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ABSTRACT 

Older American consumers require accurate and complete information in order to 

make informed decisions regarding health. Falls are a significant problem in older 

Americans and are negatively associated with quality of life and health. Current fall risk 

models are costly and expensive, and do not represent all reasons for falls. The purpose 

of this study was to investigate demographic and psychological well being variables to 

determine if they could improve the information provided from current fall risk models. 

This information could be used preventatively to reduce fall risk in older Americans. The 

study was a cross sectional, longitudinal survey design using the Health and Retirement 

Study (HRS) database. The sample consists of over 11,000 Americans 65 and older and is 

generalizable to the older population within the United States. An association between 

demographic risk factors (age, marital status, gender, education, monthly expenditures) as 

well as psychological well being risk factors (positive attitude, loneliness, anxiety, 

activity level, depression and perceived health) was compared with the variables fall 

incidence, fall with injury and fall frequency in a population of Americans 65 and older. 

The sample was limited to those who were home dwelling in the contiguous 48 states. 

Several variables were significant in their association with fall incidence, fall with 

injury and fall frequency. The variables age, depression and anxiety were positively 

associated with fall incidence, fall with injury and fall frequency. The variables Black, 

and report of good perceived health were associated negatively with fall incidence, fall 

with injury and fall frequency. Other variables had mixed associations. Being male was 
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negatively associated with fall incidence, and fall with injury but positively associated 

with fall frequency. Positive attitude was positively associated with falls but negatively 

associated with fall frequency. Being Hispanic was negatively associated and increased 

monthly expenditures were positively associated with fall frequency. The results of this 

study could be used to improve current fall risk models and may assist in providing 

preventative intervention for "at-risk" older Americans. 
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CHAPTER I 

INTRODUCTION 

Background and Statement of the Problem 

Statement of the Problem 

Falls are a common cause of morbidity and mortality among elderly individuals 

(Lipsitz, Jonsson, & Kelley, 1991). Prevention strategies for reducing the frequency of 

falls in the elderly require a better understanding of the causes and risk factors associated 

with falls (Cheal & Clemson, 2001; Tinetti, Speechley, & Ginter, 1988). Recent research 

has supported the effectiveness of preventative strategies for reducing fall risk (Gumming 

et al., 1999; Tinetti, Medes de Leon, & Doucette, 1994). Previous models for fall risk 

factors have been proposed but did not include additional risk factors such as 

demographics and psychological well being. This study investigates the relationship of 

demographic risk factors (age, marital status, gender, education, monthly expenditures) as 

well as psychological well being risk factors (positive attitude, loneliness, anxiety, 

activity level, depression and perceived health) with fall incidents in older Americans. 

The findings would allow health care practitioners the ability to use additional risk 

factors in addition to the current intrinsic and extrinsic factors used for fall risk factor 

modeling. Data were obtained from the 1998 Health and Retirement Study (HRS) 

database. The sample of the HRS consists of over 8,200 different households (non-

institutionalized) of home dwelling older Americans that had planned or were currently 

making retirement decisions. This chapter will introduce the relevance of falls to the 



health care consumer, the purpose of the study, the research questions addressed in the 

study, and an explanation of terms. 

Fall Risks and the Health Care Consumer 

Falls are the leading cause of death for the elderiy (defined within this paper as 

age 65 and older) and can lead to other catastrophic health-related consequences (Gill, 

Williams, Williams, & Hale, 1998). The Worid Health Organization defines a fall as: 

"An event which results in a person coming to rest inadvertently on the ground or 

other level surface other than as consequence of the following: Sustaining a violent blow; 

loss of consciousness; sudden onset of paralysis, as in a stroke or epileptic seizure" 

(Olsen, 2000, p. 1). The Kellogg Intemational Working Group defines a fall as "An 

unintentional event where a person accidentally comes to rest on the floor or lower 

surface, and is no longer weight-bearing" (Olsen, 2000, p. I). Others have defined falls as 

"Sudden shock-like loss of postural control for a short duration associated with or without 

loss of consciousness" (Bronstein, Brant, & Woollacott, 1996, p. 178). There is little 

agreement on one exact definition. Using the criteria of the 1998 Health and Retirement 

Smdy, falls are defined as an incident in which the respondent had fallen down (The 

Health and Retirement Study [HRS], 2001). Respondents participating in the HRS survey 

were not given a fiirther explanation of a fall and were allowed to define a fall based on 

their own perception (HRS, 2001). 

There are three reasons fall related research is important to health care consumers. 

First, occurrence or predisposition of a fall can negatively affect quality-of-life in the 



elderly. Second, medical consequences (e.g., hip fracture) associated with falls can lead 

to hospitalization and institutionalization. Lastly, the health care consumer pays increased 

health care costs associated with falls, through direct (e.g., out of pocket costs for health 

care services) and indirect financial costs (e.g., entitlement program-based taxation). 

Oualitv of life. Falls and quality of life are inversely correlated. Nearly 50 percent 

of the ambulatory elderly (independently walking) do not recover their pre-fracture level 

of activity after fracturing a hip (Alexander, 2002). In a recently published study, 80 

percent of the elderly commented that they would rather be dead than experience the poor 

quality of life they equated with a hip fracture and hospitalization and/or 

institutionalization (Fleming, 2002). 

The elderly that survive a fall may have restricted activities, soft tissues injuries or 

a fracture (Tinetti, Speechley, & Ginter, 1988). The elderly who frequently fall also have 

deficits in activities of daily living (i.e., self-care related activities) and instrumental 

activities of daily living (i.e., common activities outside the household) (Alexander, 

2002). In the non-disabled home-dwelling elderiy, approximately 10 percent lose 

independence each year in activities of daily living (Gill, Williams, & Tinetti, 1999) and 

may require the assistance of a caregiver. 

Fear of falling can lead to reductions in quality of life. Even without the event of 

an injury during a fall, fear of falling can lead to a restriction of activity, a loss of 

confidence and a reduction of independence (Nevitt, Cummings, Kidd, & Black, 1989). 

The prevalence of falls increases with age, as does fear of falling (Arken, Each, Birge, & 

Miller, 1994). Social, psychological and physiological factors significantly contribute to 



fall risk in individuals who have a self-reported fear of falling (Maki, Holliday, & 

Topper, 1991). Fear of falling is the most common phobia identified by an elderly 

conununity dwelling population, and may involve over 40 percent of the elderly 

population (Howland, Peterson, & Levin, 1993; Tinetti et al., 1994). 

Individuals with a fear of falling place unwarranted restrictions on themselves that 

may lead to physiological decline (Schulman &. Acquaviva, 1987). Factors associated 

with the curtailment of activity due to fear of falling include less social support, less 

physical activity, and a decline in prior fimctional activities of daily living (Howland, 

Lachman, & Peterson, 1998; Maki et al., 1991). 

Falls can lead to institutionalization of the elderly and loss of independence. 

Thirty to fifty percent of individuals above the age of 65 years (12 million Americans), 

experience at least one fall per year (Fleming, 2002; Whitney, Poole, & Cass, 1998). 

Falls in the elderly account for 1.6 million emergency room visits annually, and are 

associated with 300,000 hip fractures and nearly 10,000 deaths (Fleming, 2002). The one-

year mortality rate after a fall-related hip fracture is 20 percent (National Alliance to 

Prevent Falls [NAPF], 2002). There is an ascent in mortality rate among individuals that 

experience a fall past the age of sixty-five (Nickens, 1985). 

Hospitalization and instimtionalization. Nearly 15 percent of all falls in the 

elderly (65 and older) require hospitalization; the number increases with each additional 

year of age (Alexander, 2002; NAPF, 2002). Falls are the leading accidental cause of 

death in those over the age of 65, accounting for two-thirds of injury related deaths 



(Alexander, 2002; Baker & Harvey, 1985). In 1999, there were 300,000 hospital 

admissions for falls; 87 percent of those were women (Fleming, 2002). 

Hospitalization and/or institutionalization and falling are correlated. An increased 

risk for falls occurs once an individual is hospitalized, and continues for some time after 

discharge from the hospital (Mahoney et al., 2000; Tinetti et al., 1988). Falls are a 

contributing factor in 40 percent of the admissions to nursing homes (DiFabio &. Seay, 

1997; Tinetti et al., 1988). Purushottam, Gideon, Brockman, Fought, and Ray (1996) 

reported that 45 to 70 percent of the nursing home population fall each year (750,000) 

and fall more frequently; nearly three times the non-institutionalized average. 

Approximately 11 percent of institutionalized residents incur a serious injury related to 

falling each year (Purushottam et al., 1996), with a one-year mortality rate of 15 percent 

(Duncan, Studenski, Chandler, & Prescott, 1992). Falls rank as one of the leading causes 

of fatality and disability in the instimtionalized individual. 

Direct and indirect financial costs. Falls result in high health care costs and 

increased taxation, in an already burdened health care system. About five percent of 

elderly fallers will experience a fracture with a total direct cost of 20.2 billion dollars 

annually (Fleming, 2002; NAPF, 2002). Future direct costs are projected at 32 billion 

dollars by the year 2020 (Alexander, 2002). Annually, fallers use an additional 12,000 

dollars of health care resources when compared to non-fallers (NAPF, 2002). 

Along with direct costs, indirect health care costs to the consumer are substantial. 

Spending for health care was 1.2 trillion dollars in 1999 and continued a six-year trend of 

approximately six percent growth (Health Care Financing Administration [HCFA], 



2001). Nearly three percent of health care costs are attributed directly to falls (Alexander, 

2002). Between 1996 to 2002, annual per capita increases in health care costs for the 

elderly grew at 2.4 percent, an increase from 7,087 dollars to 14,655 dollars per year 

(Agency for Health Care Policy and Research [AHCPR], 2001). 

Federal government-sponsored insurance programs comprised 70 percent of 

public ftinding for health care in 1993, with growth increases projected at 8.41 percent 

per year (AHCPR, 2001; Cochran, Mayer, Carr, & Cayer, 1999). The projected growth in 

health expenditures over the next decade is ftieled in part by rapid increases in Medicare 

enrollment due to an aging population (HCFA, 2001). In addition to volume, utilization 

patterns of health care services of the elderly health care consumer have increased with a 

corresponding increase (Foster, 2000). Age-related entitlement programs for the health 

care consumer accounted for 44 percent of United States governmental expenditures in 

1998 (Johnson, 1999). Health care consumers pay the Medicare cost increases through 

increased taxation. 

Without some form of intervention, falls will continue to be a costly problem 

both directly and indirectly to the consumer. Falls and dizziness are the number one 

reason for a physician visitation for the home dwelling elderly above the age of sixty-five 

(Gill et al., 1999). The most detrimental aspect to falls may be that they lead to other 

health consequences, such as costly fractures and contusions. Although falling occurs 

throughout life, the majority of the harmful consequences are associated with the elderiy 

population. Progressive physiological changes make the elderly more fragile and prone to 

serious fractures and soft tissue contusions. 



Risk Factors of Falls in the Elderlv 

Specific risk factors identification of falls in the elderly is inconsistent within the 

literature. Understanding risk factors is important in order to provide preventative care to 

the population that is susceptible to falls. Past models have been proposed but have 

lacked the inclusion of all possible criteria for falls. Most current fall risk factors models 

have required complex physical assessments that are expensive and time consuming. 

Current fall risk models rely heavily on physical intervention, requiring a health care 

practitioner skilled at physical assessment. The requirement is more costly than 

nonphysical screening methods. Additionally, if these models do not represent all 

potential fall risk factors, then they will not identify all individuals with a fall risk. A 

comprehensive set of identifiable risk factors would reduce the potential of falls in the 

elderly through early intervention programs that have recently been shown to be effective 

(Gumming, Thomas, Szonyi, & Salkeld, 1999; Fleming, 2002; Robbins, Rubenstein, & 

Josephson, 1989; Tinetti et al., 1994). 

Falls and advanced age have a linear relationship but are not directly related in all 

fall incidents. The elderiy are more likely to fall than the younger population (Berry, 

Fischer, & Lang, 1981), but more specifically the healthy elderiy are less likely to fall 

than the unhealthy elderly (Bronstein et al., 1996). Falls can result from a number of age-

related factors such as fear of falling, reduction of activity, joint restrictions, decreased 

muscular strength, and a reduction in motor activity (Guccione, 2000). Falls can occur 

within a multittade of activities and settings and could be a product of interaction with the 

environment. The elderiy and frail have difficulty with stepping over objects 



(Purushottam et al., 1996), dizziness (Guccione, 2000), lifestyle changes (Whitney et al., 

1998), and the use of selected medications. Elderly individuals who become distracted 

during conversation are more prone to falls (Lundin-Olssin, Nyberg, & Gustafson, 1998). 

A challenge to the health care provider is that all of these risk factors are not present in 

each individual who falls (Williams, Williams, & Hale, 1998). 

Purpose of the Studv 

The purpose of this study was to identify fall risk factors modeling information 

that can be provided to consumers to reduce falls in older Americans. Current fall risk 

models are incomplete or too expensive to implement for all persons with fall risk 

potential. This study will investigate the relationship of additional demographic risk 

factors such as age, marital status, gender, education, monthly expenditures and 

psychological well being risk factors such as loneliness, anxiety, perceived health, 

depression and positive attitude with fall incidents in older Americans. The findings 

would allow health care practitioners the ability to use additional risk factors in addition 

to the current physical factors used for fall risk factors modeling. The findings of the 

study can provide health care practitioners with the criteria to intervene preventatively in 

the treatment and reduction of falls in the elderly. 

The causes of falls are multi-factorial (Gillespie, Gillespie, Gumming, Lamb, & 

Rowe, 1999). The majority of research on falls has been dedicated to the assessment of 

physical risk factors (intrinsic) related to balance. A comprehensive literature review has 

outlined that intrinsic physical risk factors can lead to increased balance disruption in the 



elderly and perhaps more importantly, a cascade of events that lead to a perpetual balance 

loss. Examples of intrinsic factors include muscle weakness, dizziness, and flexibility 

loss. Extrinsic factors such as elements in the living environment or medications have 

also been related to fall incidents. Several studies have recognized the interrelationship 

between extrinsic and intrinsic factors as the source of falls (Each, Reed, & Arfken, 1995; 

Studenski et al., 1994). 

