor, money, time, past experience, motivation, care
setting, lifestyle, beliefs, relationships, and time of illness (Corbin & Strauss, 1991a).
The nursing model further describes the steps in developing and implementing a nursing
plan for patients with chronic illness.

Over the past four decades of qualitative research by Strauss and his colleagues, a
number of chronic conditions have been studied. The earliest studies demonstrated that
dying takes time and that strategies of dying patients, families, and health professionals
can moderate, manage, or shape the course of illness (Corbin & Strauss, 1991a). A later
study on the management of pain in chronic illness showed how individuals' past
experience with illness and pain can influence their current response to care and staff
(Fagerhaugh & Strauss, 1977). Strauss and his associates examined the effects of
technology in patient care and found an increased need for meeting emotional needs of
patients being cared for in ahigh technology setting such as a hospital (Stauss et al.,
1982). Much of Corbin and Strauss' s work has explored care of individuals with chronic
conditions in the home setting. These qualitative studies have demonstrated the
enormous amount of work and energy expended by patients and families in managing
chronic illnesses.

The chronic disease trgjectory model has been adapted by other researchers for
genera studies of chronic illness, avariety of disease-specific studies, and for books on

chronic diseases. Lubkin (1986) used the chronic disease trajectory framework as a
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central theme of her book, Chronic lliness: Impact and Interventions. Robinson and her
colleagues (1993) operationalized the chronic disease trgjectory model and examined the
usefulness of the model in guiding care for chronically ill elderly persons. The model
challenged this research team by placing the patient in a position of equal authority in
goal setting with the nurse. Also, the recommendation for changing emphasis of
assessment components within varying phases of the trgjectory challenged the nursing
tradition of standardized, comprehensive assessment for al patients. Overall, the
research team suggested the model was useful for developing practical tools for nursing
research and care delivery (Robinson et al., 1993).

Six nurse researchers independently critiqued the chronic illness trajectory
framework by application of the nursing model to a variety of chronic conditions (i.e.,
cardiac illness, HIV/AIDS, mental illness, cancer, multiple sclerosis, and diabetes
mellitus). Overall, they provided strong positive assessments of the framework for
studying chronic diseases in later life and identified the potential of the model for
improving knowledge of disease processes, patient care, education of health providers,
and policy (Woog, 1992). However, the model is not perfect. One criticism of the
model is that the theoretical base needs to be more clearly defined and integrated into the
nursing practice model. Another problem with the model is the lack of terminology
describing care that is reimbursable in today’ s health care financing arena. The model
also assumes the presence of afamily support system when in practice, none may exist
(Woog, 1992).

The chronic disease trgjectory framework was chosen for this study becauseit is
the only model of chronic disease grounded in studies of actual chronic conditions.
Additionally, the chronic disease trgjectory model has been successfully adopted and
tested on a wide spectrum of chronic conditions and diagnoses. The model is practical
and useful for guiding research (Woog, 1992). The abundance of information available
about this model and its operationalization facilitated further application of the model in
this study of hip fracture outcomes. The chronic disease trgjectory framework is a
flexible model that allows for the dynamic nature of hip fracture recovery. Finaly,
although the framework proposed by Corbin and Strauss describes the significant

persona work of individuals in managing their own chronic illness, the important role of
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health professionals in assisting individuals in the management schemes for their
conditions is also a primary emphasis of this nursing model.
Summary

This study was specifically designed to explore the hip fracture recovery
tragjectory in anew and innovative way. A chronic disease trgjectory model was used to
map out the course of the trgjectory. The theoretical basis for the partitioning of the
course into phases originated from the chronic disease trajectory framework and resulted
in a structured but dynamic trajectory model for hip fracture recovery. In considering
that the main emphasis of past research centered heavily on prefracture characteristics,
event factors, and hospitalization variables, | identified the post-hospital rehabilitation
period as the primary phase of the recovery trgjectory to be investigated by this research.
To minimize some of the limitations of prior research, alongitudinal design was used for
conducting the study with the inclusion of several follow-up points over a one-year
period following the hip fracture. All data were collected from medical records
prospectively rather than retrospectively. In addition, the sample included participants
who varied in functional status, cognitive ability, and residential location as well as other
demographic characteristics.

Many prior research studies on hip fracture outcomes conclude with
recommendations for future research that explores the influence of rehabilitation efforts
after discharge from the hospital on recovery outcomes (Bonar et al., 1990; Kiel et d.,
1994, Magaziner et a., 1990). Findings from a special committee on hip fracture for the
Institute of Medicine (Heithoff & Lohr, 1990) strongly recommended that future research
examine differences in the timing, type, and intensity of rehabilitation care across varied
care settings for older individuals following hip fracture. This study was constructed to
incorporate those suggestions with the inclusion of therapy process variables from the
rehabilitation phase of the recovery trajectory. Thus, this research explored the effect of
factors such as type of therapy, frequency of therapy, number of agencies or
organizations providing therapy, and the location of therapy at four weeks post-
hospitalization on functional outcomes of the participants in the sample.
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Chapter 111
Methods

In this chapter, | describe the methods used to conduct this research. Specific
topicsinclude a detailed description of the sample, procedures, variables, and data
anaysis.

Sample

The sample for this study consisted of 102 older individuals who fractured a
proximal femur from January1993 through September 1998. All of the participants had
undergone surgical repair of their fractures or received rehabilitation services at a small,
acute-care, 66-bed, community medical center in North Carolina. Participants were 60
years of age or older at the time of their fracture or became 60 during the hip fracture
recovery period. The Health Information Management Department at the medical center
identified the sampling frame from a search of their patient database using the
International Classification of Diseases, 9" version, Clinical Modification (ICD-9-CM)
codes for fractured femur as the primary diagnosis (DHHS, 1980). The year 1993 was
selected as the first year from which to collect data because that was the year that alarge
orthopedic practice began performing all of the orthopedic surgeries at this medical
center. Datawere not collected on cases after October 1, 1998 because Medicare
initiated a new prospective payment system in long-term care and home health to reduce
the rising health care costs from these areas. The implementation of this new payment
system altered the previous insurance coverage, length of stay, and patterns of care of
patients served by these facilities and agencies. Initially, cases used for this study were to
include only individuals who were followed through their entire recoveries by staff from
service agencies and divisions operated by the medical center. To increase the number of
cases in the sample, individuals who were provided some services through other agencies
and institutions were included as well.

The sampling frame started with 131 individuals identified through a search of the
medical records of the medical center and affiliated long-term care facility. Of those
individuals identified as potential candidates for this study, afina sample of 102
participants was obtained. Reasons for non-inclusion in the final sample were not having

had surgical repair (n =2), surgery performed by another orthopedic group (n = 5), not
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meeting the age criterion (n = 1), not beginning or ending the one year recovery process
within the specified years of the study (n = 6), location of the fracture other than proximal
femur (n = 1), medical records from various sites could not be located (n = 12), or the
final functional outcomes could not be determined (n = 2).

The study sample was composed of 75 females (73%) and 27 males (27%). The
mean age of the participants was 80.4 years (SD = 7.5), with the ages ranging from 60 to
97 years. The mgjority of the sample members were White (n = 90, 88%) with the
remainder being Black (n = 12, 12%). The participants (h = 77) had a mean education
level of 9.9 years (SD = 4.5). A large portion of the sample lived in the community prior
to their hip fracture (61% lived in their own house, 5% in an apartment, and 5% lived
with family) while a smaller portion lived in ingtitutions (16% lived in domiciliary homes
and 13% were in nursing homes). Almost two-thirds of the sample were not married
(54% widowed, 8% never married, 2% divorced); 34% of the participants were married
and 2% were separated from their spouses. Nearly one-fourth (23%) of the sample relied
on Medicaid funds for health care reimbursement.

The majority of the sample participants (67%) were oriented cognitively in three
spheres (name, place, and time). The diagnosis of depression was present in the medical
records of 23 participants (23%). The mean number of existing medical conditions at the
time of the fracture was 4.07 (SD = 2.36) with arange from 0 to 11 conditions.
Approximately one-third of the participants (36%) had been hospitalized in the year prior
to their fracture. Based on current acceptable ranges for body massindex (BMI; NSI,
1992), only 16% of the sample were considered well nourished with the remaining
portion being considered either poorly nourished (66 %) or overweight (17 %).

Prior to the fracture, independent ambulation was the primary mobility status for
61 of the 102 participants (60%). The remaining participants (40%) were dependent in
ambulation requiring human assistance or an assistive device (38%), or were
nonambulatory (2%). The mgority of the sample (64%) was independent in the
performance of ADL (e.g., bathing, dressing, and transferring from one location to
another) prior to the hip fracture.

The location where the hip fracture event primarily occurred was indoors (47% at

home and 28% at a facility), but a portion of the hip fractures took place outdoors (25%).
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All of the fractures were unilateral and the side of the fracture was almost equally divided
between left (53%) and right (47%). The type of fracture was split into the two main
subtypes of proximal hip fractures: cervical or femora neck (48%) and pertrochanteric
(52%). Surgical repair of the fracture consisted of internal fixation by pinning (63% of
the participants) or hemiarthroplasty (37% of the participants). The average length of
stay in the hospital was 9 days (SD = 4.7) with arange from 3 to 28 days. Most
individuals (79%) were discharged from the hospital to along-term care facility for
rehabilitation; others went to a domiciliary home (9%), an acute rehabilitation facility
(5%, or directly home (7%).

No deaths occurred through the hospitalization period, but three individuals died
during the 30-day period following the initial fracture event. At six months postfracture,
49% of the sample were at home, 26% were in along-term care setting, 11% werein a
domiciliary home, and 14% were deceased. At one year following the fracture, 57% of
the remaining sample participants were at home, 25% were in long-term care, 9% werein
adomiciliary home, and 9% (n = 8) had died. The total number of deaths over the one-
year recovery period was 22 (22%).