Additional risk factors can also lead to a balance disruption resulting in a fall 

(Brassington, King, & Bliwise, 2000; Studenski et al., 1994). For example, some studies 

have identified age, gender, income, and education as contributors to falls (Brassington, 

King, & Bliwise, 2000; Braus, 1992; Lipsitz et al., 1985, 1991; Luukinen et al., 1997; 

Vellas et al., 1997; Studenski et al., 1994). These additional risk factors, which are 

intrinsic and extrinsic, lack the comprehensive investigation dedicators to physiological 

and medicine-based factors. Demographics and social characteristics of fallers are seen as 

a by-product of many studies limiting any consistency for detailed analysis. 

Other methodological flaws have limited the quality of literature on balance. The 

literature review performed for this study did not find a sample of the population that was 

representative of a normative population of older Americans. Most studies used pre

existing populations of fallers or institutionalized populations. This sample bias can lead 

to methodological flaws. First, the true incidence rate of falls is non-inferable from a non-

random sample of pre-existing fallers. Second, the literature is consistent in identifying 

that institutionalized individuals and home-based individuals who fall do not share the 



same characteristics or impairments. The HRS database is representative of the normal 

population of older Americans so that one can make generalizable assumptions. 

Recognition of additional fall risk factors that can predispose certain populations 

to chronic conditions other than falls has enabled health care providers to successfiilly 

intervene. For instance, many African American's are predisposed genetically to sickle 

cell anemia, just as many females are predisposed to breast cancer. Preventative 

intervention efforts have helped reduce the catastrophic consequences of these disorders, 

and the potential could be the same for fall risk. 

There are three assumptions of this study. First, the criterion variables of fall 

incident, fall with injury, and fall frequency are theoretically identified to represent the 

potential outcome of a high risk faller. These variables will represent the consequence of 

fall risk within this study. Second, this study assumes that the term "additional risk" 

factors represents fall risk factors that are not comprehensively investigated in the 

literature. This term, used throughout the study, identifies variables that are associated 

with fall incident, fall with injury, and fall frequency, but provide vague or contradictory 

information within the literature. Third, this study assumes that there are additional risk 

factors that can predict the fall potential of the elderiy, retirement age population. Factors 

such as demographic risk factors (age, marital status, gender, education, monthly 

expenditures) as well as psychological well being risk factors (positive attitude, 

loneliness, anxiety, activity level, depression and perceived health), may contribute to 

falls within a home-based population of older Americans. If this assumption is correct, 

additional fall risk factors could be included in the modeling of fall risk identification. 
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Research Questions 

This study was designed to examine whether or not there are additional fall risk 

factors associated with falls in a random sample of home dwelling older Americans. The 

following are the research questions for this study: 

1. What is the association of demographic and psychological fall risk factors with 

falls in a generalizable sample of home-dwelling older Americans? 

2. What is the association of demographic and psychological fall risk factors with 

falls with an injury in a generalizable sample of home-dwelling older 

Americans? 

3. What is the association of demographic and psychological fall risk factors with 

frequency with falls in a generalizable sample of home-dwelling older 

Americans? 

Need for the Studv 

The findings of the study are significant in several ways. First, prevention may be 

the most important intervention with respect to fall reduction. Once an elderly individual 

experiences a fall, they tend to be predisposed to fiiture falls. Recurrent falls account for 

nearly one-third of all repeat emergency room visits for the elderly (Bell, Talbot-Stem, & 

Hennessy, 2000). The fear associated with falling can lead to changes in activity that can 

also contribute to a propensity to fall. 
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Second, several studies have shown physical intervention strategies are effective 

when performed on populations of known fallers (Daubney, Culham, & Pickles, 1999; 

Duncan, Chandler, Studenski, Hughes, & Prescott, 1993; Norre & Beckers, 1989). These 

physical intervention strategies included muscle strengthening, motor behavioral and 

environmental modification. The strategies assisted in rehabilitating the areas that were 

attributed to falls in the elderiy. By exposing the population at risk for falls to these 

physical intervention strategies, falls risk modification and reduction is possible. 

Third, due to an aging and less active population, the current cost of health care 

for the treatment of fractures that are a costly consequence of falls, is expected to increase 

within the next 25 years (Fleming, 2002). Preventive management for this population is a 

well-documented area, but only with respect to costly physical intervention tests and 

measures. If predisposing additional fall risk characteristics exist, health care providers 

would be able to intervene within a large population without costly physical screening 

mechanisms. Community-based rehabilitation programs could target this population with 

the use of group or wellness-based strategies. 

Beneficiaries of This Research 

Preventive treatment through conventional insurance for falls in the elderly within 

the United States has not been widely implemented The current fall risk factor 

identification model consists of complex fimctional assessments. A complex functional 

assessment may consist of validated assessments such as the Berg or Tinetti assessment 

scale (Tinetti, Speechley, & Ginter, 1988). The costs and time associated with performing 
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complex functional assessments to identify the population at risk is neither practical nor 

reimbursable in a non-medical setting. In nearly all cases, this population is only treated 

retroactively after a serious fall. Although the health care system in the United States is 

recognized primarily for retrospective illness coverage, this mindset has negative 

consequences for older Americans, specifically with relation to fall risk. 

Older Americans (consumers) could also benefit from this education. The lack of 

complete information can lead to poor health care decisions. Garman (1996) suggests that 

a more educated consumer can experience a better quality of life. The assumption of this 

study is that if additional risk factors do exist, the health care consumer has the ability to 

preventively intervene with the best available resources. 

Definition of Key Operational Terms 

Age. Age is defined chronologically, continuously, and numerically; 65 and older 

(United States Census Bureau [USCB], 2000). 

Balance. Balance is defined as a coordinated motor ability critical for controlled 

postural control, standing, walking, and manipulation of skills. Balance involves a 

multitude of body systems working in concert for controlled locomotion and stability 

(Bronstein et al., 1996). 

Benign Paroxysmal Positional Vertigo (BPPV). The disorder, benign paroxysmal 

positional vertigo (BPPV), is a dysfunction of the semicircular canals in the inner ear and 

is characterized by severe dizziness and nausea (Herdman, 2000). 

13 



Biomedical balance impairments. Biomedical balance impairments include 

balance impairments associated with disease processes such as Parkinson's disease and 

brain tumors (Studenski, 1992). 

Dizziness. Dizziness is characterized as the illusion of movement that is specific 

for vestibular system disease (Herdman, 2000). 

Drop attacks. Drop attacks are falls associated with blacking out and falling 

straight dovra. These attacks include a number of factors that are unexplained but 

assumed to be physiological (Meissner, Wiebers, Swanson, & O'Fallon, 1986). 

Ecological balance impairments. Ecological balance impairments are balance 

impairments caused by environmentally (physical) based problems (Studenski, 1992). 

Education. Education is defined operationally as less than high school; high 

school or equivalent; some college, bachelor's degree, master's degree or greater (USCB, 

2000). 

Elderiy. Elderly is defined as age 65 and above (Guccione, 2000). 

Extrinsic balance factors. Factors such as medications (anti-hypertensives, 

sedatives, and hypnotics) and the environment (e.g., ice, rugs, and unfamiliar settings) 

that may lead to falls in the elderiy are extrinsic factors (Each et al., 1995). 

Falls. The definition used in this study reflects the HRS database that subjectively 

identifies a fall as any moment in which one falls to the ground secondary to an 

unplanned occurrence. If the subject was unable to differentiate whether or not they met 

the definition given, they were asked to use their own intrinsic definition (HRS, 2001). 

Gender. Gender is defined dichotomously as either male or female (USCB, 2000). 
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Health Care Consumer. A health care consumer is one who acquires goods and 

services for ultimate consumption of use by a person family or household (Garman, 

1996). 

Hypokinesis. Hypokinesis is a reduction of activity and movement that leads to 

motor and functional changes in an individual (Guccione, 2000). 

Inttinsic balance factors. These are physiological changes or dysfunctions in an 

individual that can lead to balance impairments (Studenski et al., 1994). 

Loneliness. Loneliness is categorically defined as either being lonely or not being 

lonely (Guralnik, 1979). 

Marital status. Marital status is defined categorically as either married, or not 

married/widowed, by dummy coding this variables in the HRS database (USCB, 2000). 

Meniere's disease. This disorder is a progressive, destructive, pathological inner 

ear condition characterized by aural pressure, balance impairment, and/or auditory loss 

(Herdman, 2000). 

Motor changes. Motor changes are measurable fimctional changes of improved 

performance (Horak, 1987). 

Ototoxicity. Ototoxicity is an overdose of medications leading to hearing or 

balance loss (Herdman, 2000). 

Parkinson's disease. Parkinson's disease is a progressive neurological 

deterioration characterized by increased plaque formation in the brain resulting in 

physical and mental deterioration (Grill, 1999). 
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Presbystasis. Presbystasis is recognized as an age-related vestibular degeneration 

(Guccione, 2000). 

Syncope. Syncope is insidious passing out (Meissner et al., 1986). 

Traumatic brain injury. A traumatic brain injury is characterized by massive 

deterioration of motor activity and control as well as cognitive changes (Wade, Canning, 

Fowler, Felmington, & Baguley, 1997). 

Vertebral Basilar Insufficiency rVBD. Vertebral Basilar Insufficiency is 

characterized by a movement or physiological related response that reduces the blood 

flow to the posterior aspect of the brain. The result is typically syncope or stroke 

(Bronstein et al., 1996). 

Vertigo. This is an illusion of movement that is specific for vestibular disease 

(Herdman, 2000). 

Vestibular neuronitis. This is an inflammation of cranial nerve VIII secondary to 

a viral or bacterial disorder (Herdman, 2000). 

Viral labyrinthitis. This is an inflammation of the labyrinthian canals caused by a 

viral disorder (Herdman, 2000). 

Limitations of the Study 

Limitations of the study involved the potential for questioning bias within the 

Health and Retirement Study (HRS) database. The answers are subjectively based on the 

participant's interpretation of the question. Falls are subjectively defined as any moment 

when one falls to the ground secondary to an unplanned occurrence (HRS, 2001). 
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Another potential limitation is the possibility that no predictable, additional risk 

factors are associated with falls in older Americans. The literature is inconclusive and 

contradictory whether additional risk factors confribute to falls. If no association is found, 

the impact of the information may not be substantial in modifying current fall risk factors 

models. The present form of modeling that relies heavily on fimctional physical measures 

are considered the "gold standard" of risk factor assessment. 

Due to limitations with instrumentation and the lack of a workable definition for 

well being that is universal throughout the literature, the necessity to identify target 

concepts for this study exists. This sttidy is limited to variables that are present within the 

Health and Retirement Study database, the pre-existing data used for the survey-based 

study. The primary concept selected for investigation within the study is "psychological 

well being." The variables of "cognitive well being" and "physical/self maintenance" and 

"economical well being" are eliminated because the questions are not available in the 

HRS database and do not fit within the scope of the research questions. 

One limitation of the study is the fact that institutionalization of older Americans 

is a mobile concept, and those individuals that will be temporarily instimtionalized will 

not be represented in the sample of home-dwelling elderly. This may under report the 

population that could significantly contribute to the overall data. 

Summary 

Falls are the leading cause of death for individuals 65 and over, and account for 

multiple hospitalization and/or institutionalization stays for older Americans. With the 
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prevalence of falls in the elderly and the increase in population expected within the next 

25 years, the consequence of falls will continue to be a burden on the health care system 

and the consumer. The purpose of this study is the identification of consistent fall risk 

factors that could serve as an impetus for modifying current fall risk factor models and 

provide a more comprehensive and potentially less costly method of fall risk factor 

identification. Early identification could lead to preventative intervention and less fall 

incidents. A reduction of fall risk could decrease mortality rates, increase quality of life, 

reduce health care costs, and could possibly reduce tax rates (i.e.. Medicare costs 

associated with fall-related hospitalization) in the United States. 
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CHAPTER 11 

REVIEW OF THE LITERATURE 

Introduction 

This chapter presents the literature associated with recognized risk factors of falls 

in the elderly. The first section introduces the changing demographics of the elderly 

population. The second section outlines the normal age-related physiological changes 

with the elderly. This chapter then divides the current risk factors of falls in the elderly 

into three parts. The first two, intrinsic and extrinsic factors are briefly discussed for 

clarification. The last risk factor, the proposed additional risk factors, is discussed in 

detail. The additional risk factors include the demographic variables of age, gender, race, 

marital status, education, and monthly expenditure and the psychological well being 

variable of anxiety, depression, positive attitude, perceived health and activity level. 

Intrinsic and extrinsic fall risk factors can work in concert to cause a complex fall-related 

dysfimction. 

Changing Demographics of the Elderlv in the U.S.A. 

Through advances in healthcare, fitness, food products and drugs, the elderiy 

population in the United States (65 and over) has grown proportionally every year since 

1900 (Lewis & Bottomley, 1994). In the year 2000, over 37 million individuals aged 65 

and over, lived in the United States. Proportionally, the elderly comprised of 13 percent 

of the total populafion (USCB, 2000). 
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By the year 2030, the expected population of elderly will increase to 20 percent of 

the total population; nearly 54 million individuals. The elderiy over the age of 75 will 

consist of nearly nine percent of the population and consume neariy 50 percent of the 

health care services in this country (Bean, 1983). During this time more individuals in the 

United States will not work than those that do (Duncan, Ginter, & Swayne, 1998). This 

employment imbalance will lead to an increased burden of health care costs on the 

working population. If current health care costs continue at their present rate, government 

funded programs such as Medicare could become bankrupt (Gist, 1996; Hood, 1999; 

Katz & Langdon, 1996). 

Many elderly are more vulnerable to economic changes (Olson & Olson, 1986). 

Just five percent of the elderly live in institutionalized settings, a number that increases to 

20 percent above the age of eighty (Guccione, 2000). In 1993, nearly 12.4 percent of 

elderly lived below the poverty line, a number that could change with any revision in 

Social Security (Leidenfrost, 1993). The elderly are more susceptible to alterations in 

governmental assistance programs because they have less disposable income and spend 

more than their income, increasingly with age (Kennickell, 1995; Olson & Olson, 1986). 

According to the National Center for Health Statistics, life after 65 is not marked 

by unavoidable, inescapable, massive, physical deterioration (National Center for Health 

Statistics [NCHS], 1982). As discussed in Chapter One, falls are complications that affect 

the elderly (economically and functionally). The expected population growth within the 

United States outlines the need to study causes of falls. 
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The "Normal" Physiological Aging Process 

The process of aging is multifactorial and highly complex. There is no universally 

accepted theory of aging (Lewis & Bottomley, 1994). Determining if fimctional changes 

are a result of normal aging or through some form of debilitating aging processes is 

difficult. Although there is no commonly accepted theory of aging, there are change 

characteristics (i.e., predictable physiologic changes) that are consistent with 

chronological age. Therefore, certain aging characteristics do occur in all elderly, though 

the impact of these changes is variable across the lifespan. These characteristics are 

normal aspects of aging. 

There are four consistent biochemical trends with normal aging. First, biological 

changes occur within the body, such as loss of lean body mass and increases in fat. 

Second, collagen tissue dominance reduces range of motion and mobility and leads to a 

reduction in physical performance measures in the elderiy. Third, general cognitive and 

central nervous system deterioration lowers functional measures in the elderly. Last, the 

elderly go through immune system deterioration that leads to the increased susceptibility 

to disease and advantageous (i.e., secondary problems such as an urinary track infection) 

disorders (Lewis & Bottomley, 1994). Each individual will encounter a different degree 

of functional impact from the biochemical changes (Shock, 1974). 

Within the four biomedical trends to normal aging, there are four major systemic 

areas of dysfianction that may affect fall potential: cardiopulmonary, musculoskeletal, 

central neurological, and peripheral-sensory. Understanding the changes prior to 

discussion of risk factors for falls is important, to assist in outlining potential 
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contributors. In the literature, the systemic areas are typically associated with fall 

incidence. 

Significant cardiopulmonary changes may occur as early as age 60, but can occur 

earlier in the unconditioned elderly (Pomerance, 1976; Wei, 1984). The heart will 

typically thicken with age, lose elasticity, replace muscle with fat, and lose the ability to 

respond to requested cardiovascular demands (Guccione, 2000; Yin, 1980). Additionally, 

the vascular system often becomes atherosclerotic, losses elasticity, and the resting blood 

pressure tends to rise (Guccione, 2000; Milch, 1965). The higher blood pressure and 

decreased elasticity of the cervical region may be the primary reason why the elderly are 

prone to Vertebral Basilar Insufficiency (Meissner et al., 1986). Vertebral Basilar 

Insufficiency is one of the most conunon causes of falls in the elderly (Bronstein et al., 

1996). 

The pulmonary system will also lose elasticity that can resuh in decreased oxygen 

transport and a reduction of oxygen in cellular tissue (Butler, 1980). Furthermore, a 

reduction in rib cage mobility may lead to poor posture, decreased tidal space, and vital 

capacity loss (Guccione, 2000). This will resuh in a longer recovery period and 

exaggerated energy demands for normal activities (Wynne, 1979). Thoracic posture is 

directly associated with increased fall risk in the elderly female population (Cook, 2003; 

O'Brien, Culham, & Pickles, 1997). 

The musculoskeletal system goes through a tremendous change with aging. 

Collagen tissue dominance leads to a reduction in range of motion, strength, and general 

mobility (Goldberg & Goodman, 1975; Guccione, 2000; Hamlin, Luschin, & Kohn, 
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1980). Not only does collagen dominance reduce functional output, it can lead to 

additional complications upon injury, such as contracture and fibrinous adhesions (drastic 

range of motion losses). Recent studies on the musculoskeletal system and falls have 

suggested that this system change could lead to more falls than any other physiological 

risk factor (Ades, Bailor, & Ashikaa, 1996; Carter, Kannus & Khan, 2001; Daley & 

Spinks, 2000; Gregg, Pereira, & Casperson, 2000). Lower extremity weakness has been 

associated with poor reaction time and resultant loss of balance (Bronstein et al., 1996). 

Another musculoskeletal change is the reduction of bone mass in the elderly due 

to the aging process. Decreases in bone mass are due to the reversal of 

osteoblastic/osteoclastic activity that functions to maintain a consistent level of bone 

mass. This process, and the decline of circulating Vitamin D in the body, can result in 

decreased calciimn synthesis (Bidlack, Kirsh, & Meskin, 1988). The result of lower bone 

mass is an increased risk of fracture with injury and the increased incident of postural 

ligamentous failure (Ham & Marcy, 1983; Karakostas & Engin, 1996). 

Central neurological system dysfunction includes vestibular changes (i.e., 

presbystasis), reduction in brain function and weight, reduction in conduction velocity, 

and poor thermal regulation (Lewis & Bottomley, 1994). Of these, vestibular changes are 

the most significant due to their primary function of balance control in the absence of 

visual and sensory feedback (Woollacott, Shumway-Cook, & Nashner, 1986). The 

vestibular system is also prone to disease related processes that are age-specific, 

including neuronitis and Meineire's disease (Herdman, 2000). Vestibular changes can 

lead to fear of falling and anxiety-related fall risk behavior (Yardley & Smith, 2002). 
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Keshner and Cohen (1989) pointed out the significance of reduction of 

conduction velocity for the elderly. Conduction velocity is defined as the balance-related, 

reaction time of the individual. The elderly individuals' inability to respond to external 

stimuli can lead to falls during events that should not normally be a challenge. For 

instance, the elderly with reduction of conduction velocity will respond slowly to outside 

pertvirbations including contact with pets of moving surfaces. The slower response time 

could lead to falls. The reduction in conduction velocity is affected by posture and lower 

extremity strength (Daubney, Culham, & Pickles, 1999; Horak, 1987). 

Peripheral-sensory chtrnges may include changes in vision, sensation, 

proprioception, and hearing. The elderly rely heavily on visual inputs due to progressive 

decline of the vestibular system (Corso, 1971; Horak, 1987). The elderly respond less 

appropriately to light changes and often are affected by blind spots in the eyes, that 

develop with age (Boyer, 1989). Fvuthermore, a decline in visual acuity, depth 

perception, and increases in infection and inflammation are common (Kasper, 1988). 

Sensation losses are common with many age-related ailments such as diabetes 

(Goldman, 1979). Additional sensory losses include light touch, pressure, pain and 

temperamre (Guccione, 2000; Hole, 1988). Of these, the loss of pressure perception often 

leads to gait changes and increased energy expendimre during gait. Gait changes may 

consist of a wide based gait, slower cadence, and the use of an assistive device, all of 

which are less economical. Proprioception changes and sensory nerve loss can result in 

the inability to discriminate between movements within or exterior to the body (Daubney 

et al., 1999; Kenney, 1985). This inability to discriminate can lead to an over or under 
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compensated response during balance related challenges (Yardley & Smith, 2002). 

Proper proprioceptive and kinesthetic control is identified as crucial for proper balance 

control in the elderly (Horak, 1987). 

Risk Factors for Falls 

The actual reason for an individual's balance impairment is usually multifactorial 

(Gillespie et al., 1999; Runge, 1997). Fall risk factor models have been developed in an 

attempt to predict associated behaviors to fall incidents. These fall risk models have 

utilized fallers as the criterion variable to determine the effectiveness of the model. This 

study assumes that the fall criterion variables fall incidence, fall with injury, and fall 

frequency are widespread enough to fimction as criterion variables for the concept of fall 

incidence, and do not require an assessment on known fallers. 

Studenski (1992) suggested the use of four descriptive parameters with 

differentiating balance impairment types. (1) Ecological balance impairments that are 

oriented toward environmentally based problems (ice, pets, throw rugs); (2) biomedical 

components that include problems associated as a result of disease processes, such as 

cerebral vascular accidents, Parkinson's disease, cerebellar diseases, brain tumors, and 

vestibular and visual-ocular deficiencies; (3) functional errors that are associated with 

motor pattern changes and alterations in motor behavior (too slow of a response or an 

exaggerated response leading to a fall); (4) pathophysiological controls that identify 

somatosensory dysfunctions including postural dysfunctions, lower extremity weakness, 

sensory changes, central processing dysfunctions, and range-of-motion losses. The 
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multifaceted or behavioral approach suggested by Studenski is beneficial to outline the 

physiological responses to a fall incident; however, the model does not account for the 

additional fall factors outlined in this study. 

Falls are linked to demographic, psychological, social, and physiological factors. 

Based on the collective works of many researchers, two main fall risk factor constructs 

are prevalent. The proposed differential diagnosis model recognizes intrinsic and 

extrinsic risk factors for falls (Alexander, 2002; Duncan et al., 1993; Robbins, 

Rubenstein, & Josephson, 1989). Current predictive models of falling utilize intrinsic and 

extrinsic factors in fall risk assessment but fail to include the risk factors outlined in this 

study. Intrinsic and extrinsic factors are briefly discussed to educate the reader on all 

aspects of the differential diagnosis model of fall risk factors. 

Intrinsic Risk Factors Related to Falls 

The most extensively studied risk factors for falls are intrinsic risk factors. 

Intrinsic risk factors are associated with all physical-related symptoms and secondary 

physiological symptoms identified within the aging process. Factors such as cognitive 

impairment, dizziness, difficulty during walking, lower extremity disability, feet 

problems, hip weakness, and lower extremity range of motion are intrinsic problems 

(Each et al., 1995; Shumway-Cook & Woollacott, 1995; Tinetti et al., 1988). 

Additionally intrinsic problems consist of all vestibular disorders including labyrinthitis, 

neuronitis, benign paroxysmal positional vertigo, Meniere's disease and presbystasis 

(Buchele & Brandt, 1995; Cass et al., 1996; Herdman, 2000; Horak, 1987; Jennetta, 
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Moller & Moller, 1984; Keshner & Cohen, 1989; Mann et al., 1996; Norre & Beckers, 

1989; Rubin, 1989; Toupet, 1989), vertebral basilar insufficiency (Dvorak, Antinnes, 

Panjabi, Loustalot, & Bonomo, 1992; Kapoor, Karpf, & Wieand, 1983; Kubala & 

Millaken, 1964; Lincoln, 2000; Lipstiz, Jonsson, & Kelley, 1991; Lipsitz, Wei, & Rowe, 

1985; Meissner et al., 1986; Panjabi, 1992), and visual ocular disorders (Gauthier & 

Robinson, 1975; Lisberger, Miles, & Optican, 1983; Stevens & Matthews, 1973; Tiliket, 

Shelhamer, Roberts, & Zee, 1994; Weindruch, Korper, & Hadley, 1989). 

Intrinsic risk factors also include the comprehensive group of disease processes 

including Parkinson's disease, traumatic brain injury, and cerebral vascular accident 

(Bernhardt et al., 1998; Grill, 1999; Sttidenski et al., 1994; Wade, Canning, Fowler, 

Felmington, & Baguley, 1997). The intrinsic factor that reflects the widest variety of fall 

risk factors is associated with musculoskeletal disorders. Musculoskeletal disorders 

include spinal posture and its components (Cook, 2003; O'Brien, Culham, &. Pickles, 

1997), lower extremity muscle strength (Daubney et al., 1999; Duncan et al., 1993, 

Shumway-Cook & Woollacott, 1995; Kauffman, 1999; Shumway-Cook, Brauer, & 

Woollacott, 2000), strategies and motor programming (Cho & Kamen, 1998; Duncan et 

al., 1992; Hauer et al., 2001; Each et al., 1995; Wade et al., 1997), and the sensory organs 

of the feet (Barr & Kieman, 1983; Guccione, 2000) and surgery (Leopold, Greidanus, 

Paprosky, Berger, & Rosenberg, 1999; Thigpen et al., 2000; Yu et al., 2000). The 

intrinsic fall risk factors and supporting literature are presented in Table 2.1. 
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Table 2.1. Intrinsic risk factors related to falls 

Intrinsic Fall Risk Factors Supporting Literature 

Benign Paroxysmal Positional Vertigo 

Cognitive Impairment 

Meniere's Disease 

Motor Programming Losses 

Muscular Weakness 

Posture 

Sensation Losses 

Specific Disease Processes (e.g., stroke) 

Surgery 

Vertebral Basilar Insufficiency 

Vestibular Disorders of the Otolith 

Visual Ocular Disorders 

Buchele & Brandt, 1996; Jennetta et al., 
1984; Keshner & Cohen, 1989 

Each et al., 1995; Shumway-Cook & 
Woollacott, 1995; Tinetti et al., 1988 

Herdman, 2000 

Duncan et al., 1992; Hauer et al., 2001; 
Wade etal., 1997; 

Daubney et al., 1999; Duncan et al., 1993 

Cook, 2003; O'Brien et al., 1997 

Guccione, 2000 

Bernhardt et al., 1998; Grill, 1999; 
Smdenski et al., 1994; Wade et al., 1997 

Leopold et al., 1999; Thigpen et al., 2000; 
Yu et al., 2000 

Dvorak et al., 1992; Kapoor et al., 1983; 
Kubala & Milliken, 1964; Lincoln, 2000; 
Lipsitz et al., 1985, 1991; Meissner et al., 
1986; Panjabi, 1992; Stevens & Matthews, 
1973 

Buchele & Brandt, 1996; Cass et al., 1996; 
Herdman, 2000; Horak, 1987; Keshner & 
Cohen, 1989; Mann et al., 1996; Norre & 
Beckers, 1989; Rubin, 1989; Toupet, 1989; 

Gauthier & Robinson, 1975; Lisberger, 
Miles, & Optican, 1983; Tiliket et al., 
1994; Weindruch et al., 1989 
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Extrinsic Risk Factors 

Extrinsic risk factors for falls are those elements that contribute to falls that 

originate external to the physical body. Extrinsic risk factors can include slippery 

surfaces, loose rugs, poor lighting, living environment disruptions, extemal 

environmental factors, or medications (i.e., weather conditions, throw rugs) (Cheal & 

Clemson, 2001; Each et al., 1995; Lipsitz et al., 1991; Nevitt et al., 1989; Niino et al., 

2000; Steinweg, 1997; Tinetti et al., 1988). Each et al. identified extrinsic factors to be 

less problematic than intrinsic factors (39 percent of falls to 45 percent of falls); with a 

combination of both being the most likely culprit of most falls (Lipsitz et al., 1991). 