At the time of completion of rehabilitation or the discontinuation of any physical
or occupational therapy (M number of weeks = 11.4, SD = 8.6, n = 82), the number of
individuals who were alive and fully recovered was 24, and the number who were aive
but not fully recovered was 75. At six months following hip fracture, only 22
participants were categorized as fully recovered, 66 were categorized as not fully
recovered, and atotal of 14 had died. One year after hip fracture, the total number of
individuals who were fully functionally recovered was 22; the number of individuals who
were not fully recovered was 58 and the number who had died was 22.

A comparison of this study’s sample members to individuals who participated in
previous hip fracture research demonstrates similarities on a number of key descriptive
characteristics. Many hip fracture studies (Lu-Yao et al., 1994; Magaziner et a., 1990;
Ray et a., 1990; Roberto, 1992a) included sample members with mean ages ranging from
79 to 82 years of age. The percentage of females compared to males in mixed gender
samples ranged from 67% to 85% (Cummings et al., 1988; Fitzgerald, 1988; Magaziner
et a., 1990; Ray et al., 1990). Asin this study, previous samples, aso, have high
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percentages (ranging from 88% to 95%) of White participants (Cummings et al., 1988;
Fitzgerald, 1988; Ray et al., 1990;). Short-term mortality rates (1 month) fall between
3% and 12 % (Jette et al., 1987; Kiel et a., 1994), whereas mortality rates at one-year
follow-up generally have shown arange from 12% to 29% (Heithoff & Lohr, 1990; Jette
etal., 1987; Lu-Yao et d., 1994; Miller, 1978). The short- and long-term mortality rates
for the participants in this study were 3% and 22%, respectively. Regarding residential
location at six months follow-up, previous studies have indicated a range from 29% to 35
% of sample participants remained in the nursing home setting (Bonar et al., 1990;
Marottoli et al., 1994). In this study, 26% of the sample members were in anursing
home at 6 months. Average acute days or hospital length of stay in previous research
ranged from 9 to 17 depending on the year of the study (Bonar et al., 1990; Guccioni et
a., 1996; Ray et a., 1990). Studies conducted in recent years generally showed reduced
length of stays as patients are discharged sooner to other less acute venues for care. The
average length of stay in the hospital for this study was nine days.

Procedure

Prior to beginning data collection, | submitted the study to the Institutional
Review Board for Research Involving Human Subjects (IRB) at Virginia Tech for
review. Once official approval from the IRB was obtained, | initiated the research
procedures outlined in the following narrative. Asrequested, | provided copies of the
IRB approval to the medical center and orthopedic group from which the data were to be
collected. Prior to IRB approval, | obtained the written approvals for use of medical
records for this study from the medical center and the orthopedic group affiliated with
this medical center. Facsimiles of these agreements are in Appendix A and Appendix B,
respectively.

The Director of the Health Information Management Department of the medical
center prepared alist of patients who met the diagnosis criteria described in the sample
section of this paper. This list was compiled from a search of the medical center’s
database of patients. | screened all patients on the list for other criteriafor inclusionin
this study: age, surgical repair, and extent of rehabilitation using this medical center’s
services. | retained names of patients who did not stay within this medical center’'s
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system of servicesfor the entirety of their recovery to check if sufficient information was
available from medical center records to complete the data collection process for the case.

| secured the medical records for the sample membersin avariety of ways. The
Health Information Management staff assisted in pulling the hospital charts for the
sampl e participants (acute care and outpatient divisions). The medical record clerk at the
long-term care facility of this medical center assisted in locating the patient charts for
those individuals who were transferred to the facility during their recovery course. | was
responsible for securing patient charts at the home health agency affiliated with this
division of the medical center. The home health division of this medical center ceased
operations during the data collection phase of this study, but the home health patient
records were made available for this study. Lastly, the office staff of the orthopedic group
that followed these patients |ocated the patient records for the six-month and one-year
data collection points.

| extracted the data for this research from medical chart reviews. Although
extraction of data from medical records may pose potential problems such as consistency
and compl eteness of the information, researchers (Fisher, Whaley, & Krushat, 1992;
Haley et ., 1980) have demonstrated the accuracy of hospital coding datafor hip
fracture research and retrospective medical chart review in prior reliability studies.
The chart reviews covered four phases of the hip fracture recovery trgectory: prefracture,
acute care, rehabilitation, and long-term recovery. Information on prefracture variables
was found in the acute care and long-term care facility records. | aso found information
for the variables related to the hospitalization in the acute care records. | located data
related to the rehabilitation variables from the long-term care facility, home health, and
outpatient records. The orthopedic group’s medical records and the medical center
records provided data for the sixth month point in the recover and the one-year outcomes.

| developed a coding form to record data for each member of the sample (See
Appendix C). The coding form was designed to record the available chart information
efficiently, allow space for later calculations necessary for some variables of interest, and
assign numerical codesto the data. Coding forms were numbered consecutively by study
case and included the patient’s medical chart identification numbers only. The medical

center staff provided space for reviewing medical charts at each of the site locations of
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medical records. Chart reviews involving the medical center’s records took place only
during service hours for the Health Information Management Department over a period
of three months.
Variables

A large number of variables was examined for this study, including personal
characteristics, prefracture physical, social, and psychological status variables, event and
hospitalization factors, rehabilitation process variables, and outcomes. The variables were
either indicated in the research literature as strong predictors of functional recovery or as
important demographic characteristics, or are related to the measures of interest in this
study. Variables were selected and defined in order to minimize the potential for missing
data. | reduced the number of variablesto alevel appropriate for the sasmple size and
statistical power of the data analysis through a process of elimination based on the study
focus, possible use of a prefracture health index in the analysis, and missing data. See
Appendix D for atable describing the characteristics of the trgjectory variables neither
used to describe the sample nor used specifically in the study analysis.

Prefracture variables. The personal characteristics recorded included gender, age,

education level, and ethnicity. Age was determined for the individual based on the age at
the time of the fracture. In addition, two individuals were included who were 59 at the
time of the fracture, but turned 60 during the early part of their hip fracture recovery
process. Education level was the number of years of completed schooling. Race was
defined as White, Black, or other.

Prefracture social status was measured by three variables: marital status, living
arrangements, and socioeconomic status. Marital status was defined as being married,
single, separated, divorced, or widowed. Later, | dichotomized this variable to married or
not married in preparation for use in the health status index. Living arrangements were
categorized as living in one’s own house, living in an apartment, living in a home for the
aged, or living in a skilled nursing facility. | collapsed this variable into two categories
for possible use in the analysis: living at home in the community or institutionalized.
Socioeconomic status was measured by reviewing the payment sources for medical
treatment: Medicare only, Medicaid only, Medicare and Medicaid, Medicare plus private
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hospitalization insurance, and other reimbursement sources. | created a binary variable
that indicated Medicaid enrollment or not.

Assessing prefracture psychological status focused on three variables. the number
of psychoactive drugs used, the number of psychiatric diagnoses, and mental status. |
identified the number of psychoactive drugs from the medical history and included drugs
in the following categories. antidepressants, antipsychotics, hypnotics and sedatives,
antihypertensives, diuretics, antianginals, antihistamines, hypoglycemics, and antianxiety
agents. These categories reflect pharmacological agents that may precipitate falls in older
persons (Tidelksaar, 1989). All of the medications taken prior to the fracture were
recorded and the number of medications that met the criteria for inclusion was identified.
| calculated the number of psychiatric diagnoses by summing the number of diagnosesin
the medical history related to depression, anxiety, dementia (i.e., Alzheimer’s disease,
organic brain syndrome, or senile dementia), and psychosis. Additionally, a variable was
created to indicate the presence or absence of depression. The mental status of the
individual prior to the fracture was extracted from the medical history and dichotomized
as oriented or disoriented to time, place, and person.

The measurement of prefracture physical status focused on functional ability,
medical status, and nutritional status. | divided the prefracture functional ability into two
categories: ambulation ability and ADL ability. Prefracture ambulation ability was
categorized as independent ambulation, ambulation with an assistive device or assistance
of one person, ambulation with minimal to moderate assistance of one person and use of
an assistive device, maximal assistance of two persons, or unable to walk. | transformed
the prefracture ambulation status variable into a binary measure indicating independence
in ambulation or not. Prefracture ADL status focused on four areas of function: bathing,
dressing, transferring, and stepclimbing. Each of these was measured on the following
categorical scale: independent, requires assistance of one person or an assistive device,
requires assistance of two persons, and unable to perform. | found thisinformation in the
Physical Therapy and Occupational Therapy evaluation portions of the patient chart. |
created a new variable indicating independence or dependence in all ADL for possible
use in the health status index.



Measurement of prefracture medical factors consisted of four variables. (a)
number of existing conditions at admission, (b) hemoglobin level, (c) prescription of
vitamin B-12 injections, and (d) the use of hormone replacement therapy. | identified any
preexisting conditions from the medical history section of the chart and recorded the total
number. The main categories of conditions to be identified were as follows: arthritis,
osteoporosis, cancer, stroke, Parkinson’s disease and heart, vascular, liver, pulmonary, or
rena disease. | found the prescription of vitamin B-12 injections (indicative of the
presence of pernicious anemia) prior to fracture in the medical history section of the chart
and recorded accordingly. | located the hemoglobin value in the admission records and
used the hemoglobin level to determine the presence or absence of anemia. Anemiais
defined as < 12.6 mg/dl for older men and < 11.9 mg/dl for older women (Schlenker,
1998). However, due to differences in the laboratories doing the testing, the presence or
absence of anemia was determined by using the normal reference range of the lab that
performed the test (Burtis & Ashwood, 1999). Lastly, for females, | noted the use or lack
of use of hormone replacement therapy prior to the hip fracture.

| determined nutritional status using the measures of body mass index (BMI) and
serum albumin lab values. BMI was calculated by the ratio of body weight (pounds)
times 703 to height (inches) squared. A BMI of < 24 was considered malnourished or
poor nutritional status, 24-27 well nourished, and > 27 overweight (NSI, 1992). The
serum albumin level was extracted from the admission laboratory tests and used to
determine the presence of protein-energy malnutrition. | determined if the serum
albumin level was low by observing if the value fell below the normal reference range for
the lab doing the testing (Burtis & Ashwood, 1999).