Another extemal factor is problems associated with medication. Two significant 

divisions fall within this category: damage that occurs from overmedication and 

impairments that occur from the selective use and interaction of some medication (Lipsitz 

et al., 1991; Magini & Lowenthal, 1998; Nevitt et al., 1989; Rothenberg & Selkoe, 

1981a; Rothenberg & Selkoe, 1981b; Stapleton, Guthrie, & Linnolia, 1986; Studenski et 

al., 1994; Tait, 1998; Tinetti et al., 1988). Medications are difficuft to categorize as only 

extrinsic due to the changes made in physiology within the human body during 

consumption of medications (Duxbury, 1996). The extrinsic risk factors associated with 

falls and the supporting literature are outlined in Table 2.2. 

Proposed Fall Risk Factors 

It is the assumption of this study that additional fall risk factors can influence 

balance in older Americans and can lead to falls. These additional risk factors must be 
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represented within the HRS survey. These factors most commonly work in concert with 

balance impairments or may work independently, causing a psychological balance-related 

problem. Additional risk factors may include any of the following variables: 

Demographics, psychological status, and social interaction (Gill et al., 1998; Simonsick, 

Guralnick, & Fried, 1999). 

Table 2.2. Extrinsic risk factors related to falls 

Extrinsic Fall Risk Factors 

Ice and Slippery Surfaces, Rugs, Carpets, 
Pets, Poor Lighting 

Medications 

Supporting Literature 

Cheal & Clemson, 2001; Lipsitz et al.. 
1991; Each et al., 1995; Nevitt, 1989; 
Niino et al., 2000; Steinweg, 1997; Tinetti 
etal., 1988; 

Lipsitz et al., 1991; Magini & Lowenthal, 
1998; Nevitt, 1989; Rothenberg & Selkoe, 
1981a; Rothenberg & Selkoe, 1981b; 
Stapleton, Guthrie, & Linnolia, 1986; 
Studenski et al., 1994; Tah, 1998; Tinetti et 
al., 1988 

Demographic Variables 

Health related literature has investigated the role of patient demographics to a 

number of health-related diagnoses. For instance, diabetes, a common problem within the 

United States, has been associated with race (African-American), education, 

socioeconomic stams, and age (Albright, Parchman, & Burge, 2001). This association has 

promulgated successfiil early intervention methods. Unfortunately there is a dearth of 
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literature within the area of demographics and balance. In most cases, demographics are 

obtained to describe the sample. For example, some studies have identified age, gender, 

income, and education as contributors to falls, however the main purpose of the study 

was the investigation of sleep, physical risk factors, medications, and social constructs. 

(Brassington, King, & Bliwise, 2000; Braus, 1992; Lipsitz et al., 1985, 1991; Luukinen et 

al., 1997; Vellas et al., 1997; Studenski et al., 1994). Discussion consists of only 

mentioning variables as a by-product of the study. Even so, several areas have shown to 

be of significant importance within the literature with respect to falls and is worth 

mentioning within this smdy. 

Age. Many chronic conditions become more frequent with age. Physician office 

visits for individuals over the age of 65 are estimated to outpace individuals under the age 

of 65, by nearly four to one. The elderly at a six to one ratio (Murray, 2000) utilize 

inpatient hospital services and related costs. Age is also associated with more frequent 

injuries and pathologies as compared to younger individuals. 

There is disparity in the literature on the impact of age on falls. Many of the fall 

studies examined did not report significant results in the age of the sample and their 

prevalence to falls (Brassington et al., 2000; Braus, 1992; Lipsitz et al., 1985, 1991; 

Luukinen et al., 1997; Mackenzie, Byles, & Higginbotham, 2002; Vellas et al., 1997). 

The smdies consisted of one sample of home bound elderiy, two samples from 

instimtionalized settings, and a representative sample from an emergency room. The 

findings suggest that age alone, is not a contributor to fall incidence as much as the 

debilitating affects that commonly occur with age (Brassington et al., 2000; Braus, 1992; 
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Lipsitz et al., 1985, 1991; Luukinen et al., 1997; Vellas et al., 1997). Four smdies found 

age to be a significant factor in predicting falls (Nickens, 1985; Studenski et al., 1994; 

Tinetti et al., 1988, 1994). All four of these sttidies measured populations of home-

dwelling elderly. 

Gender. Gender differences in morbidity and overall health conditions are 

significant in most health-related studies. Women report higher levels of morbidity and 

illness than men in non-balance related disorders (Sayer & Britt, 1996). As with age, 

there is inconsistency within the literature whether gender is a predictive factor to falling. 

The majority of studies using home dwelling samples did find that females were 

more likely to fall than males (Brassington et al., 2000; Gryfe, Amies, & Ashley, 1977; 

Nickens, 1985; Tinetti et al., 1988, 1995; Vellas et al., 1997). One study pointed out that 

women are three times as likely to fall in their home setting as males (Gryfe et al., 1977). 

Nickens identified that women fall more often at home, yet men suffer greater 

consequences with their falls despite falling less frequently. Two other smdies report that 

men and women were equally likely to fall (Berg, Alesso, & Mills, 1997; Mackenzie et 

al., 2002) but at different times of the year (Berg et al., 1997). The authors suggest that 

this finding may be indicative of activity levels between genders. 

Nevitt et al. (1989) found no significance when measuring whether or not syncope 

was gender-specific with a home-dwelling sample. Syncope is suspected to be 

physiologically-based and may not be comparable to other types of falls. Bell, Talbot-

Stem, and Hennessy (2000) found that men and women are equally likely to require an 

emergency room visit after a fall. 
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Gender studies that use institutionalized settings are no more conclusive. One 

study recognized that men fall more frequently than women in a nursing home setting 

(Kiely, Kiel, & Burrows, 1998). Another study found no significant difference in gender 

with falls in an institutionalized setting (Lipsitz et al., 1985). The same lead author found 

significance in female fallers in a specialized home for the aged from a population of 

individuals with a history of falls (Lipsitz et al., 1991). The authors of the smdy 

suggested sampling bias was the reason why females fell more than males. 

Education. Lower education levels may serve to predispose one to greater health 

risks and potential illness. House, Lepkowski, and Kinney (1994) have suggested that a 

greater variety of the elderly are exposed to detrimental aspects of negative health due to 

a lack of education. This demographic area has been less extensively smdied within the 

health-related area of fall risk factor identification. 

Only one study was identified that investigated the impact of years of education 

on potential for falls. Studenski et al. (1994) found the level of education to be 

statistically significant as a variable for falls in a sample of elderly male veterans 

receiving care in an ambulatory care center. The authors found that individuals with 

lower levels of education are more likely to report falls than those with higher levels of 

education. This information is consistent with traditional health care related literature that 

discusses the role of education on the individual's health preventative behavior. 

Marital Status. Two studies investigated the impact of marital stams on balance 

(Brassington et al., 2000; Studenski et al., 1994). Studenski et al. found marital status to 

be an insignificant predictor of falls. Brassington reported that being unmarried was a 
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significant predictor for falls. The variance may be explained by the inequity of the 

samples tested. The Studenski study only consisted of men while the Brassington study 

included men and women from a home dwelling environment. 

Race. Studenski and colleagues did not find race to be a predictor for falls. This 

information is contradictory to mainstream health-related literature based on non-fall 

related problems and further smdies are required to investigate this area. For example, 

Blacks and Hispanics have a higher degree of disability than Whites in general medical 

morbidity (Murray, 2000), but no studies have been performed to date on whether or not 

this trend is specific for balance. In a related but tangential smdy, Wolinsky and 

Fitzgerald (1994) identified being White with an increased incidence of fractured hip. 

Approximately eighty percent of those with a hip fracture also reported a consequent fall. 

Monthly expenditures. The HRS database does not have a question for income. 

Past researchers have correlated monthly expenditiu-e to income (Blinder, Kristol, & 

Cohen, 1980; Magrabi, Pennock, Poole, & Rachal, 1975; Van der Gaag & Smolensky, 

1982). Monthly expenditure is one component of economic well being (Sickles & 

Taubman, 1997). 

At the date of the writing of this manuscript only one study was found that 

investigated the impact of income on falls (Brassington et al., 2000). The smdy did find 

that an income of lower than $15,000 was a significant predictor for falls (odds ratio = 

1.52; p = < 0.05). This finding is consistent with mainstream health related literature. 

House (1992) reported that individuals with lower levels of socioeconomic status have 

higher degrees of chronic conditions. Studies have suggested that lower levels of income 
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do not restrict access to health care, thus causing health related problems; but are 

probably more an issue of lack of preventative maintenance and quality of health care 

received (Ross & Mirowsky, 2000). 

Well Being 

Definition of well being. While demographic variables are relatively 

straightforward in presentation, there is much confusion when describing the term "well 

being." Many suggestions have been made for inference to well being including the 

concepts of physical and cognitive fimctions, activity limitations, pain and health 

perceptions and economic status (Hughes, Hwang, Kim, Eisenman, & Killian, 1995). 

Clearly, well being is a multi-dimensional concept (Cella, 1995; Pain, Dunn, & 

Anderson, 1998). Inference of subjective well being using extemal circumstances does 

not take fully into account the values, needs, and adaptability of individuals to various 

life circumstances (Flanagan, 1982). Intemal criteria based on individual interview are 

necessary for accurate recording of well being values. 

Within the literature, there is little discemable difference between health-related 

quality of life and well being (Pain et al., 1998). Both quality of life and well being can 

be age dependent and could represent different concepts when evaluated under various 

social and psychological domains (Faden & German, 1994). McGregor and Goldsmith 

(1998) suggested that the two factors are indeed different but gave overlapping constmcts 

of psychological, social, attimdinal, and economic descriptions within their explanation 

of disparity. 
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Both quality of life and well being rely heavily on a subjective report from the 

individual. Guyatt, Feeny and Patrick (1991) have suggested that health-related concepts 

of subjective well being are closely aligned to the definition of quality of life and 

therefore would be appropriate to use. The challenge in accepting health-related concepts 

is that there is a lack of universal acceptance of terms among studies and a disagreement 

on which terms are more relevant to the concept of well being. Though divergent, the 

terms represent the same constmcts and remain reasonably similar (Kane & Kane, 1981; 

Lawton, 1991). Due to the inability to discriminate between the two concepts, and an 

overwhelming confliction within the literature, the variables in this study reflecting 

quality of life and well being are reported synonymously. 

Well being is generally categorized into four primary categories. Overlap and 

omission may exist due to a lack of universal definition. Based on the literature review 

and the partial precis of well being, outiined by Brovm (1993) and Abeles, Gift, and Ory 

(1994), the four broad categories are fiirther divided into subcategories, which are 

outlined in Table 2.3. 

Creating a Workable Definition. 

The multiple factors associated with well being and quality of life creates a 

challenge for any researcher. Hughes et al. (1995) identified 1,243 different 

measurements associated with quality of life in 14 articles. Some of the articles present 

only psychological variables while others identify that psychological consequences only 

occur with physiological limitations. 
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Table 2.3. Well being variables 

Categories of Well Being 

Physical fimctioning and self-maintenance 

Psychological well being 

Cognitive functioning 

Economic well being 

Variables Associated to the Categories 

Self care activities (ADL's) 
Physical performance measures 
Mobility 

Depression 
Anxiety 
Loneliness (social solitude) 
Positive affect 
Perceived health 
Activity level 

Memory 
Confusion 
Attention span 
Concentration 
Judgment 
Orientation 
Alertness 

Personal or family expenditure 
Personal or family income 
Personal or family savings 
Intra-household allocation (household 
transfer) 
Job security and values 

Only one study directly measures the effects of well being on fall incident. Gill et 

al. (1998) found that well being was a positive predictor for falls in a population of 

women over the age of sixty-five. Well being was represented by the 18 item 

questionnaire. General Well Being Schedule (GWB). The GWB includes six subscales: 

anxiety, depression, positive well being, self control, vitality and general health. The 
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GWB was created as a national nutritional examination and may be inappropriate for 

generalization of a physical limitation. 

Psychological Well Being. 

Several studies have found relationships between physiological well being and 

health. For further clarification, the literature on the variables depression, anxiety, 

loneliness, positive affect, activity level, and perceived health are explored. 

Depression The relationship between depression and well being has been 

previously reported in many smdies (Rogers, 1999). Depressed individuals typically take 

longer to return to good health and are associated with physical disability and poor social 

support (Kaufrnan, 1999). 

Depression has been one of the most prevalent psychological well being variables 

linked to poor health (Barefoot & Schroll, 1996; Buccheri, 1998; Everson et al., 1998; 

Ford, Mead, & Chang, 1998; Pennix, Guralnick, &. Brandeen-Roche, 2000). Depression 

has been shown to negatively affect health diagnoses including cancer, stroke, coronary 

artery disease and heart disease. 

Two previous studies have linked depression (mental condition) and balance. 

Brassington and colleagues report that the presence of depression, stress and lack of 

control (based on Cohen's Perceived Stress Scale) was significant in the likelihood of 

falls and instability in over 1,500 home dwelling individuals between the age of 65 and 

99. Robbins (1989) used a mental survey developed by Kahn et al. (1960), in a study of 

two samples: home dwelling and residential care elderly. The study indicated that the 
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odds ratio for falls of those individuals with mental status scale significance for 

depression was 4.30, the fifth highest associational factor among the 20 factors 

investigated. 