The individua’s vision and hearing status prior to fracture, also, was assessed.
The coding scheme used to categorize these sensory systems included: no deficit
indicated and no related disease diagnosis; corrected with glasses or hearing aid or
surgery; or deficit indicated. These sensory variables were later dichotomized into deficit
indicated or deficit not indicated.

Event or hospitalization variables. | examined the circumstances of the hip

fracture event. The location or place, time of day, and date of the fracture were recorded.

The amount of time from the point of the fracture until the patient arrived in the
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emergency room was recorded in terms of hours. The method of transport to the hospital
was documented (e.g., ambulance, car, or wheelchair).

| examined a number variables related to the patient’ s hospitalization. The type of
fracture, based on the fracture location, was coded as surgical neck, trochanteric, or
subtrochanteric (Heithoff & Lohr, 1990). | collapsed the types into two categories,
surgical neck or pertrochanteric, for use in the analysis. | identified and recorded the type
of surgical repair as internal fixation with pins, plates, and rods, hemiarthroplasty or total
hip replacement. | calculated the time from arrival to the emergency room to the time of
surgery in hours. Then, atotal time from fracture event to surgery was obtained by
summing the amount of time from the hip fracture to the emergency room and the
amount of time from entrance into the emergency room until surgery. Menta status on
the first day after surgery was coded as oriented to person, place, and time or disoriented
if not oriented in any one sphere. | determined each participant’sinitial weight bearing
status: full weight bearing (FWB), weight bearing as tolerated (WBAT), partial weight
bearing (PWB), or non-weight bearing (NWB).

Any surgical or medical complication during the hospitalization was identified
through the ICD-9-CM codes defined by the Health Care Financing Administration
(HCFA) Expert Panel on hip fracture (Kedler, Kahn, & Bentow, 1992). These included
the presence or absence of a problem in the following areas: wound infection or
hematoma; urinary tract infections, urinary retention, or incontinence; pneumonia;
pulmonary emboli; mechanical problems of the hip; thrombophlebitis; anemia;
cardiovascular episodes; or decubitus ulcer. | calculated atotal complications score for
the one-year period after the hip fracture based on subsequent complications identified in
the tragjectory process. Additionally, | identified the number of new diagnoses, major
changes in medicine regimes as measured by the number of new drugs prescribed for new
conditions, and missed therapy visits for the hospitalization stage.

| recorded the timing of achievement of indices of progress or recovery during the
hospitalization. These included the post-operative day in which the individua first: (a)
got out of bed, (b) went to the bathroom, (c) ate solid food, (d) received pain medicines
by mouth, (e) had the urinary catheter removed, and (f) had the intravenous fluid line
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removed. The occurrence and frequency of visitation by family, friends, and clergy were
coded as follows: daily and regular, infrequent and sporadic, or none.

| recorded the total days spent in acute care. | coded the ambulation and ADL
status at discharge from the hospital as previously described. The discharge location was
identified as own home, long-term care facility, acute rehabilitation facility, or to the
home of arelative or friend.

Rehabilitation process variables. Variables collected during the rehabilitation
phase from the time of discharge from the hospital to the end of the physical and

occupational therapy (PT and OT) phase of recovery included: (@) location of
rehabilitation for the first one to four weeks, (b) location after four weeks, (c) initial and
fourth week frequency of PT and OT, (d) changes in medical status, (€) time of
achievement for progress markers, and (f) ambulation and ADL functional status at
discontinuation of PT and OT. Location of rehabilitation for the two time frames was
categorized as home with home health care, home with outpatient services, long-term
care facility, acute rehabilitation facility, or subacute rehabilitation facility. Initial- and
fourth-week frequency of PT and OT were coded based on frequency of visits per week.

Changes in medical status during the rehabilitation phase of recovery included the
number of readmissions to the hospital, new diagnoses, new major changes in drug
regime, new complications, and days of missed therapy. | identified reasons for
readmission to the hospital and missed therapy visits, new diagnoses, and the numbers of
new complications. | calculated atotal score of changes in medical status over the
tragjectory by summing the number of complications, new diagnoses, major changesin
medications, readmissions to higher levels of care, and missed therapy visits over the
hospital and rehabilitation stages.

Recovery progress was measured by calculating the postoperative week in the
recovery trajectory in which the following occurred for the first time: (a) independent
donning and doffing of street clothes, (b) independent transfer in and out of bed, (c)
independent use of the tailet, (d) independent negotiation of steps, and (€) independent
entering and exiting the car. Additionally, | recorded the week in which PT and OT was
officialy discontinued.
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Outcome variables. | recorded the functional status regarding ambulation and
ADL at the time of discontinuation of PT and OT. | determined the ambulation and ADL

status, pain level, and residential location at six months and one year post-fracture by
locating the information in the orthopedic physicians' records of each patient. The
ambulation and ADL status were measured using the previously described categories.
Pain level was determined as being present and an issue or not present and not an issue.
Residential location included home, long-term care facility, adult care facility, or afamily
member’s or friend’s home. Any readmission to the hospital or further complications
were identified. The total number of complications was calculated by summing the
complications for the hospital stay, the rehabilitation phase, and the rest of the year's
recovery period.

| determined the functional recovery outcome variables for each patient by
comparing the prefracture ambulation to the ambulation at the time of discontinuation of
therapy, at six months, and at one year. If the individual had attained his or her
prefracture ambulation status, the individual was categorized as fully recovered. If an
individual had not attained his or her prefracture ambulation status, the individual was
coded as not fully recovered. If any person died during the year following the time of the
fracture, the date and cause of death were identified and that individual was coded
deceased.
Data Analysis

| obtained descriptive statistics including means, standard deviations, and
frequency distributions on all study variables for which these statistics were appropriate
and viewed the shape of the distributions of the study variables by histograms. Chi-
sguare statistics and t-tests were use to evaluate the relationships between the
independent and dependent variables. Data were examined for accuracy in coding and
dataentry. All analyses were conducted using SPSS (version 7.5) for Windows. To
assist in the evaluation of the goodness of fit (GOF) of the model (i.e., how well the
model describes the observed data) ( Hosmer, Taber, & Lemeshow, 1991), | identified
and analyzed outlying and influential data, and assessed the violation of the assumptions

for chi-square and logistic regression analyses.
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Because logistic regression models are very sensitive to the effects of extreme
cases, data were carefully analyzed for outlying values and influential observations using
the diagnostics of leverage, studentized residuals, and Cook’ s Distance (Pregibon, 1981).
Leverage is a measure of extreme values in the independent variables (Pedhazur, 1997).
Leverage analysisindicated 15 cases with values over 2(k + 1)/N, aformula used to
identify high leverage values (Hoaglin & Welsch, 1978). Inspection of these 15 cases
revealed that these cases were either extreme on the age of the individual or extreme on
the combination of scores on the seven independent variables. Nevertheless, no
discernible change or gap in the list of leverage values was observed, suggesting the
absence of high leverage cases (Pedhazur, 1997).

Studentized residuals are used to detect cases with unusually large residuas
between predicted and observed values. Using a cutoff of + 3 standard deviations (default
in SPSS) on studentized residual values, no cases were identified as possible outliers.
Cook’ s Distance is a measure of influential observations on the independent or dependent
variables, or a combination of both (Pedhazur, 1997). Analysis of the Cook’s Distance
values showed no values over 1 (indicative of influence) and only one case with a
discernible rise in its value. None of the cases identified as possible outliers through the
leverage analysis were confirmed as influential through the use of the Cook’ s Distance.
Based on these findings, | decided to retain al of the casesin the anaysis.

The data met the assumptions of mutually exclusive, independent observations
and minimum expected frequency of at least five in any one cell required for the chi-
square statistic. The assumptions for logistic regression assessed included error-free
measurement, correct model specification, homoscedasticity, and absence of collinearity
(Menard, 1995; Pedhazer, 1997). In order to assure reliable and valid measurement, the
study variables used in the analysis were operationalized using well-defined, concrete or
standard indicators (e.g., age in years, number of agencies providing therapy, frequency
of therapy visits). The precision used in defining variables suggests that there was
minimal measurement error in the scores. Correct model specification was assessed
through examination of a scatterplot of residuals against predicted values (Pedhazer,
1997). A scatterplot that does not show any discernible pattern indicates that the model

was well specified and all relevant independent variables have been included. The
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scatterplot of the residuals against predicted values for this study demonstrated two
paralel curvilinear patterns. This suggests that possibly one or more important predictor
variables were missing from the analysis.

The scatterplot of residuals also indicated violation of the homoscedasticity
assumption. In other words, the prediction error was least for those individuals who were
clearly recovered or non-recovered and greater for those individuals who were not clearly
recovered or non-recovered. In contrast, the histogram of the studentized residuals
offered a dlightly leptokurtic distribution without evidence of skewness. Thus, the
histogram did not provide further evidence of heteroscedasticity.

Multicollinearity may pose a problem in regression analyses when independent
variables are correlated with one another (Menard, 1995; Pedhazur, 1997). Menard
(1995) suggests that high levels of collinearity may be present if any of the standardized
logistic regression coefficients are large or greater than 1. Since two of the standardized
logistic regression coefficients met this criterion (prefracture ambulation status, 3.77, and
prefracture mental status, 1.86), the collinearity of the variables was analyzed using
tolerance levels from alinear regression using the same model variables (Menard, 1995).
Since dl tolerance levels were greater than .01, high collinearity was not detected among
the variables (Menard, 1995; Pedhazur, 1997).

| determined the maximum number of variables to be used in the data analysis
through an estimation of power. Power analysis estimates effect size based on multiple
correlations of the study variables, the alphalevel, and the final sample size (Green,
1991). Cohen (1988) recommends a sample size of 99 for six predictor variables based on
amedium effect size, alpha .05, and a power of .80. He also suggested the number of
sample participants in aregression analysis be adjusted downward if any of the
independent variables has a strong relationship to the dependent variable. Because two
strong predictor variables (prefracture ambulation status and cognitive status) were used
in the analysis, | decided that seven variables was an acceptable number of independent
variables for the logistic regression model. All aphalevelsfor significance testing were
set at .05. A post hoc determination of power for the logistic regression was calculated
following the statistical analysis.

40



| analyzed the data using hierarchial logistic regression. Logistic regression
analysisis used to regress a categorical dependent variable on continuous or categorical
independent variables (Pedhazur & Schmelkin, 1991). The SPSS program automatically
performs dummy coding of categorical data when running the logistic regression
anaysis. Binary logistic regression requires a dichotomized dependent variable. For this
analysis, | categorized the cases into “completely recovered functionally” or *not
completely recovered functionaly.” Adjustments to the operational definition of
recovered and not recovered (allowance of a cane for the recovered category) were
attempted to improve the proportional size of the outcome categories (e.g., 24 fully
recovered, 75 not fully recovered). Although the categories became more equal in size, |
determined the revised definitions to be impractical and unrealistic. Thus, the original
definitions for recovery were retained.

In order to control statistically for differences among the sample participants on
variables known to be strong predictors of functional outcomes after hip fracture, the
following variables were entered in the first hierarchical step as ablock: age, prefracture
ambulation, and prefracture cognitive status. Because of the limited number of variables
recommended for the logistic regression, a 12-item health status index was considered
initially for inclusion in the first step of the analysis. However, the reliability of the
health status index was low (alpha = .64) and factor analysis revealed four separate
factors. Modification of the variables downward to seven variablesin the index only
increased the apha coefficient to .74 and the index could not be reduced to fewer than
two factors. Therefore, | decided not to use the health status index in the analysis.
Instead, | used the control variables of age, prefracture ambulation status, and prefracture
cognitive status. The remaining variables of interest to this study were added in the next
step of the analysis: frequency of therapy, type of therapy program, primary location of
therapy at the fourth week, and number of organizations providing therapy.

From the data analysis, | compared the log likelihood ratios using a chi-square
statistic to test the GOF of the model at each step (Menard, 1995). Significance levelsfor
each model, both sets of variables, and all of the independent variables were determined
at the appropriate step in the analysis. | identified the odds ratios for independent

variables with corresponding confidence intervals. In addition, the 95% confidence
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intervals for the odds ratios were calculated from the regression coefficients and the
standard error terms.
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Chapter 1V
Results

In this chapter, | identify the study hypotheses and describe the characteristics of
the variables used in the analysis. Next, | report the results from the statistical analysis
conducted for this study. Then, | provide the results of the power analysis estimation for
this study. Inthelast section of this chapter, | describe the findings of post hoc analyses
performed on the data.
Study Hypotheses

Four hypotheses were tested in this study. Specifically, | hypothesized that: (a)

older persons who do not recover fully from hip fracture differ from older persons who
do recover in the type of therapies received during the rehabilitation phase, (b) older
persons who do not recover fully from hip fracture differ from elderly persons who do
recover on the frequency of therapy provided during the rehabilitation phase, (c) older
persons who do not recover fully from hip fracture differ from age-peers who do recover
in the number of agencies or facilities involved in the provision of therapy services
during the rehabilitation phase, and (d) older persons who do not recover fully from hip
fracture differ from aged individuals who do recover in the setting from which they
receive rehabilitation services at four weeks post-hospitalization.

Variable Analysis

Hosmer and Lemeshow (1989) recommended careful univariate analysis of each

study variables to be used in alogistic regression analysis. The characteristics of the
study variables are presented in Table 3. In testing the relationships between the seven
independent variables to the dependent variable, a Bonferroni adjusted alpha of .007 was
used to maintain the family-wise alpha at .05 (Pedhazer, 1997). The relationship between
age and the dependent outcome variable was tested using an independent sampl e t-test.
The relationship was not significant (p > .007). Evaluation of the relationships between
the dichotomous independent and dependent variables, using the chi-square statistic,
offered one significant finding. Prefracture ambulation status and functional recovery
status at discontinuation of therapy showed a significant relationship, ¢ 2 (1, n=99) =
29.18, p < .007. Specifically, independent ambulation prior to hip fracture was associated
with full recovery at the time therapy was discontinued.
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Table3
Characteristics of the Study Variables

Variable Characteristic n

Age M =80.4years, SD =7.5 102
Prefracture Ambulation 61 independent; 41 not independent 102
Cognitive Status 68 oriented; 34 not oriented 102
Frequency of Therapy 38 5x/wk or less; 64 >5x/wk 102
Type of Therapy 43 PT only; 59 PT and OT 102
Number of Therapy Organizations 411 org.; 58 2 or more org. 99
Location of Therapy @ 4 Wks 31 home; 68 institution 99
Recovery Status @ 3 Months 24 recovered; 75 not recovered 99

The relationships between the independent variables were tested using chi-square
statisitics and t-tests. Age was not significantly related to any of the other independent
variables using a Bonferroni adjusted alpha of .008 for the family of 6 t-tests. Prefracture
ambulation was not significantly related to any of the other independent variables using a
Bonferroni adjusted alpha of .010 for the family of 5 chi-square statistics. Prefracture
mental status was significantly related to frequency of therapy, number of agencies, and
type of therapy using a Bonferroni adjusted alpha of .013 for the family of four chi-
square statistics. Significant relationships (using a Bonferroni adjusted alpha of .008 for
the family of chi-square tests) among the rehabilitation variables included frequency of
therapy to type of therapy, type of therapy to number of agenciesinvolved in
rehabilitation, and frequency of therapy to number of agencies involved in rehabilitation.
Specifically, afrequency of greater than five visits per week was associated with
receiving physical and occupational therapy rather than physical therapy aone.
Receiving multiple types of therapy was related to receiving therapy from more than one
agency. Receiving therapy more than five times per week was associated with receiving
therapy from more than one agency.



Test of the Hypotheses

The c?test on the differences of the log likelihood values was significant for the
logistic regression model after the first block of variables (age, prefracture ambulation
status, and prefracture cognitive status) was entered, ¢ % (3, N = 99) = 40.55, p < .05.
Two independent variables were significant in this first step model: prefracture
ambulation status, p < .05, and cognitive status, p < .05. At the second step in the
hierarchical logistic regression, the set of rehabilitation process variables (type of
therapy, frequency of therapy, number of organizations providing therapy, and location of
therapy at four weeks post-hospitalization) was entered in the equation. The second
block of variables was not significant, ¢ 2 (4, N = 99) = 3.01, p = .56. Two of the
independent variables were found to be significant using the Wald test (Hosmer &
Lemehow, 1989) on the regression coefficients in the final logistic model: prefracture
ambulation status, p < .05, and cognitive status, p < .05. The overall accuracy of the
model in correctly predicting the outcomes was 85.86%. Using a formula suggested by
Huberty (1984) for calculating the maximum chance criterion, the standardized normal
statistic value was 1.93, p < .03. Thus, the model yields a classification accuracy better
than would be expected by chance. Table 4 identifies the odds ratios and 95% confidence
intervals for the seven independent variables.

Table4
Odds Ratios and Confidence Intervals for the Independent Variables

Independent Variable Odds Ratio 95% Confidence Interval
Age 1.06 0.97,1.16
Prefracture Ambulation 43.56 8.74, 217.16*
Cognitive Status 6.44 1.17, 35.41*
Type of Therapy 1.47 0.24,9.13
Frequency of Therapy 1.19 0.19, 7.42
Number of Therapy Organizations 0.42 0.10,1.81
Therapy Location @ 4 Weeks 0.41 0.09, 1.85
*p<.05
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The odds ratio for a dichotomous variable is interpretable as a probability and isa
measure of association that approximates how much more likely it is for an outcome to
be present among those with x = 1 than among those with x = 0 (Hosmer & Lemeshow,
1989). An oddsratio of 1 means that there is an equal probability for an outcome to be
present regardless of the group one occupies. For example, an individual who is oriented
IS 6.44 times more likely to recover fully after hip fracture than someone who is not
oriented. The significance of each of the independent variables is determined by the
exclusion of 1 in the 95% confidence interval range.

Power Analysis
Using Cohen’s (1988) method for calculating power of a statistical analysis, the

power of this logistic regression based on a c? statistic was .66. Other factorsin the
power analysisincluded a significance of .05, 4 degrees of freedom, and a medium effect
size of .30. The power estimation times 100 is interpretable as “the percent of tests
carried out under the specified conditions which will result in the rejection of the null
hypothesis’ (Cohen, 1988, p. 249). For thisanalysis, a power of .66 isinterpreted as a
two in three chance of finding significance if differences, indeed, exist. Thus, power for
this study was somewhat low compared with a standard of .80.
Post Hoc Analyses

Because | was unable to explore the functional outcomes of participants over a

longer period of time by logistic regression analysis, | examined each case in the
study to assess if the functional recovery status achieved in ambulation by the end
of the rehabilitation period (at an average of three months) remained the same,
declined, or improved through the six-month and one-year points of the recovery
process. Of the 102 cases in this study, 61 maintained their ambulatory status
from the end of therapy until 6 months post-fracture while 13 others improved, 14
declined, 11 died, and 3 died during the rehabilitation phase. For the 88
remaining participants in the study, 60 of the participants maintained their
ambulatory status, 12 improved, 8 declined, and 8 died from the six-month point
to the one-year follow-up.