Anxiety. Anxiety is usually present in conjunction with symptoms of fear, 

nervousness, and somatic dysfunction (Kleen & Robkin, 1980). The American 

Psychiatric Association has identified three classes of disorders that are characteristic of 

anxiety; (a) mood related disorders, (b) anxiety states, and (c) phobic states (American 

Psychiatric Association, 1980). 

Anxiety has been associated with increased falls in past studies. The anxiety and 

fear associated with falls could lead to two physiological components of balance 

impairment. First, the individual is likely to avoid the activity, thus reducing motor ability 

to fimction within the parameters of the required activity. Second, the anxiety increases 

the arousal of the vestibular system, the cerebellum, and the autonomic nervous system, 

that may inhibit central nervous system habimation function (Yardley, 1994). 

The psychogenic factors associated with anxiety are important because the feeling 

of lack of stability can cause an individual to fall just by thinking about the situation. 

Gaebler (1993) found a tendency of multiple fallers to repeat the type of fall 58 percent of 

the time and repeat the location of the fall 64 percent of the time. Fear of falling is 

common in the elderly population to fallers and non-fallers alike. Within the geriatric 

population 40 to 73 percent of recent fallers reported they had a fear of falling whereas 20 

to 46 percent not reporting a fall did report a fear (Tinetti et al., 1994). 
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Myers et al. (1996a, 1996b) identified that most fallers associate the subjective 

issues of fear of falling with current lack of ability. This may be associated with the 

unknowns associated with hypokinesis more than from history of falling. In fact, most 

individuals related their fear of falling or falling potential toward an activity associated 

with present fimction; studies also mentioned that this reduced function led to increased 

activity anxiety (Tinetti et al., 1994). 

Psychological distress may lead to heightened anxiety and phobias. A panic 

disorder while encountering a disturbed state of balance, or even prior to the perturbation, 

is an example of this form of problem. Lempart, Brandt, Dietrich, and Huppert, (1991) 

were able to identify common psychogenic traits within stance and gait in 37 patients 

treated for fall disorders. Psychogenic-related problems include momentary flucmations 

of stance and gait especially after suggestion, slowness or hesitation of ambulation, 

inefficient posture and gait patterns, sudden knee buckling not associated with vertebral 

basilar insufficiency, and improvement of fimction after distraction. 

Loneliness (social solitude). The definition of loneliness is multifactorial. 

Additionally, one who lacks social interaction outside the home could fall within this 

definition. Loneliness can lead to depression and has been linked with the physiological 

decline and lower levels of well being (Wenger, 1996). 

Living alone may predispose an individual to balance-related problems. 

Loneliness and having fewer social contacts has been linked to fear of falling and activity 

reduction (Howland et al., 1998; Tinetti et al., 1994). Functional independence is a 

reflection of activity level, fear within that activity level, and social contacts for support 
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(Tinetti et al., 1994). The most studied interaction associated with falls and loneliness is 

the relationship between social isolation, and fear of falling and loss of independence 

(Howland et al., 1993). 

Each year, 20 to 30 percent of the elderly that live alone experience a fall (Franch-

Ubia, 2000). Additionally, patients with anxiety disorders and social solitude may 

experience physical impairments specifically related to balance. Wolinsky and Fitzgerald 

(1994) investigated several factors associated with a fractured hip and found that living 

alone was a contributor to hip fracture. 

Positive attitude. Less attention has been paid to the role of positive attitude on 

physical health. Positive attitude and its association with well being has been identified as 

a distinguishable "zest," or not being bored with life (Liang, 1984). Measurements of 

positive attimde have been shown to be independent of each other (Diener, 1984; Ostir, 

Markides, & Black, 2000). As with variables associated with well being, there is no 

single set of factors that represent positive attitude. 

Ostir and colleagues (2000) identified four factors associated with poshive 

attimde: "feeling just as good as other people," "feeling hopefiil about the fiiture," 

"feeling happy," and "enjoying life." Ryff and Keyes (1995) identified six separate 

dimensions; autonomy, environmental mastery, personal growth, positive relations with 

others, purpose in life, and self acceptance. Additionally, successful handling of stressfiil 

situations and locus of control have been identified as positive attitude factors (Pennix et 

al., 2000). 
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With the multiple definitions of positive attitude, there is a distinct challenge in 

the attempt to redefine one distinct variable for positive affect. Of the studies performed 

thus far, the work of Ostir et al. (2000) presents the greatest face validity. Positive 

attimde is represented by the variables happiness, enjoyment of life, energy, and the 

absence of sadness based on the available choices within the HRS study and the inclusive 

nature of the literature. 

Activity level. The link between activity level and well being is explained by the 

changing role of the elderly over time. Activity level is difficult to define because it has 

multi-factorial components. Activity level changes associated with retirement, changing 

interests and abilities, physical activity level modifications and instimtionalization, can 

significantly influence the perception of well being by the elderly. Components of 

activity level consist of exercise, household or occupational activities, or exercise. A lack 

of a consistent definition regarding activity level has weakened the ability to compare 

disparate levels of activity in fall studies. 

Tinetti and Williams (1998) documented activity level by the number of times the 

individual left their neighborhood within a week. The authors found that a person has a 

higher risk of falling if they left their neighborhood less than three times a week. People 

who left their neighborhood daily or more than three times a weak had a lower risk for 

falls. Those who left more frequently are more active, are experiencing greater challenges 

within their lifestyle, and are less hypokinetic than their counterparts. Low social 

interaction may reduce the risk of exposure to activities that increase the risk of falls, 

however, no evidence shows that increased participation to high-level social activities or 
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activities of daily living such as yard work, sports, or home repair increased the risk of 

falls (DiFabio & Seay, 1997; Luukinen et al., 1997). 

A link between falls and physical activity is associated with social influences, pre

existing health conditions, and fear of falling (Cwikel, Fried, Galinsky, & Ring, 1995; 

Tinetti & Williams, 1998). Avoidance, frequency, and higher than normal levels of 

activity have been identified as increased risk factors for falls in the elderly (Brassington 

et al., 2000; Howland et al., 1998; Myers, Young, & Langlois, 1996b; Newton, 1997; 

Yardley & Smith, 2002). 

Conclusive evidence that activity level in the absence of a regimented, resistance-

based exercise program will prevent or reduce falls was not found in the literature (Gregg 

et al., 2000; Myers et al., 1996a). There is evidence that exercise that focuses on balance 

can reduce falls (Ades et al., 1996; Carter et al., 2001; Daley & Spinks, 2000; Gregg et 

al., 2000). Physical activity helps maintain mobility, physical fiinctioning, bone mineral 

density, muscle strength and balance but can also simultaneously increase the acute risk 

for a fall (Buchner, Beresford, & Larson, 1992; Fiatarone et al., 1994; Gregg et al., 2000; 

Nelson et al., 1994). Most of the studies that have examined activity level have lacked 

statistical power and used subjective procedures or measures that have not been validated 

for older adults (Carter et al., 2001; Gregg et al., 2000). 

Due to past methodological limitations, the question of whether activity level, 

consisting of physical exercise, physical labor, or heavy housework is associated with 

fewer falls remains unanswered (Gregg et al., 2000; Sorock & Labiner, 1992). Like other 
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variables associated with well being, activity level is made up of multiple factors not 

standardized in each study. 

Perceived health The relationship between perceived health and psychological 

well being could be a reflection on how the elderly will respond to physical ailments 

(Stoedefalke, 1985). Activity changes due to poor perceived health may lead to physical 

decline and a lack of rewarding behavior. Four associated characteristics were common 

in individuals with poor perceived health: over focus on self preservation, lack of 

meaning in life, dissatisfaction with life and negative expectations in the future (Lapierre, 

Bouffard, & Bastin, 1997). 

Lewis and Bottomley (1994) reported that those individuals that perceived their 

health as poor were two to three times more likely to die within the year than those that 

perceived their health as good. Other researchers found the same result over a three-year 

span (Mossey & Shapiro, 1982). Only one study has investigated perceived health and 

falls. Wolinsky and Fitzgerald (1994) found no relationship between falls associated with 

hip fracmres and perceived health. 

Variable Summary 

This study uses the well being variables associated with psychological well being. 

The classifications of physical functioning/self maintenance, cognitive functioning, and 

economic well being are either poorly represented within the literature or do not meet the 

specifications of this study (HRS availability). The selection of the psychological well 

being variables will be dependent of two factors. First, the factors must be well-defined in 
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the literature review previously stated. Second, the factors must also be present in the 

HRS survey for adequate sampling representation. The proposed risk factors for fall 

incidence are displayed in Table 2.4. 

Table 2.4. Proposed risk factors for fall incidents and consequences 

Proposed Risk Factors Supporting Literature 

Age 

Anxiety 

Education 

Depression 

Gender 

Loneliness 

Marital Status 

Perceived Health 

Positive Affect 

Race 

Reduced Activity 

Nickens, 1985; Studenski et al., 1994; 
Tinetti etal., 1988, 1994; 

Gaebler, 1993; Lempart et al., 1991; Myers 
et al., 1996; Tinetti et al., 1994; Yardley, 
1994; 

Smdenski et al., 1994 

Brassington et al., 2000; Robbins, 1989 

Brassington et al., 2000; Gryfe et al., 1977; 
Nickens, 1985; Tinetti et al., 1988, 1994; 
Vellas etal., 1997; 

Franch-Ubia, 2000; Howland et al., 1998; 
Tinetti etal., 1994 

Brassington et al., 2000 

None 

None 

None 

Brassington et al., 2000; Cwikel et al., 
1995; DiFabio & Seay, 1997; Howland et 
al., 1998; Luukinen et al., 1997; Myers et 
al., 1996; Newton, 1997; Tinetti & 
Williams, 1998; Yardley & Smith, 2002 
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Statement of the Problem Summary 

Identifying a specific set of fall risk factors based on the literature analysis is 

difficult. A fall incident is related to a number of factors; extrinsic and intrinsic. Past 

smdies provide contradictory results in the review of age, gender, and marital status and 

their affect on falls. The literature identifies depression, loneliness, anxiety and 

reductions in activity level as contributors to falls. Less conclusive is the evidence to 

support race, education, health perception, positive attitude and economic well being. 

The HRS database was originally designed to provide data for researchers, policy 

analysts, and program planners who are making major policy decisions that affect 

retirement, health insurance, savings and economic well being (Juster, 1995). The 

database does not include all of the questions necessary to investigate psychological well 

being. 

The research questions include: (1) What is the association of demographic and 

psychological fall risk factors with falls in a generalizable sample of home-dwelling older 

Americans? (2) What is the association of demographic and psychological fall risk 

factors with falls with an injury in a generalizable sample of home-dwelling older 

Americans? (3) What is the association of demographic and psychological fall risk 

factors with frequency with falls in a generalizable sample of home-dwelling older 

Americans? 
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CHAPTER 111 

METHODS AND PROCEDURES 

Research Design 

This chapter explains the research methods and procedures of this study. A 

survey methodology using the Health and Retirement Sttidy database (HRS) was used to 

investigate the risk factors associated with fall incidence in a normative sample of home 

dwelling elderly in the United States. The sections in this chapter are (a) purpose of the 

study, (b) population, (c) methods of data collection, (d) methods of data manipulation, 

and (e) methods of data analysis. 

Purpose of the Study 

The purpose of this smdy was to investigate whether a normative sample of home 

dwelling older Americans has additional risk factors (different than those conunonly 

identified) that predispose this population to falls. The findings will help health care 

practitioners in developing a comprehensive model for fall risk factor identification. 

Current fall risk models are time consuming and expensive. Low cost predictive risk 

factors may improve the ability to provide preventative care to risky individuals. Early 

findings could help health practitioners in reducing fall incidence. Therefore, the intrinsic 

and extrinsic factors can be treated with preventative care to improve the functional stams 

of this population. 

In the elderly, falls are typically recognized to have multi-factorial causes. The 

majority of research to date is dedicated to the assessment of physical risk factors to 

47 



balance. Evidence in the literature review suggests that intrinsic physical risk factors 

(e.g., muscle weakness, etc.) lead to increased balance dismption in the elderly and more 

importantly, a cascade of events that lead to a fall. Extrinsic factors such as the physical 

environment or medications have also been related to fall incidents. There is a 

recognizable interrelation between extrinsic and intrinsic factors (Each et al., 1995; 

Studenski et al., 1994). 

Methodological flaws have limited the quality of literature on falls. A literamre 

review of fall studies using Cinahl, Medline, Soc Abs, First Search, and a hand search 

(reviewing stacks of journals) did not yield a sample that was representative of a 

normative population (population that represents the attribute characteristics of older 

Americans). Most studies either use pre-existing populations of fallers or instimtionalized 

populations. This sample bias can lead to two methodological flaws. First, the prevalence 

of falls carmot be inferred from a non-random sample of pre-existing fallers. Second, the 

literature is consistent in identifying the fact that institutionalized individuals and home-

based individuals who fall do not share the same cognitive or physical characteristics and 

impairments. 

Research Questions 

This smdy was designed to examine whether or not there are additional fall risk 

factors associated with falls in a random sample of home dwelling older Americans. The 

following are the research questions for this study: 
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1. What is the association of demographic and psychological fall risk factors with 

falls in a generalizable sample of home-dwelling older Americans? 

2. What is the association of demographic and psychological fall risk factors with 

falls with an injury in a generalizable sample of home-dwelling older 

Americans? 

3. What is the association of demographic and psychological fall risk factors with 

frequency with falls in a generalizable sample of home-dwelling older 

Americans? 

Sample 

The population in the Health and Retirement Smdy (HRS) data set includes a 

randomized sample of 21,284 older Americans. The HRS is a pre-existing 1998 database 

that consists of over 600 questions associated with health, retirement, and finances. The 

HRS is one of the largest and most complex academic social science projects ever 

undertaken. Total costs were $14 million dollars in the first five years of development 

and $17 million during the data collection phase (Juster, 1995). 