However, individuals did not remain in the same categories through the three
points of measurement. For example, of the 61 individuals who remained at the
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same functional status from the time therapy was discontinued until the six-month
follow-up, 41 continued to stay the same, 8 improved, 6 declined, and 6 died in
the period from 6 monthsto 1 year. Similarly, of the 13 who improved from the
time therapy was discontinued to the six month follow-up, 1 declined, 1 improved
further, 9 stayed the same, and 2 died in the period from 6 months to 1 year. For
the total period from the time therapy ended until the one-year follow-up, 41.4 %
of the participants (n = 41) remained at the same level of ambulation, 17.2 %
showed sustained decline (n = 17), 22.2% showed sustained improvement (n =
22), and 19.2 % died (n = 19). In summary, almost two-thirds (59%) of the
participants did not show stability in their functional status from the time therapy
ended through the one-year post-fracture assessment.

In order to explore the lack of significance of age in the regression analysis, |
anayzed the data to examine the influence of gender, prefracture residential
location, and type of fracture on the relationship between functional outcomes and
age. For males, there was a significant relationship between age and recovery, F
(1, n=26) =6.98, p<.05. Thus, for males, being younger had a significant
influence on the ability to recover full ambulation after hip fracture. No
relationship between age and recovery was found for women, F (1, n = 73) = .886,
p>.05. When controlling for gender in an analysis of variance, age and
functional status approached significance, F (1, N =99) = 3.67, p=.059. In
separate analyses, no significant differences were observed in the relationship
between age and functional outcomes when controlling for prefracture residential

location or type of fracture.
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Chapter V
Discussion

In this chapter, | discuss the findings of this study by explaining the resultsin
relationship to measurement issues and the study design, linking the results back to the
theoretical model, and describing the policy implications of the study results. Next, |
consider the limitations of this research study. Then, | identify the benefits of this
exploratory examination into hip fracture outcomes using a chronic disease trajectory
model. At the end of the chapter, | present the conclusions and recommendations of the
study that emerged during the process of conducting and completing this research project.

The hypotheses for this study propose that older persons with hip fracture who
fully recover differ from those who do not fully recover on factors related to the
rehabilitation process during the immediate post-hospitalization period. The findings of
the study did not support these hypotheses. Type of therapy, frequency of therapy, the
number of organizations involved in rehabilitation after acute care, and the location of
rehabilitation at four weeks post-hospital discharge did not influence the functional
outcome of ambulation upon completion of therapy. Specifically, the expectation that
only receiving physical therapy, receiving therapy less frequently, involvement of only
one agency for rehabilitation, and receiving institutional-based therapy at four weeks
post-fracture would relate to poorer outcomes was not substantiated by the results of the
analyses. The discussion that follows identifies and describes some of the possible
reasons for these findings.

From the power analysis performed following the logistic regression analysis,
power was somewhat low even to discover factors with a medium effect size. The lack
of significance in the results of the rehabilitation variables may be directly related to the
power of the statistical analysis rather than the lack of any actual influence from the
rehabilitation. Thus, the effect of the rehabilitation variables may have been present, but
the power of the analysis was such that the effect was not detected. If the parameters of
the power anaysis could have been modified or altered, significant findings for the
rehabilitation variables may have been demonstrated. Thus, alarger sample size or an
increased apha could have resulted in different findings for the variables of interest.
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Cohen (1988) suggested the results of an analysis with low power should be regarded as
ambiguous since the a priori probability of rejecting the null hypothesis was low.

The small initial sample size for this study limited the number of variables that
could be examined in the statistical model. Additionally, the sample sizes available for
anaysis at 6 months and one year were further reduced through deaths of 14 and 8
sample participants, respectively. Thus, to maximize the number of variables that could
be examined in the analysis, | decided to utilize the functional outcome data from the
follow-up point of discontinuation of therapy (approximately 3 months). In other hip
fracture outcome studies, time of testing affected results (Jette et a., 1987; Heithoff &
Lohr, 1990; Mossey & Magaziner, 1999). Variablesthat do not directly influence short-
term outcomes (moderators) may appear as significant predictors later on in the recovery
process or vice versa. For example, instrumental social support may be helpful to short-
term recovery, but this type of caregiving behavior may be detrimental to recovery in the
long term (Roberto, 1992b). Thus, although the rehabilitation variables did not show
significance in the short-term, opposite findings might be found in the long-term. The
guestion remains of when interventions are most important in the trgjectory of recovery
(Mossey & Magaziner, 1999).

Another consideration relevant to the findings of this study is the characteristics
of the sample. Many of the research studies on hip fracture outcomes have used healthy,
community-dwelling older persons exclusively and excluded more frail, cognitively
impaired, and institutionalized older persons. Variance in the results of many hip fracture
studiesis attributed to differences in the sample populations (Jette et al., 1987, Marotolli
et a., 1994; Mossey et a., 1989). This study involved a mixed-case sample of
participants who fractured a hip (e.g., mental status, gender, pre-fracture residential
location varied). The possibility exists that there were differential effects of the
rehabilitation variables on these different populations and the presence of a mix of these
types of participants may have contributed to the lack of significance in the findings.

With the exception of age, the final study variables used in this analysis were
measured dichotomously. Participants were categorized as being in one group or another.
For example, on the variable of frequency of therapy, the original information was

divided into three groups: (a) 5 times per week or fewer, (b) 6 to 10 times per week, or
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(c) more than 10 times per week. The data were then collapsed into two categories to
minimize the need for additional variables representing interactive effects between the
three different categories. For frequency of therapy, the two categories were 5 or fewer
and more than 5. In the process of collapsing the data across al of the independent and
dependent variables, variance in scoreswas lost. Thisloss of variance could have
influenced the results.

Additionally, operational definitions for variables affected how | grouped the
participants. For example, | defined dependent ambulation as needing human assistance
or an assistive device. If | had chosen to define dependent ambulation as needing human
assistance only, fewer individuals would have been classified as dependent in ambulation
prior to hip fracture. Although multicollinearity was not determined to be a problem in
this study, the significant relationships between some of the rehabilitation variables in
this study may indicate redundancy within the set of rehabilitation process variables
entered into the analysis. Thiswould explain the minimal explanatory power of the set of
rehabilitation variables. Also, the lack of significance for the set of rehabilitation may
reflect aless than ideal specification of the model by the inclusion of irrelevant variables.
Additionally, the scatterplot of residuals demonstrated heteroscedasticity that suggests the
possible omission of relevant variables such as gender. Thus, the results of this study
may have been influenced by the way in which the data were constructed.

For this study sample, few individuals fully recovered (24%) and most individuals
did not fully recover (76%). The fact that few personsin this study recovered limited the
amount of data available for the category of recovered individualsin the analysis.
Although requirements were met for all cellsin the chi-square test on the regression
model, the disparity in the cell frequencies in the analysis may have contributed to the
lack of significant findings. In arecent workshop on hip fracture recovery outcomes,
Mossey (Mossey & Magaziner, 1999) warned that how investigators define recovery in
hip fracture research affects what is found. Thus, the definition used for recovered in this
study resulted in few individuals being categorized as fully recovered and may have
contributed to the lack of significance for the rehabilitation variables.

The research on hip fractures has consistently demonstrated the strong influence

of prefracture personal characteristics such as ambulation level, ADL function, and
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cognitive status on recovery outcomes (Cobey et al., 1976; Katz et al., 1967; Koval et d.,
1995; Magaziner et al., 1989; Miller, 1978; Mossey et a., 1989). Prior research has been
less successful in clearly showing the importance or influence of more external factors
such as care locations, techniques, and patterns. The findings in this study that
prefracture ambulation and cognitive status are significant predictors of functional
recovery are supportive of the strong influence of intrinsic factors in recovery after hip
fracture. Rehabilitation process variables appear to sway recovery outcomes only
marginally in comparison to personal or internal characteristics.

As described in the literature review, hospital rehabilitation process variables such
as intensity or frequency have a positive effect on short-term functional outcome and
discharge location, and long-term functional outcomes (Barnes, 1984; Bohannon et al.,
1990; Guccione et a., 1996; Zuckerman et al., 1990). Contrary to the findings of those
studies, this study did not demonstrate the same results. Specifically, intensity of therapy
and type of therapy were not significant. The effects of a mixed-case sample may have
bearing on the findings for these two variables. The frequency of therapy after discharge
from the hospital is determined by multiple parameters. Doctors and therapists may
prescribe a certain frequency of therapy based on a particular pattern of care or place of
care. Rehabilitation potential often determines frequency of therapy (Hielema, 1979).
Less functionally independent individuals may be in along-term care facility for
rehabilitation that provides either daily or twice-a-day servicesto meet Medicare
reimbursement requirement for skilled daily care (higher frequency of visits). More
functionally independent patients may be discharged directly to home and typically
receive therapy two to three times per week through home health care services(lower
frequency of visits). Cognitively impaired individuals who do not have the memory
skills necessary for OT treatment for ADL training are often not referred for OT and the
frequency of their overall therapy islimited to PT only (lower frequency of visits). In
this sample, 79 % of the sample participants were discharged to along term-care facility
with the remainder going to other settings. The sample was also divided on cognitive
status with 67 % oriented and 33 % disoriented prior to the fracture. The presence of
multiple types of patients in the sample may serve to confound the measurement of these

two variables and contribute to the nonsignificant findings.
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Because the other rehabilitation process variables, number of organizations
involved in the rehabilitation phase and location of rehabilitation at 4 weeks, have not
been observed in the prior research on hip fracture outcomes, comparison to other
findingsis not possible. The expectation that the number of organizations involved in
rehabilitation would make a difference in recovery was based on a course that |
commonly observed as a physical therapist. Older persons who fracture a hip often are
discharged from the hospital, receive therapy in along-term care institution for several
weeks, return home with home health services prescribed, and then receive outpatient
therapy once they are no longer home-bound. The premise for including the variable was
that individuals who follow this typical course receive therapy from more than one
organization while other individuals who go to a skilled nursing facility and remain there
only receive therapy from a single organization.