The survey is financially supported by the National Institute on Aging and 

endeavors to paint an emerging portrait of an aging America's physical and mental 

health, insurance coverage, financial status, family support systems, labor market status, 

and retirement planning. The HRS data are available free to research analysis at 

http://vvrww.umich.edu/~hrswvyw/ upon registration. 
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The HRS database consists of survey subjects from four separate survey waves: 

HRS (bom in 1931-1941), AHEAD (bom in 1914-1923), CODA (bom in 1924-1930), 

and WB (bom in 1942-1947). Each group was included to prevent a lapse in age cohorts. 

The sample was restricted to home dwelling older Americans in the contiguous 48 states 

in the United States. The original screening of potential participants was performed in 

1992 and included 69,336 households provided by the U.S. Census Bureau. The overall 

sample consisted of those bom between 1914 and 1947 (HRS, 2001). 

Originally, 12,654 participants agreed to respond out of a potential of 15,497 

(response rate 81.7 percent). Each participant was paid $25 for participation. Near the end 

of the first wave of data collection in 1993, em additional 7,705 participants were included 

and were enticed with a $100 payment. This improved the overall response rate by four 

points. No attempt was made to contact the interviewee if they resided in a nursing 

home. Data were collected in 1992, 1993, 1996, and 1998. By 2000, nearly nine percent 

of respondents had passed away. Nearly 32.98 percent of the AHEAD group had died by 

2000 (HRS, 2001). 

The HRS is lengthy and includes multidisciplinary perspectives integrating 

information from economic, sociology, epidemiology and demography (Juster, 1995). 

The HRS is an evolution of the Retirement History Survey that was developed in 1969 

and discontinued in the mid 1980's. The HRS was developed due to a need to represent 

the changing face of the American family, two eamer households, and the continued 

advancements in health and aging. 
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The design of the HRS database is to provide data for researchers, policy analysts, 

and program planners that are making major policy decisions that effect retirement, 

health insurance, savings and economic well being (Juster, 1995). The sample targeted to 

meet these needs were the 55 to 64 year old age group, the age group that were making 

retirement decisions or would be making retirement decisions in the fumre. The age 

group selected was 51 to 61, a decision that was arbitrary (Juster, 1995). In 1988, the 

HRS panel began investigation of potential households to target to meet their goals. The 

group was able to target their households with the help of the U.S. Census Bureau and 

through funding by the National Institute on Aging, the Social Security Administration, 

the Pension and Welfare Benefits Agency, the U.S. Department of Labor, and the NIA 

Office of Minority Affairs (Juster, 1995). 

Initially the HRS database debated limiting respondents to the age of 70 (Juster, 

1995). After re-evaluation of the target analysis of items such as health, disability, work 

stams, economic and psychosocial factors, and savings it was pmdent to include older 

Americans to investigate behavioral trends. The decision was made to target 8,200 

households and allow the inclusion of older adults if living within the household (Juster, 

1995). 

Blacks and Hispanics were over-sampled at a two to one rate relative to Whites. 

This action was based on the theory that both Blacks and Hispanics use different criteria 

for retirement plaiming, and that these groups traditionally provide low response rates 

(Juster, 1995). The state of Florida was also over-sampled because it was a high density 

area for the elderly. 
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Instrument 

The University of Michigan developed and administered the HRS. The recurrent 

study is conducted via phone survey, every two years in six-month increments, using the 

same participants. Therefore, the cross sectional pool of respondents will represent data 

collection within a six-month time span. The data used in this study were collected in 

1998. The answers to the question by each participant is recorded once £md archived 

specifically for 1998. 

Administrators spent a considerable amount of effort in placing items in 

appropriate order in the survey. For instance, health and disability based questions were 

asked very early to deter bias toward job and retirement status. Other items such as 

function, cognitive measures, economic status and demographics were ordered in such a 

way to avoid misrepresentation. 

The HRS panel spent an extensive amount of time determining the appropriate 

length of the survey. During pilot testing the panel found no relation between response 

rate and survey length. For costs and response rate considerations the administrators of 

the HRS database adopted 45 to 90 minutes total. Questions were asked via telephone 

survey, with each survey administrator specifically trained for consistent performance. 

Reliability and Validity 

Reliability and validity of the HRS was carefully constmcted through multiple 

measures. To validate the respondent pool, the largest portion of time of the HRS survey 

was spent on selecting an appropriate respondent pool. The elderly often suffer from 
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cognitive decline, a problem that could affect the results of the longittidinal sttidy. 

Therefore, cognitive tests were performed on all the older participants and proxy 

measurements were collected on those that had been participants for each wave, but 

failed the preliminary cognitive exams. No institutionalized individuals were included in 

the survey since the majority has cognitive problems (HRS database, 2001). 

Reliability of each wave was good (raw .838, over .843) using a test-retest 

method. Even the cognitive questions, notoriously low in most studies, showed good 

reliability (.81 to .83 Cronbach's alpha). Repeated reliability for the cognitive questions 

where response should not change over time was also very good (HRS database, 2001). 

Face validity for each group of questions was developed through the collective 

efforts of researchers from the U.S. Census Bureau, the University of Michigan, National 

Institute on Aging, the Social Security Administration, the Pension and Welfare Benefits 

Agency, the U.S. Department of Labor, and the NIA Office of Minority Affairs. The 

length of the survey grew with each department's additions. Constmct validity was 

derived from well-known scales of activity of daily living, cognitive measures, somatic 

measures, etc. Content validity was derived through benchmarking surveys and other 

cognitive scales. Furthermore, a principal component factor analysis with oblique rotation 

was nm (eigenvalues greater than 1), to investigate if the content criteria were effectively 

represented. The findings were good and determined that the derived variables were 

based on initial screenings. Univariate analyses were mn to determine normality of data. 

Reliability and validity assessment continues to determine if the information in the study 
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is still valid. The HRS administrators spent 14 millions dollars to assure the reliability 

and validity of the survey (HRS database, 2001). 

Dependent Variables 

Due to the multiple purposes in this study, the following dependent variables were 

proposed. The dependent variables are "fall," "fall with an injury," and "fall frequency." 

The survey questions for the dependent variables are presented in Appendices A. 

Independent Variables 

The independent variables selected for the study were demographic risk factors 

(age, marital status, gender, education, monthly expenditures) as well as psychological 

well being risk factors (positive attitude, loneliness, anxiety, activity level, depression 

and perceived health). The survey questions for the independent variables are presented 

in Appendices A. 

Method of Data Collection 

Rationale for Design 

The advantages of a questionnaire-based survey include response time, the ability 

to cover a wide geographic area, generalizability, the ability to obtain a random sample, 

high quality of recorded response, and low level of intmsion for those responding to the 

survey. The disadvantages of this type of survey research include the inability to 

effectively use open-ended questions and the potential that the applicant may not 
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understand the survey. The design of the survey involves the principles of face validity, 

as well as methods to attempt to increase the response rate, particularly as it relates to 

data collected over the phone. 

Methods of Data Manipulation 

Recoding and manipulation of variables was necessary to appropriately access the 

data in the HRS database. The case deletion method (Hatcher & Stepanski, 2001) was 

used to increase the study response measurement by recoding of the fall with injury and 

fall frequency questions. The administrators of the HRS database recorded the categorical 

response of "falls" as "yes" or "no," with a "no" response designed to tip the survey 

presenter to skip the questions of "fall with serious injury," and "fall frequency." As a 

result, the response rate for "fall with injury" and "fall frequency" dropped to nearly 15 

percent of the total sample. Re-coding the variables is applicable since the subjects would 

have identified "no" and "zero" to questions "fall with serious injury" and "fall 

frequency". If the participant indicated they did not fall within the requested time period 

then the "frequency of fall" would be "zero" and the "fall with serious injury" would be 

"no." 

Missing values is a problem with most survey databases including the HRS 

database. Within this database, there were two types of data, categorical and quantitative, 

both of which are represented in the independent and dependent variables. Recoding 

missing categorical values is inappropriate through use of the means or median values 

method in SAS 8.0 (Hatcher & Stepanski, 2001). Two of the three dependent variables 
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(fall incidence and fall with injury) were categorical variables. These variables consisted 

of 318 missing values. In both, SAS was instmcted to skip the missing values. 

Fall frequency consisted of outlying responses, sometimes eighty times the 

average fall amount for the group. SAS was instmcted to skip these responses since they 

would heavily skew the resuhs toward positive findings (Hatcher & Stepanski, 2001). 

This resulted in 319 missing values for fall frequency. 

The variables positive attitude and monthly expenditure had missing values. 

Because both are quantitative, the means, or median values procedure in SAS was used to 

increase the respondent's represented. Although the missing values associated with 

monthly expenditure were recoded to the median, some of the coded responses were 

outliers, in some cases representing 1,000 times the recorded expenditure of the sample 

medism. SAS was instmcted to replace these responses with the medium since they would 

heavily skew results toward positive findings (Hatcher & Stepanski, 2001). 

This study was interested in collecting the results from respondents 65 and older. 

Therefore, the sample was restricted to this age group by using the "IF only" fimction of 

SAS 8.0.1 restricted responses to individuals 65 and older. This eliminated the responses 

from yovmger participants, and prevented any representation of descriptive or inferential 

analyses from younger participants. 

The dependent variables were recoded for statistical analysis. The questions 

related to whether or not one experienced a fall and an injury associated with the fall 

were dummy coded dichotomously. Fall frequency was not recoded since the data are 

ratio. 
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The independent variables required more extensive manipulation. Several 

variables were used to make up psychological well being, but were not combined due to 

the underlying differences in constmct definition; depression, anxiety, activity level, 

loneliness, perceived health and positive attitude. Therefore each variable was allowed to 

represent a separate component for falls. 

Depression, anxiety, activity level and loneliness were dichotomously variables, 

appropriate for dummy coding. Perceived health was recoded using all positive responses 

to the four part question (excellent, good, and fair) as " 1 " and the negative aspect (poor) 

as "0." 

Positive attitude was strongly represented within the "well being" literature but no 

relevant questions existed in the HRS database. Positive attitude was recoded from the 

pre-existing questions of "happiness," "enjoyment of life," "energy level" and the 

"absence of sadness" to form the new variable. In each of the questions, the respondent 

selected either "yes" or "no." Using the recode-calculation feamre of SAS version 8.0.1, 

all positive questions were represented as " 1 " all negative questions "0." SAS was 

instmcted to sum the totals of all four respondents that provided five possible scores. The 

highest possible score "4," was equated with "Very Positive," "3" with "Positive," "2" 

with "Equivocal," " 1 " with "Negative," and "0" with "Very Negative." 

There is a chance that some of the data could resuU in bimodal distribution toward 

fall related consequences. For instance, age could be bimodal in the association with falls 

since younger adults participate in more risky behavior than older adults. Within the HRS 

database, the number of respondents declines with each additional year. This decline 
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could falsely represent the amount of falls, falls with injury, and frequency of falls in the 

respondent, providing misrepresentation of the trend of age and fall consequence. 

Therefore, SAS was instmcted to provide data for scatter plots investigating age and fall 

incidence, fall with injury and fall frequency as a percentage of the total within the 

particular age group. Instead of looking at total fallers in the age classification of 85 

versus the total fallers that are 65, the graphs investigated the total percentage that 

recorded a fall that were the respected ages. This matching strategy for sample size will 

provide unbiased results. SPSS was used to mn the scatter plots. 

Methods of Data Analysis 

The data collected in this survey were analyzed using descriptive and inferential 

statistics. Descriptive statistics including frequency distributions, and percentages, were 

used to analyze the data from the questionnaire. A separate histogram or line graph was 

mn for each independent and dependent variable for a visual representation of the data. 

Additionally, combinations of variables were mn using a scatter plot to describe the data 

further. 

Forty-two univariate analyses were mn for each independent variable against each 

dependent variable. A univariate analysis provides an added advantage of providing a 

significant test for the analyses if mn on a normally distributed population. Since not all 

of the data are quantitative, standard deviation, kurtosis, assessment of normality and 

skewness are impractical (Hatcher & Stepnaski, 2001). Results obtained from the 
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univariate analysis will contribute toward a better understanding of the descriptive 

qualities of the data. 

The inferential aspect of the statistics, a logh (logistic regression) and a linear 

regression analysis were performed, using the SAS ® software system version 8.0.1. The 

purpose of this study was to determine if an association exists between demographic and 

psychological well being variables and falls in a home dwelling population of older 

Americans. A regression analysis is often used to assess the association of predictor 

variables to one another and to the criterion/dependent variable (falls) in a survey. 

Several forms of regression analyses are possible, each specified by the form of variables 

measured within the study. In this proposed study, the dependent variables of "falls" and 

"fall with injury" are dichotomous and are best measured with a logit analysis. The logit 

analysis is used when the dependent variable is dichotomous but can be extended to 

include three or more categories (Grimm & Yamold, 2001). Like a linear regression 

analysis, the logit regression relates one or more predictor variables to a dependent 

variable and yields coefficients, predicted values, and residuals. The descending function 

of SAS was selected to assure the proper dummy variable calculation. The descending 

function is necessary when SAS arbitrarily selects the dummy dependent variable with 

the largest sample, thus selecting the opposite criterion variable. Since recorded falls and 

falls with injury were less than those who did not indicate a fall, SAS selected the non-

fallers as the default group. 

A logit regression analysis allows comparisons of categorical and quantitative 

independent variables to the dichotomous criterion (dependent) variable (Grimm & 
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Yamold, 2001). There are three assumptions that must be met prior to using a logit 

regression analysis. First, the data must be randomly selected and have an equal chance 

of representation. Second, the same data must not appear as two different variables and 

must be mutually exclusive and collectively exhaustive. Last, the logit model must 

specify appropriate predictors and have no irrelevant predictors. One last point of concem 

regarding assumptions is the form of sampling method used for a smdy. Cross sectional 

studies allow association but not prediction based on the longitudinal method in which 

the data are collected (Grimm & Yamold, 2001). The HRS database is longimdinal and 

cross sectional therefore prediction is not appropriate. 

Field (2000) recommends five to ten respondents for each question within a 

survey. Since the HRS has over 600 questions, a minimal response rate would be 3,000. 