Similarly, the variable of location of therapy at four weeks was operationalized to
represent the same commonly observed trgjectory. Patients who are more functionally
independent earlier in their recovery will most likely be back at home by four weeks
following discharge from the hospital. Frequently, patients leave a nursing facility after
the 20th day because there is a hefty Medicare co-payment on skilled nursing bed charges
on the 21% day of coverage. Longer lengths of stay are required for individuals who are
functionally dependent, making slow progress, or who live alone. The lack of
significance in these variables may relate part to the variety of trajectories towards
functional recovery that exist rather than adherence to any one particular pattern or
course.

Age was included as an independent variable in this study based on consistent
research findings demonstrating a strong relationship to recovery outcomes (Beals, 1972;
Kiel et al., 1994; Lu-Yao et a., 1994). However, it was not a significant contributor to
the logistic regression model. The findings of the second post hoc analysis suggest that
when controlling for gender, age and recovery outcome become more closely related to
each other. Therefore, a possible explanation for the lack of significance in this study is
the inability of the analysis to support more variables to control for personal differences
like gender in the sample. Ferrucci and colleagues (1997) suggested that the ol dest

patients (>85 years) received less intensive care following a disabling condition like hip
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fracture or stroke than their younger counterparts (65 to 85 years). Thus, prior research
may reflect differential care of the elderly patients with advancing age while this study
did not.

At issuein this research study was alarger general question of whether hip
fracture should be considered an acute or a chronic condition. The lack of stability of
functional outcomes after the discontinuation of therapy at approximately three months
shown in the first post hoc analysis indicated the long-term nature of the recovery process
after ahip fracture. Thisinstability in functional outcomes also suggests the possible
need for continued management or shaping of the trgectory of the condition by the
patient, family members, and health professionals for far longer periods of time than was
typically provided to individuals in this study sample. In addition, descriptions of
recovery trgectories for this sample through one year clearly indicate variance in form
and functional outcome. | believe these indicators demonstrate elements of chronicity.
However, taking into consideration the acute features that do exist at the time of the
actual hip fracture event, a clearer, overall picture of hip fracture may be seen through the
following definition. Hip fracture is a disabling condition with a recovery course that
includes both acute features and chronic sequel ae.

A chronic disease trgjectory model guided this study. In discussing the findings,
clear linkages back to the theoretical model are useful. The findings of this study
supported other hip fracture research demonstrating the strong influence of intrinsic or
personal characteristics on recovery and the more limited effect of extrinsic or
environmental factors such as post-hospital rehabilitation (Craik, 1994; Heithoff & Lohr,
1990; Mossey & Magaziner, 1999). The chronic disease trgjectory model treats
individual phases as equally important (Corbin & Strauss, 1991a). The findings of prior
research have demonstrated the positive effects of hospital rehabilitation (Barnes, 1984,
Bohannon et al., 1990; Guccione et a., 1996; Zuckerman et al., 1990). Perhapstherole
of health professionals is more effective at other phases of the trgjectory. If optimization
of personal factors can result in more positive outcomes, then the prefracture phase of the
tragjectory would be an obvious target for intervention. Health promotion programs that
foster functional independence, adequate nutrition, strong social support, and cognitive

integrity are potential strategies for enhancing overall functional status. The objectives of
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the health promotion interventions would be two-fold: prevention of hip fracture from
ever occurring and maximization of functional status in case hip fracture should occur.

In view of changesin the health care arena, Corbin (1998) recently presented an
updated version of the original chronic illness trajectory model. The model now
incorporates the same concepts of health promotion and illness prevention. Corbin stated
that the main goal of careis “to keep populations free of chronic conditions, and when
chronic conditions do strike, to assist those affected to control symptoms, prevent
complications and disability, and maintain stability so that there might be quality and
quantity to life” (p.37). Thisgoa of careiswaell suited to the condition of hip fracturein
older adults.

Another strategy suggested by the chronic illness trgjectory model is to develop
new methods or better ways for health professionals, earlier on in the trajectory, to assist
patients and their familiesin preparing for the management of the illness course after
their exit from the therapeutic relationship. Considering the lack of stability shown in
functional outcome measures from short-term to long-term time periods, the presence of
health professionals for therapy or other supportive care should be extended longer into
the trgjectory course. Corbin (1998) stated that “ shaping an iliness course is so complex
that it requires the cooperative efforts of many people’ (p.37). Given sufficient time for
intervention by therapists and other health professionals, the significance of rehabilitation
efforts may berealized. Lastly, with evidence of avariety of differing recovery
trajectories after hip fracture, emphasis remains on flexible and individualized care than
can assist in the management of coexisting multiple chronic conditions commonly seen
with older individuals, including those with hip fracture.

Although hip fracture in older adults may seem distance from or unrelated to
governmental concerns, the findings of this study have direct implications for policy
makers. Of first concern isthe length of time Medicare will reimburse therapy services
after hip fracture. Together doctors and therapists must discontinue therapy services
when no further progress is observed, maximum benefits have been reached, or goals
have been achieved. But, the findings from this study, as well as others, demonstrate a
lack of stability of functional outcomes in the vast mgjority of hip fracture patients after

the discontinuation of therapy. One reason for alack of predictive power for the



rehabilitation factors included in this study could have been the short period of time
therapy was provided. Since 1998, the final year of this study, a new system of
prospective payment for nursing home and home health agencies has further altered the
care patterns after hip fracture with shorter lengths of stay in nursing homes and fewer
allowable home hedlth visits. AsLyons (1997) suggested “caution must be taken to
prevent short-term cost-saving measures from compromising long-term outcomes for
elderly hip fracture patients’ (p. 519).

At present, only a single hospital reimbursement category exists for the diagnosis
of hip fracture. Thus, all older persons, regardiess of their age, health, gender, type of
fracture, and residential location, are grouped together for the purposes of paying for
care. With the variations reported in hip fracture recovery trajectories and outcomes that
are based on differences observed on these variables, treating all older persons with hip
fracture as a homogeneous group may artificially limit the probability for full recovery
for some groups of elders. A more effective method of reimbursement for care following
a hip fracture would need to incorporate allowances for individual differencesinto the
payment system. Fox and her colleagues (1999) recently suggested at |east two
reimbursement groupings based on their findings of differences between older individuals
with femoral neck hip fractures and those with intertrochanteric fractures.

Similarly, treatment patterns for older persons who fracture a hip may, aso,
require further differentiation. Some older persons with hip fracture may benefit from
longer hospital stays while others may not. Other elderly hip fracture patients may
recover better with more frequent and intense short-term rehabilitation after discharge
from the hospital while some may just need an extended total time of therapeutic
intervention. Individualization of care based on differential health and demographic
characteristics has the potential to improve the functional outcomes of alarge number of
older persons who fracture a hip. The larger question surrounding this issue may be
whether care patterns should be determined by reimbursement guidelines or by individual
patient need.

The present system of post-hospitalization care for older persons with hip fracture
is fragmented with multiple types of organizations providing services. Presently, after-

care such as therapy and nursing services are provided by acute rehabilitation facilities,
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long-term care facilities, home health agencies, and outpatient rehabilitation agencies.
The relative merits or limitations, in terms of outcomes, for these differing organizations
or the use of certain combinations of these organizations have yet to be determined. The
determination of which of these organizations will be used is often based on information
such as doctor preference, patient request, or payment criteria. Health care professionals
need guidelines that provide objective information on the optimization of recovery
outcomes based on patient characteristics so that an appropriate match could be assured
between the characteristics of the older person who has fracture a hip and the best method
of after-care.

Research Limitations

Although this research was designed to minimize specific problems found in
previous hip fracture outcome studies, the results and findings of this project were bound
as all research by the methodology employed. The number of missing records and
incomplete information on some variables in the medical charts reviewed were limiting
factors of this research. The sample size limited the number of variables that could be
examined in the regression analysis. Logistic regression anaysis was limited to the
functional outcome at the three-month follow-up period because of the smaller number of
living participants at the six-month and one-year follow-up times. Additionally, the
sample did not include older individuals who sustained a hip fracture but were treated by
nonsurgical approaches for their injury. Thus, the findings of this study are only
generaizable to older individuals who fracture a hip and are treated surgically for their
hip injury.

Contributions of the Study

This study served to replicate and support previous research efforts by using
similar predictive and functional outcome variables. It extended the previous research by
investigating new variables related to the use of a chronic illness trajectory framework to
organize the recovery course. The project’s conclusions suggest new determinants of
nonrecovery that need future exploration (e.g., pain, low vision, nutritional status).
Application of the chronic disease trgjectory framework and the hip fracture trajectory
phase model may be useful in guiding others to further research aimed at identifying

ways to moderate or shape the course of recovery. Improvement in hip fracture recovery
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rates has the potential of affecting the quality of life for the over a quarter million older
persons. Continued and concentrated work in this research area can make significant
contributions in guiding public policy regarding medical care and cost effective health
coverage after adisabling injury. Overal, the findings augment the existing body of
knowledge on hip fracture recovery and further define areas of future research so that the
prognosis for full recovery is the expected outcome for most older persons who fracture a
hip.