With the HRS sample restricted to subjects 65 years of age, the sample was 11,126. 

Questions with fewer responses than 3,000 would not meet the power requirements of the 

study, only estimates of co-occurrence. 

Summary 

This chapter described how the study was conducted to investigate if additional 

risk factors can be used as predictors for falls in the home dwelling older Americans. The 

HRS database, the instmment utilized, was previously validated and consists of a 

generalizable sample size (N > 22,000). The collected data were statistically analyzed and 

reported in the fourth chapter. 
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CHAPTER IV 

RESULTS 

Introduction 

This chapter discusses the results of the smdy and consists of three sections: 

subjects, data manipulation results, and statistical analyses. Section one outlines the 

demographics and characteristics of the sample. Section two summarizes the results of 

data manipulation, including scatter plot analysis. The final section discusses the two 

logistic regression analyses used for investigation of fall incident and fall with injury 

followed by the linear regression analysis of fall frequency. 

Subjects 

Descriptive Statistics 

Three forms of descriptive statistics were performed to describe the data: 

frequency tables, histograms, and a univariate analysis. Frequency tables and histograms 

are effective in providing visual presentation of data. A univariate analysis provides an 

added advantage of providing a significant test for the analyses if run on a normally 

distributed population (Hatcher & Stepanski, 2001). Each individual analysis is beneficial 

in describing the individual correlation of the predictor variable with the criterion 

variable. The univariate results will likely differ from the muhivariate analyses since 

covariation with other independent variables are not factored in. Additionally, the 

likelihood of a type 11 error decreases with a univariate analysis, thus increasing the 
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chance that a significant predictor variable will show significance (Hatcher & Stepnaski, 

2001). 

Age 

The HRS database consists of responses from 22,000 respondents, age 25 to 106. 

Through data manipulation the target sample (HRS data) was limited to age, 65 and 

older. These remaining 11,226 subjects consisted of 64.9 percent of the original HRS 

sample (Table 4.1) (Figure 4.1). There were no missing values in the data. 

Table 4.1. Age of respondents 

Age 

65-69 
70-74 
75-79 
80-84 
85-89 
90-94 
95 and up 

Total 

Frequency 

3107 
2643 
2318 
1553 
1016 
369 
120 

11126 

Percent (%) 

28 
24 
21 
14 
9 
3 
1 

Fall incidence: age. A univariate, logit regression analysis was performed to 

further describe the data associated with fall incidence and age. The univariate analysis 

indicates that age is a significant predictor for fall incidence (p < 0.0001). The Wald 
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Ratio was 375.18 and the Likelihood Ratio was 382.95. The univariate analysis is 

presented in Table 4.2. 
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Figure 4.1. Respondent age 
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Table 4.2. Univariate logit regression analysis. 
Fall incidence and age 

Standard odds 

Parameter Estimate Error Ratio 

Age 0.0536 0.002 1.055* 

* Indicates s igni f icance Q < 0.0001 

Fall with injury: age. A univariate, logit regression analysis was performed to 

fiirther describe the data associated with fall with injury and age. The univariate analysis 

indicates that age is a significant predictor for fall with injury (g < 0.0001). The Wald 

Ratio was 203.5 and the Likelihood Ratio was 199.6. The univariate analysis is presented 

in Table 4.3. 

Table 4.3. Univariate logit regression analysis. 
Fall with injury and age 

Standard Odds 
Parameter Estimate Error Ratio 

Age 0.054 0.299 1.056* 

* Indicates s igni f icance p < 0.0001 

Fall frequency: age. A univariate linear regression analysis was performed to 

fiirther describe the data associated with fall frequency and age. The univariate analysis 

indicates that age is a significant predictor for fall frequency (p < 0.0005). The f-value 

was 5.76 and the R-squared was 0.0006. The univariate analysis is presented in Table 4.4. 

Table 4.4. Univariate linear regression analysis. 
Fall frequency and age 
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standard 
Parameter Estimate Error B 

Age 0.029 0.012 0.0245* 

* indicates significance p < 0.05 

Gender 

Respondents identified their gender as either male or female. More than half 

(57%) of the respondents were female (Table 4.5) (Figure 4.2). There were no missing 

values in the variable gender. 

Fall incidence: gender. A univariate logit regression analysis was performed to 

further describe the data associated with fall incidence and gender. The univariate 

analysis indicates that gender is a significant predictor for fall incident (p < 0.000l).The 

Wald Ratio was 69.36 and the Likelihood Ratio was 70.30. The univariate analysis is 

presented in Table 4.6. 

Table 4.5. Gender of respondents 

Gender Frequency Percent (%) 

Male 
Female 

Total 

4728 
6398 
11126 

43 
57 
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Figure 4.2. Respondent Gender 

Table 4.6. 

Parameter 

Male 

Univariate logit regression analysis. 
Fall incidence and gender 

Estimate 

-0.716 

Standard 
Error 

0.026 

Odds 
Ratio 

0.701* 

* Indicates s igni f icance p < 0.0001 

Fall with injury: gender. A univariate logit regression analysis was performed to 

fiirther describe the data associated with fall with injury and gender. The univariate 

analysis indicates that gender is a significant predictor for fall with injury (p < 0.0001). 
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The Wald Ratio was 117.73 and the Likelihood Ratio was 127.03. The univariate analysis 

is presented in Table 4.7. 

Table 4.7. Univariate logit regression analysis. 
Fall with injury and gender 

Parameter Estimate 
Standard 

Error 
Odds 
Ratio 

Male -0.731 0.067 0.048* 

Indicates s igni f icance p < 0.0001 

Fall frequency: gender. A univariate linear regression analysis was performed to 

further describe the data associated with fall frequency and gender. The univariate 

analysis indicates that gender is not a significant predictor for fall frequency (p < 0.135). 

The f-value was 2.23 and the R-squared was 0.0002. The univariate analysis is presented 

in Table 4.8. 

Table 4.8. Univariate linear regression analysis. 
Fall frequency and gender 

Parameter Estimate 

Male 0.267 

Standard 
Error 

0.179 

B 

0.015 
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Race 

The majority of the respondents were White/Caucasian (84%), 13 percent of the 

respondents were Black/Afiican American, and six percent indicated their race as 

Hispanic (Table 4.9) (Figure 4.3). Less than four percent were listed as "other." The 

manner in which the question regarding Hispanic race was asked allowed an individual to 

categorize race more than once (two different questions: one "are you Hispanic," and the 

other being, a general race question in which Hispanic was not a selection), resulting in a 

higher percentage than one hundred for race. There were no missing values recorded by 

the respondents. 

Table 4.9. Race of respondents 

Race Frequency Percent (%) 

Hispanic 
White 
Black 
Total 

728 
9391 
1401 
11520 

6.30 
81.50 
12.20 

Fall incidence: White race. A univariate logit regression analysis was performed 

to further explain the association between fall incidence and White race. The univariate 

analysis indicates that White race is a significant predictor for fall incidence (p < 

0.017).The Wald Ratio was 6.71 and the Likelihood Ratio was 5.63. The univariate 

analysis is presented in Table 4.10. 
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Figure 4.3. Respondent race 

Table 4.10. Univariate logit regression analysis. 
Fall incidence and White race 

Parameter Estimate 
standard 

Error 
Odds 
Rat io 

White 0.138 0.058 1.149* 

* Indicates significance p < 0.05 

Fall incidence: Black Race. A univariate logit regression analysis was performed 

to ftuther explain the association between fall incidence and Black race. The univariate 

analysis indicates that Black race is a significant predictor for fall incidence (p < 0.003). 
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The Wald Ratio was 8.36 and the Likelihood Ratio was 8.54. The univariate analysis is 

presented in Table 4.11. 

Table 4.11. Univariate logit regression analysis. 
Fall incidence and Black race 

Parameter Est imate 
Standard 

Er ror 
Odds 
Rat io 

Black -0.186 0.064 0.830* 

* Indicates significance p < 0.05 

Fall incidence: Hispanic race. A univariate logit regression analysis was 

performed to fiirther explore the association between fall incidence and Hispanic race. 

The univariate analysis indicates that Hispanic race is not a significant predictor for fall 

incident (p < 0.37). The Wald Ratio was .8026 and the Likelihood Ratio was .7960. The 

univariate analysis is presented in Table 4.12. 

Table 4.12. Univariate logit regression analysis. 
Fall incidence and Hispanic race 

Parameter Estimate 

Hispan ic 0.074 

Standard 
Error 

0.082 

Odds 
Rat io 

1.077 
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Fall with injury: White race. A univariate logit regression analysis was performed 

to explore the relationship between fall with injury and White race. The univariate 

analysis indicates that White race is a significant predictor for fall with injury (p < 0.041). 

The Wald Ratio was 8.219 and the Likelihood Ratio was 8.665. The univariate analysis is 

presented in Table 4.13. 

Table 4.13. Univariate logit regression analysis. 
Fall with injury and White race 

Parameter Estimate 
standard 

Error 
Odds 
Ratio 

white 0.259 0.090 1.296* 

* Indicates s igni f icance p < 0.05 

Fall with injury: Black Race. A univariate logit regression analysis was performed 

to explore the relationship between fall with injury and Black race. The univariate 

analysis indicates that Black race is a significant predictor for fall with injury (p < 0.005). 

The Wald Ratio was 12.03 and the Likelihood Ratio was 13.06. The univariate analysis is 

presented in Table 4.14. 

Table 4.14. 

Parameter 

Black 

Univariate logit 
Fall with injury 

Estimate 

-0.357 

regression analysis, 
and Black race 

Standard 
Error 

0.103 

Odds 
Ratio 

0.700* 

* Indicates s igni f icance p < 0.05 
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Fall with injury: Hispanic race. A univariate logit regression analysis was 

performed to explore the association between fall with injury and Hispanic race. The 

univariate analysis indicates that Hispanic race is not a significant predictor for fall with 

injury (p < 0.97). The Wald Ratio was 0.003 and the Likelihood Ratio was 0.004. The 

univariate analysis is presented in Table 4.15. 

Table 4.15. 

Parameter 

Hispanic 

Univariate logit regression analysis. 
Fall with injury and Hispanic race 

Estimate 

0.004 

Standard 
Error 

0.123 

Odds 
Ratio 

1.00 

Fall frequency: White race. A univariate linear regression analysis was performed 

to explore the association between fall frequency and white race. The univariate analysis 

indicates that White race is not a significant predictor for fall frequency (p < 0.1056). The 

f-value was 2.62 and the R-squared was 0.0003. The univariate analysis is presented in 

Table 4.16. 

Table 4.16. Univariate linear regression analysis. 
Fall frequency and White race 

Parameter Estimate 

white -0.402 

Standard 
Error 

0.248 

B 

-0.016 
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Fall frequency: Black race. A univariate linear regression analysis was performed 

to explore the association between fall frequency and Black race. The univariate analysis 

indicates that Black race is not a significant predictor for fall frequency (Table 4.37). 

The univariate analysis indicates that Black race is not a significant predictor for fall 

frequency (p < 0.103). The f-value was 2.65 and the R-squared was 0.0003. The 

univariate analysis is presented in Table 4.17. 

Table 4.17. Univariate linear regression analysis. 
Fall frequency and Black race 

Standard 
Parameter Estimate Error B 

Black 0.441 0.271 0.016 

Fall frequency: Hispanic. A univariate linear regression analysis was performed to 

explore the association between fall frequency and Hispanic race. The univariate analysis 

indicates that Hispanic race is not a significant predictor for fall frequency (p < 0.389). 

The f-value was 0.74 and the R-squared was 0.0001. The univariate analysis is presented 

in Table 4.18. 

Table 4.18. Univariate linear regression analysis. 
Fall frequency and Hispanic race 

Standard 
Parameter Estimate Error B 

Hispanic -0.318 0.369 -0.008 
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Education 

The frequency of the respondents education is presented in Table 4.19 and a 

histogram, depicting classifications in Figure 4.4 Education was recoded from total years 

of education into the education bins of less than high school, high school, some college, 

bachelor's degree, and graduate school or higher. Recoding was performed to duplicate 

the classifications provided by the U.S. Census Bureau. 

Table 4.19. Respondent education 

Education 

Less than High School 

High School 
Some College 
Bachelors 
Graduate or Higher 

Total 

Frequency 

4074 
3552 
1491 
1161 
817 

11095 

Percent (%) 

37 
32 
13 
10 
7 

Sixty-nine percent of the population had educational levels of less than or equal to 

High School. Thirteen percent indicated a bachelor's level, college degree. Seven percent 

designated a graduate degree or higher. Thirty one missing values were recorded. 
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Figure 4.4. Respondent education 

Fall incidence: education. A univariate logit regression analysis was performed to 

fiirther describe the association between fall incidence and education. The univariate 

analysis indicates that education is a significant predictor for fall incidence (p < 0.0001). 

The Wald Ratio was 72.35 and the Likelihood Ratio was 71.44. The univariate analysis is 

presented in Table 4.20. 
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Table 4.20. Univariate logit regression analysis. 
Fall incidence and education 

Standard odds 

Parameter Estimate Error Ratio 

Education -0.036 0.004 0.964* 

* indicates s igni f icance p < 0.0001 

Fall with injury: education. A univariate logit regression analysis was performed 

to further describe the association between fall with injury and education. The univariate 

analysis indicates that education is a significant predictor for fall with injury (p < 0.0001). 

The Wald Ratio was 16.53 and the Likelihood Ratio was 16.07. The univariate analysis is 

presented in Table 4.21. 

Table 4.21. Univariate logit regression analysis. 
Fall with injury and education 

standard Odds 
Parameter Estimate Error Ratio 

Education -0.025 0.006 0.975* 

* indicates s igni f icance p < 0.0001 

Fall frequency: education. A univariate linear regression analysis was performed 

to further analyze the association between fall frequency and education. The univariate 

analysis indicates that education is a significant predictor for fall frequency (p < 0.0004). 
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The f-value was 12.76 and the R-squared was 0.0013. The univariate analysis is 

presented in Table 4.22. 