Conclusions and Recommendations

Much more research is needed to continue the investigation into recovery
outcomes for older persons who fracture a hip. Future studies should be designed such
that samples are sufficiently large to study more factors, provide more statistical control
on characteristics of the sample, and find smaller-sized effects. More studies need to be
designed longitudinally such that short- and long-term outcomes can be examined.
Further improvement in the knowledge base on this topic could be realized if more
prospective research designs rather than retrospective designs were implemented. More
research is needed on mixed-case samples or specia populations within the older adult
category. For example, examining the differences between treatment regimes, care
patterns, and outcomes for the young-old versus the old-old might lead to the discovery
of particular methods to optimize care for these two very different groups of older
persons. Other differential categories to explore include race, gender, cognitive status,
and prefracture residential location. The study of hip fracture recovery would benefit
substantially from an expanded use of theory as the foundation for future research efforts.
For example, use of a socio-feminist theoretical perspective might be helpful in
describing the differential experiences of men and women after hip fracture.

Although there are many factors that could be examined in relation to their
influence on hip fracture outcomes, there are a few specific factors that warrant special
attention in future research endeavors. The effect of pain throughout the recovery course
has received very limited attention in the prior research. Research into the influence of
pain on functional outcomes and the usefulness of pain management techniquesin
moderating the effects of pain on recovery are overdue. The prefracture nutritional status

of the majority of the participants in this study appeared to be below acceptable levels.
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Many of the study participants were recognized as being at nutritional risk and were
provided nutritional supplements during their convalescence. Questions remain as to the
consequences of poor nutritional status on long-term recovery outcomes for elderly hip
fracture patients and the effects of nutritional supplementation in shaping the course of
the recovery trajectory. The relationship between low vision and hip fracture recovery is
not well documented in prior research studies. Given the capacity of visual deficitsto
limit the performance of both gross and fine motor activities, research into the influence
of visual integrity on functional outcomesis essential. From a practitioner’s view, the
significant relationship between mental status and patterns of care (frequency of therapy
and type of therapy) is troublesome. Research is needed that isolates the best
interventions and care patterns for all older adults and reduces any bias in care based on

cognitive status.

Finally, a new definition of recovery is needed. Examining hip fractures from the
narrow perspective of physical recovery provides alimited view of outcomes after hip
fracture. Future research needs to incorporate more global measures of recovery (Mossey
& Magaziner, 1999). Factors such as resumption of roles, relationships, and living
arrangements need to be reflected in the recovery index. Important in any future
definition of recovery is the concept of adaptation. Full recovery may not necessarily
mean compl ete recovery to prefracture status in every aspect of functioning. Instead, full
recovery may involve areorganization of skills and abilities to incorporate or
accommodate for changes in physical status such that an active and vita life is possible.
Inconsistency in the definition of recovery outcomes makes comparison of research
studies difficult or impossible. Verbrugge and Jette' s (1994) theoretical model of the
disablement process model may prove to be a useful framework for unifying the
definition of recovery to include factors other than physical performance measures and
provide consistency in the definition of recovery. Continued use of the chronic disease
trajectory model (Corbin & Strauss, 1991a) in other hip fracture studies may be beneficial
in the reconstruction of a more comprehensive definition of recovery after hip fracture.

The number of older persons who will fracture a hip is expected to rise rapidly in
the 21% century as the number of older individuals increases. Thus, attention to the issue

of hip fracture recovery is pressing. Unlike cancer, heart disease, and Alzheimer’s
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disease, there are no specia associations or organizations advocating for research on this
condition and no network of support groups for elderly hip fracture patients or their
families. Continued research to identify factors that promote full recovery is essentia for
assuring that the opportunity for complete recovery is the reality for older adults who

fracture a hip.
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A Facsimile of the Medical Center Letter of Agreement

Medical Center Logo
January 11, 1999

Donna K. Dawson, MSG-LPT
103 Fox Road
Clarksville, VA 23927

Dear Ms. Dawson:

It was a pleasure meeting with you on December 21, 1998 at which time we
discussed your upcoming dissertation research project which you wish to conduct at the
medical center. | understand that the research will consist of the examination of the
differences between older individuals who fully recover following hip fracture with those
who do not. Thiswill require obtaining information from patient records and will be
permitted based on the following understanding:

- All medical record information will be held confidential.
No individual patient or physician identifying information will be
reported.
All data will be reported in aggregate.
Documentation of approval for this research by the Institutional
Review Board for Research Involving Human Subjects (IRB) at
Virginia Tech will be provided to the medical center before the
research is initiated.
Findings from this research will be shared with the medical center
following the defense of the final dissertation paper.

If your are in agreement with the terms as stated above, please sign and return this
correspondence. We look forward to working with you and sharing the results of your
research.

Sincerely,

Chief Executive Officer
Donna K. Dawson, MSG-LPT
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Facsimile of Orthopedic Group Letter of Agreement

April 11, 1999

The Center for Gerontology
VirginiaTech

237 Wallace Hall
Blacksburg, VA 24060

To Whom It May Concern:

Donna K. Dawson has asked permission to review records of our patients for her study
concerning hip fractures. We wholeheartedly support her research efforts. The
stipulations are that all medical record information will be held confidential, and that no
individual patient or physician will be identified. We understand that IRB approval has
been obtained at Virginia Tech. We certainly will appreciate information regarding the
results of the study as well.

Please feel free to contact me if there are any other questions regarding this matter.

Sincerely,

Orthopedic Group
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Hip Fracture Outcome Research

Coding Form

Case number Date Hospital #

Long Term Care #

Home Health #

Orthopedic #
Prefracture Variables
Personal characteristic information:
#1 Age at time of fracture years #2 Education level years

#3 Gender male(0) female(1)

#4 Ethnicity White (0) Black(1) other(2)
Social status:
#5 Marital status: married (0)
single, never married(1)
separated (2)
divorced (3)
widowed (4)
#6 Living arrangements: living in own home (0)

living in an apartment (1)
living in ahome for the aged (2)
living in a SNF/ICF facility (3)

#7 Socioeconomic status/payment source: Medicare only (0)
Medicaid only (1)
Medicare & Medicaid (2)
Medicare & private insurance (3)
Other (4)

Psychological status:

Drugs on admission:

# 8 Total number of psychoactive drugs:

Psychiatric diagnoses:
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#9 Total number of psychiatric diagnoses:
#10 Mental status: oriented to time/place/person (0) disoriented (1)

Physical status:

Functional status:

#11 Ambulation ability:
independent ambulation (0)
ambulation with an assistive device or assist of one(1)
ambulation with minimal to moderate assistance of one
& use of an assistive device (2)
maximal assistance of two people & an assistive device (3)
unable/nonambul atory (4)

ADL ahility:
#12 Bathing: independent (0) #13 Dressing: ____independent (0)
assistance of one (1) _____assistance of one (1)
assistance of two (2) ____assistance of two (2)
unable to perform (3) _____unableto perform (3)
#14 Transferring: independent (0) #15 Steps: __independent (0)
assistance of one (1) _____assistance of one (1)
assistance of two (2) ____assistance of two (2)
unable to perform (3) _____unableto perform (3)
Medical status:

Existing medical conditions:

#16 Total number of existing medical conditions

Hemoglobin level:
#17 Anemia present (0)

absent (1)
#18 Vitamin B12 injections: received (0)
did not receive (1)
#19 Use of ERT: prescribed (0)
not prescribed (1)
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Nutritional status:

Body weight in Ib: Body height in inches: Calculated BMI
#20 nutritional status: mal nourished/poor nutritional status (0)
well nourished (1)
overweight (2)

Serum albumin level

#21 Protein status: adequate (0)
deficient (1)
Sensory status.
#22 Vision: no deficit indicated/no related disease diagnoses (0)

corrected with glasses or surgery (1)
deficit indicated (2)

#23 Hearing: no deficit indicated/no related disease diagnoses (0)
corrected with glasses or surgery (1)
deficit indicated (2)

Event/Hospitalization Variables:

#24 | ocation of the hip fracture event: indoors at home (0)
outdoors (2)
indoors at afacility (3)

#25 Time of day: morning (0) Date:
afternoon (1)
evening (2)
night (3)

#26 Time from fracture to arrival in the emergency room: hours

#27 Method of transport: ambulance (0)
car (1)
other (2)

#28 Type of fracture: surgical neck (0)
trochanteric (1)
subtrochanteric (2)

#29 Type of surgical repair: internal fixation with pins, plates, & rods (0)

hemiarthoplasty (1)
total hip replacement (2)
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#30 Time from arrival in the emergency room until surgery: hours

#31 Total time from fracture to surgery: hours

#32 Mental status 1% day postop: oriented (0) disoriented (1)

#33 Initial weight bearing status: FWB (0) PWB (1) WBAT (2)
NWB (3)

Complications during hospitalization:

#34 Total number of hospital complications:

New diagnoses.

#35 Total number of new hospital diagnoses:
#36 Number of major changes in hospital medicine regimes:
#37 Number of missed hospital therapy treatments:

Timing of achievement of indices of progress/recovery:
#38 Postop day first out of bed:
#39 Postop day for first trip to bathroom:
#40 Postop day for first eating solid food:
#41 Postop day for first taking p.o. pain meds:
#42 Postop day for removal of catheter:
#43 Postop day for removal of 1V fluids:

#44 Frequency of visitation by family, friends, & clergy: daily & regular (0)
infrequent & sporadic (1)
none (3)

#45 Total number of daysin acute care: days

#46 Ambulation ability at hospital discharge:
independent ambulation (0)
ambulation with an assistive device or assist of one(1)
ambulation with minimal to moderate assistance of one
& use of an assistive device (2)
maximal assistance of two people & an assistive device (3)
unable/nonambulatory (4)
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ADL ability at hospital discharge:

# 47 Bathing: independent (0) #48 Dressing: independent (0)
assistance of one (1) assistance of one (1)
assistance of two (2) assistance of two (2)
unable to perform (3) unable to perform (3)
#49 Transferring: independent (0) #50 Steps. independent (0)
assistance of one (1) assistance of one (1)
assistance of two (2) assistance of two (2)
unable to perform (3) unable to perform (3)
#51 Discharge location: own home (0)

long-term care facility (1)

acute rehabilitation facility (2)

relative/friend’ s home (3)

funeral home (4) Cause of death & date
Rehabilitation Variables.

#52 Location of rehabilitation for the first 1-4 weeks:

home with home health (0)

home with outpatient services (1)
long-term care facility (3)

acute rehabilitation facility (4)

sub acute rehabilitation facility (5)

#53 Location of rehabilitation after 4 weeks:

home with home health (0)

home with outpatient services (1)
long-term care facility (3)

acute rehabilitation facility (4)

sub acute rehabilitation facility (5)

#54 Frequency of PT & OT/week for the first week out of the hospital:
0-5 times/wk
6-10 times/wk
11- 15 times/wk
16-20 times/wk

#55 Frequency of PT & OT/week for the fourth week out of the hospital:
0-5 times/wk
6-10 times/wk
11- 15 times/wk
16-20 times/wk

76



#56 Number of readmissions to the hospital: Reason(s)

#57 Number of new diagnoses during rehabilitation:
New diagnoses.

#58 Number of major changes in drug regime during rehabilitation:
Description of major changes in drug regime:

#59 Number of missed therapy visits during rehabilitation:
Reason(s) for missed therapy:

Complications during the rehabilitation phase:

#60 Total number of new complications during rehabilitation:

#61 Total number of changes in medical status through rehabilitation:
If expired, cause and date of death:

Recovery indices for the rehabilitation phase:

#62 Independent donning/doffing clothes:_ achieved (0) _ not achieved (1) week
#63 Independent with bed transfers: :_ achieved (0)____not achieved (1) week

#64 Independent with toileting to the BR:____achieved (0)___ not achieved (1) week
#65 Independent with steps: :_ achieved (0)____not achieved (1) week

#66 independent with car transfers: . achieved (0)___ not achieved (1) week

#67 Postop week when PT was discontinued:

#68 Postop week when OT was discontinued:

#69 Ambulation ability at discharge from PT:
independent ambulation (0)
ambulation with an assistive device or assist of one(1)
ambulation with minimal to moderate assistance of one
& use of an assistive device (2)
maximal assistance of two people & an assistive device (3)
unable/nonambul atory (4)

ADL ability at discharge from PT & OT:

#70 Bathing: independent (0) #71 Dressing: ____independent (0)
assistance of one (1) ____assistance of one (1)
assistance of two (2) _____assistance of two (2)
unable to perform (3) _____unableto perform (3)
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#72 Transferring: independent (0) #73 Steps: independent (0)

Outcome Variables:

assistance of one (1) assistance of one (1)
assistance of two (2) assistance of two (2)
unable to perform (3) unable to perform (3)

Six month outcome status:

#74 Ambulation ability:

independent ambulation (0)

ambulation with an assistive device or assist of one(1)
ambulation with minimal to moderate assistance of one

& use of an assistive device (2)

maximal assistance of two people & an assistive device (3)
unable/nonambul atory (4)

ADL ability:
#75 Bathing: independent (0) #76 Dressing: ____independent (0)
assistance of one (1) _____assistance of one (1)
assistance of two (2) _____assistance of two (2)
unable to perform (3) _____unableto perform (3)
#77 Transferring: independent (0) #78 Steps: _____independent (0)
assistance of one (1) _____assistance of one (1)
assistance of two (2) ____assistance of two (2)
unable to perform (3) _____unableto perform (3)

#79 Pain level ranging from 1-10:

#80 Residential location: home (0)

long-term care facility (1)
home for the aged (2)
family/friend’s home (3)
expired/cause & date of death

One year outcome status:

#81 Ambulation ability:

independent ambulation (0)

ambulation with an assistive device or assist of one(1)
ambulation with minimal to moderate assistance of one

& use of an assistive device (2)

maximal assistance of two people & an assistive device (3)
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unable/nonambulatory (4)

ADL ability:
#382 Bathing: independent (0) #33 Dressing: ____independent (0)
assistance of one (1) _____assistance of one (1)
assistance of two (2) ____assistance of two (2)
unable to perform (3) ____unableto perform (3)
#384 Transferring: independent (0) #85 Steps: __independent (0)
assistance of one (1) ____assstance of one (1)
assistance of two (2) _____assistance of two (2)
unable to perform (3) _____unableto perform (3)

#386 Pain level ranging from 1-10:

#87 Residential location: home (0)
long-term care facility (1)
home for the aged (2)
family/friend’s home (3)
expired/cause & date of death (4)

#38 Number of readmissions to a higher level of care, changes in drug regime, or further
complications:

#389 Total number of changesin medical condition over the one year
trajectory:

#90 Final Functional Recovery Outcome:
Fully functionally recovered (0)
Not fully functionally recovered (1)
Deceased (2)

79



APPENDIX D
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Table5

Summary of the Hip Fracture Trajectory Variables

Variable Sample Characteristics n

Prefracture Variables

Psychoactive drugs M =3.20, SD =2.20 102
Psychiatric diagnoses M = .68, SD =.79 102
Anemia (hemoglobin) 46%- present, 54%- not present 100
Vitamin B-12 injections 1%- receiving, 99%- not receiving 102
Estrogen therapy 3%- receiving, 97%- not receiving 102
Protein status (albumin) 31%- adequate, 68%- deficient 76
Vision 8%- deficit indicated, 92%- no deficit indicated 102
Hearing 37%- deficit indicated, 63%- no deficit indicated 102

Event Variables

Fracture-time of day 69%- daytime, 31%- nighttime 88
Method of transport 81%- ambulance, 2%- other vehicle, 7%- none 99
Time-fracture to ER M = 7.65 hours, SD = 24.92 68
Time-ER to surgery M = 17.25 hours, SD = 13.51 78
Time-fracture to surgery M = 15.75 hours, SD = 27.78 65

Hospitalization Variables

Mental status after surgery  53%- oriented, 47%- not oriented 102
Initial weight-bearing status 83%-WBAT, 7%-NWB, 6%-PWB, 4%-TDWB* 102
Complications M =2.05,SD =120 101

New diagnoses M =.14, SD = .47 101
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Changes in drugs M =.30, SD =.99 101

Missed therapy M = .38 visits, SD = .90 95
Post-op day out of bed M=1.01,SD = .43 88
Post-op day to bathroom M=242,SD =124 12
Post-op day with solid food M =1.04,SD = .41 67
Post-op day-oral painmeds M =179, SD = 1.38 66
Post-op day without catheter M =3.25, SD =2.41 65
Post-op day without 1V M=267,SD =15 70
Frequency of visitation 79%- daily & regular, 18%- infrequent, 3%- none 102
Bathing at discharge 1%- independent, 93%-1 assist, 6%- >1 assist 102
Transfers at discharge 4%- independent, 40%-1 assist, 56%- >1 assist 102
Dressing at discharge 1%- independent, 92%-1 assist, 7% - >1 assist 102
Stepclimbing at discharge 8%- 1 assist, 92%- unable 102
Rehabilitation Variables
Location of rehab.- week 1 14%- home, 86%- institution 102
Frequency therapy - week 4 61% < 5x/week, 39% > Sx/week 97
Readmissions to hospital M =.16, SD = .39 102
New diagnoses M=.18,SD=.41 97
Changes in medications M =.44,SD=.78 95
Missed therapy M =.74,SD = 2.03 91
Complications M =122, SD =1.40 97
Week PT discontinued M =11.37, SD = 8.46 82
Week OT discontinued M =5.14,SD =4.30 65
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Bathing at end of therapy 36%- independent, 62%- 1-2 assist, 2%- unable 99
Dressing at end of therapy ~ 36%- independent, 62%- 1-2 assist, 2%- unable 99
Transfers at end of therapy  44%- independent, 44%- 1 assist, 12%- 2 assist 99
Stepclimbing-end of therapy 22%- independent, 39%- 1-2 assist, 39% unable 90

Outcome Variables at 6 Months

Bathing 40%- independent, 57%- > 1 assist, 3%- unable 88
Dressing 40%- independent, 57%- > 1 assist, 3%- unable 88
Transfers 50%- independent, 48% > 1-2 assist, 2%- unable 88
Stepclimbing 37%- independent, 37%- 1-2 assist, 27%- unable 85
Presence of pain 67%- none indicated, 33%- pain presence indicated 88

Outcome Variables at One Y ear

Bathing 43%- independent, 54%- 1-2 assist, 4%- unable 80
Dressing 44%- independent, 53%- 1-2 assist, 4%- unable 80
Transfers 49%- independent, 46%- 1-2 assist, 5%- unable 80
Stepclimbing 39%- independent, 32%- 1-2 assist, 29%- unable 77
Presence of pain 67%- none indicated, 33%- pain presence indicated 80
Medical changes after renab. M =1.13,SD =151 80
Medical changes (1 year) M =434,SD =240 80

*WBAT- weight bearing as tolerated, NWB — non-weight bearing, PWB — partial weight

bearing, TDWB — touch-down weight bearing
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