Table 4.22. Univariate linear analysis. 
Fall frequency and education 

Standard 
Parameter Estimate Error B 

Education -0.069 0.019 -0.036* 

* Indicates s igni f icance p < 0.05 

Marriage 

Marriage was recoded from the HRS responses to identify "married" or "not 

married." Marital stams of the respondents is visually depicted in Table 4.23 and Figure 

4.5. Widows and Widowers were classified as unmarried. 

Table 4.23. Marital stams of respondents 

Mahtal Status Frequency Percent (%) 

Married 
Unmarried 
Total 

6389 
4737 
11126 

57 
43 

Those with spouses in a nursing home were classified as married. Fifty seven 

percent of the respondents indicated they were married. There were no missing values. 
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Figure 4.5. Respondent marital stams 

Fall incidence: marriage. A univariate logit regression analysis was run to explore 

the association between fall incidence and marriage. The univariate analysis indicates that 

marriage is a significant predictor for fall incidence (p < 0.000 l).The Wald Ratio was 

125.04 and the Likelihood Ratio was 125.15. The univariate analysis is presented in 

Table 4.24. 
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Table 4.24. Univariate logh regression analysis. 
Fall incidence and marriage 

Parameter Estimate 
Standard 

Error 
Odds 
Ratio 

Married -0.467 0.041 0.627* 

Indicates s igni f icance p < 0.0001 

Fall with injury: marriage. A univariate logit regression analysis was mn to 

explore the association between fall with injury and marriage (Table 4.25). The univariate 

analysis indicates that marriage is a significant predictor for fall with injury (p < 0.0001). 

The Wald Ratio was 96.57 and the Likelihood Ratio was 97.41. 

Table 4.25. 

Parameter 

Married 

Univariate logit 
Fall with injury 

Estimate 

-0.604 

regression analysis, 
and marriage 

Standard 
Error 

0.061 

Odds 
Ratio 

0.547* 

* Indicates s igni f icance p < 0.0001 

Fall frequency: marital status. A univariate linear regression analysis was 

performed to explore the association between fall frequency and marital status. The 

univariate analysis indicates that marital status is a significant predictor for fall frequency 
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(p < 0.027). The f-value was 4.88 and the R-squared was 0.0005. The univariate analysis 

is presented in Table 4.26. 

Table 4.26. Univariate linear regression analysis. 
Fall frequency and marital status. 

Standard 
Parameter Estimate Error B 

Married 0.267 0.179 0.015* 

* Indicates significance p < 0.05 

Good Perceived Health 

Perceived health was recoded using all positive responses to the four-part 

question (excellent, good, and fair) as " 1 " and the negative aspect (poor) as "0." Most 

(63%) of the respondents recorded good perceived health (Table 4.27) (Figure 4.6). Good 

perceived health had no missing values. 

Table 4.27. Good perceived health of 
espondents 

Perceived Health Frequency Percent (%) 

Good 
Poor 

Total 

6995 
4131 
11126 

63 
37 
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Figure 4.6. Good perceived health 

Fall incidence: good perceived health. A univariate logit regression analysis was 

run to explore the association between fall incidence and good perceived health. The 

univariate analysis indicates that good perceived health is a significant predictor for fall 

incidence (p < 0.0001). The Wald Ratio was 321.99 and the Likelihood Ratio was 

321.68. The univariate analysis is presented in Table 4.28. 
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Table 4.28. Univariate logit regression analysis. 
Fall incidence and good perceived health 

Standard Odds 
Parameter Estimate Error Ratio 

Gd.Per.Hlth -0.761 0.042 0.467* 

* Indicates s igni f icance p < 0.0001 

Fall with injury: good perceived health. A univariate logit regression analysis 

was run to explore the association between fall incidence and good perceived health. The 

univariate analysis indicates that good perceived health is a significant predictor for fall 

with injury (p < 0.0001). The Wald Ratio was 139.17 and the Likelihood Ratio was 

138.72. The univariate analysis is presented in Table 4.29. 

Table 4.29. Univariate logit regression analysis. 
Fail with injury and good perceived health 

standard odds 
Parameter Estimate Error Ratio 

Gd.Per.Hlth -0.724 0.061 0.485* 

* indicates s igni f icance p < 0.0001 

Fall frequency: good perceived health. A univariate linear regression analysis was 

run to explore the association between fall frequency and good perceived health. The 

univariate analysis indicates that good perceived health is a significant predictor for fall 
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frequency (p < 0.0001). The f-value was 86.20 and the R-squared was 0.009. The 

univariate analysis is presented in Table 4.30. 

Table 4.30. Univariate linear regression analysis. 
Fall frequency and good perceived health 

standard 
Parameter Estimate Error B 

Gd.Pcd.Hlth. -1.728 0.186 -0.094* 

* indicates s igni f icance p < 0.0001 

Positive Attimde 

Positive attitude was recoded from the pre-existing questions of "happiness," 

"enjoyment of life," "energy level" and the "absence of sadness" to form the new 

variable. The majority of respondents (81%) reported a "very positive" or "positive 

attimde" (Table 4.31) (Figure 4.7). 

Table 4.31. Positive attimde 

Positive Attitude 

Very Positive 
Positive 
Equivocal 
Negative 
Very Negative 

Total 

Frequency 

4456 
4826 
1064 
505 
275 

11126 

Percent (%) 

40 
43 
10 
5 
2 
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Fall incidence: positive attimde. A univariate logit regression analysis was 

performed to explore the association between fall incidence and positive attitude. The 

univariate analysis indicates that a positive attitude is a significant predictor for fall 

incidence (p < 0.0001). The Wald Ratio was 149.38 and the Likelihood Ratio was 

147.17. The univariate analysis is presented in Table 4.32. 
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Table 4.32. Univariate logit regression analysis. 
Fall incidence and positive attitude 

Standard odds 
Parameter Estimate Error Ratio 

Post. Att. -0.264 0.021 0.768* 

indicates significance p < 0.0001 

Fall with injury: positive attitude. A univariate logit regression analysis was 

performed to explore the association between fall incidence and positive attitude. The 

univariate analysis indicates that positive attitude is a significant predictor for fall with 

injury (p < 0.0001). The Wald Ratio was 81.96 and the Likelihood Ratio was 76.55. The 

univariate analysis is presented in Table 4.33. 

Table 4.33. Univariate logit regression analysis. 
Fall with injury and positive attitude 

Standard Odds 
Parameter Estimate Error Ratio 

Post. Att. -0.272 0.030 0.762* 

* indicates significance p < 0.0001 

Fall frequency: positive attitude. A univariate linear regression analysis was 

performed to explore the association between fall frequency and positive attitiade. The 

univariate analysis indicates that positive attitude is a significant predictor for fall 
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frequency (p < 0.0007). The f-value was 11.62 and the R-squared was 0.00012. The 

univariate analysis is presented in Table 4.34. 

Table 4.34. 

Parameter 

Pos t . a t t . 

Univariate linear regression analysis. 
Fall frequency and positive attitude. 

Estimate 

-0.302 

Standard 
Error B 

0.088 -0.034* 

* Indicates s igni f icance p < 0.05 

Anxiety 

The response for Anxiety was dichotomous. Only 1,484 (13%) of the 11,126 

respondents reported "anxiety" (Table 4.35) (Figure 4.8). The variable anxiety had no 

missing values. 

Table 4.35. Reported anxiety 

Reported Anxiety Frequency Percent (%) 

Yes 
No 
Total 

1484 
9642 
11126 

13 
87 
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Fall incidence: anxiety. A univariate logit regression analysis was performed to 

explore the association between fall incidence and anxiety. The univariate analysis 

indicates that anxiety is a significant predictor for fall incidence (p < 0.0001). The Wald 

Ratio was 226.28 and the Likelihood Ratio was 232.68. The univariate analysis is 

presented in Table 4.36. 

Fall with injury: anxiety. A univariate logit regression analysis was performed to 

explore the association between fall with injury and anxiety. The univariate analysis 

indicates that anxiety is a significant predictor for fall with injury (p < 0.0001). The Wald 
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Ratio was 118.41 and the Likelihood Ratio was 106.63. The univariate analysis is 

presented in Table 4.37. 

Table 4.36. Univariate logit regression analysis. 
Fall incidence and anxiety 

Parameter Estimate 
standard 

Error 
Odds 
Ratio 

Anxiety 0.867 0.056 2.38^ 

Indicates s igni f icance p < 0.0001 

Table 4.37. 

Parameter 

Anxiety 

Univariate logit 
Fall wath injury 

Estimate 

0.810 

regression analysis, 
and anxiety 

Standard 
Error 

0.074 

Odds 
Ratio 

2.248* 

* Indicates s igni f icance p < 0.0001 

Fall frequency: anxiety. A univariate linear regression analysis was performed to 

explore the association between fall frequency and anxiety. The univariate analysis 

indicates that anxiety is a significant predictor for fall frequency (p < 0.0001). The f-

value was 29.82 and the R-squared was 0.0031. The univariate analysis is presented in 

Table 4.38. 
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Table 4.38. Univariate linear regression analysis. 
Fall frequency and anxiety 

Standard 
Parameter Estimate Error B 

Anxiety 1.484 0.271 0.055* 

Indicates s igni f icance p < 0.0001 

Depression 

The response for Depression was dichotomous. One thousand seven hundred and 

sixty three (16%) of the 11,126 indicated depression (Table 4.39) (Figure 4.9). The 

variable depression had no missing values. 

Table 4.39. Reported depression of respondents 

Reported Depression Frequency Percent (%) 

Yes 
No 

Total 

1763 
9363 
11126 

16 
84 

Fall incidence: depression. A univariate logit regression analysis was performed 

to explore the association between fall incidence and depression. The univariate analysis 

indicates that depression is a significant predictor for fall incidence (p < 0.0001). The 

Wald Ratio was 54.21 and the Likelihood Ratio was 52.85. The univariate analysis is 

presented in Table 4.40. 
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Figure 4.9. Reported depression 

Table 4.40. Univariate logit regression analysis. 
Fall incidence and depression 

Parameter Estimate 
Standard 

Error 
Odds 
Ratio 

Depression 0.400 0.054 1.492* 

* indicates s igni f icance p < 0.0001 

Fall with injury: depression. A univariate logit regression analysis was performed 

to explore the association between fall with injury and depression. The univariate 

analysis indicates that depression a significant predictor for fall with injury (p < 0.0001). 
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The Wald Ratio was 31.59 and the Likelihood Ratio was 29.70. The univariate analysis is 

presented in Table 4.41. 

Table 4.41. Univariate logit regression analysis. 
Fall with injury and depression 

Standard odds 

Parameter Estimate Error Ratio 

Depression 0.424 0.075 1.529* 

* Indicates s igni f icance p < 0.0001 

Fall frequency: depression. A univariate linear regression analysis was performed 

to explore the association between fall frequency and depression. The univariate analysis 

indicates that depression is a significant predictor for fall frequency (p < 0.0001). The f-

value was 30.36 and the R-squared was 0.0032. The univariate analysis is presented in 

Table 4.42. 

Table 4.42. Univariate linear analysis. Fall frequency 
and depression 

Standard 
Parameter Estimate Error B 

Depression 1.265 0.229 0.056* 

* indicates s igni f icance p < 0.0001 
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Loneliness 

Within the survey, loneliness was recorded as a dichotomous variable. One 

thousand nine hundred and eighty-three respondents (18%) indicated that they were 

lonely (Table 4.43) (Figure 4.10). 

Table 4.43. Report of loneliness 

Reported Loneliness Frequency Percent (%) 

Yes-Lonely 
No-Lonely 

Total 

1983 
9143 
11126 

18 
82 
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Figure 4.10. Reported loneliness 
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Fall incidence: loneliness. A univariate logit regression analysis was performed to 

explore the relationship between fall incidence and loneliness. The univariate analysis 

indicates that loneliness is a significant predictor for fall incidence (p < 0.0001). The 

Wald Ratio was 36.52 and the Likelihood Ratio was 35.78. The univariate analysis is 

presented in Table 4.44. 

Table 4.44. Univariate logit regression analysis. 
Fall incidence and loneliness 

standard Odds 

Parameter Estimate Error Ratio 

Loneliness 0.3166 0.052 1.372* 

* Indicates s igni f icance p < 0.0001 

Fall with injury: loneliness. A univariate logit regression analysis was performed 

to explore the relationship between fall with injury and loneliness. The univariate 

analysis indicates that loneliness is a significant predictor for fall with injury (p < 

0.0001). The Wald Ratio was 20.4land the Likelihood Ratio was 19.43. The univariate 

analysis is presented in Table 4.45. 

Fall frequency: loneliness. A univariate linear regression analysis was performed 

to explore the association between fall frequency and loneliness. The univariate analysis 

indicates that loneliness is a significant predictor for fall frequency (p < 0.0001). The f-

value was 23.34 and the R-squared was 0.0024. The univariate analysis is presented in 

Table 4.46. 
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Table 4.45. Univariate logh regression analysis. 
Fall with injury and loneliness 

Standard odds 
Parameter Est imate Er ror Rat io 

Lonel iness 0.333 0.072 1.396* 

* I n d i c a t e s s i g n i f i c a n c e p < 0.0001 

Table 4.46. Univariate linear regression analysis. 
Fall frequency and loneliness 

Standard 
Parameter Est imate Er ror B 

Lonely 1.064 0.220 0.049* 

* I n d i c a t e s s i g n i f i c a n c e p < 0.0001 

Vigorous Activity 

Within the survey the response for vigorous activity was dichotomous. Four 

thousand and eighty four (37%) of the respondents indicated they participated in some 

form of vigorous activity three days a week (Table 4.47) (Figure 4.11). 

Fall incidence: vigorous activity. A univariate logit regression analysis was 

performed to explore the relationship between fall incidence and vigorous activity. The 

univariate analysis indicates that vigorous activity is a significant predictor for fall 

incidence (p < 0.0001). The Wald Ratio was 117.03 and the Likelihood Ratio was 

120.64. The univariate analysis is presented in Table 4.48. 
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Table 4.47. Report of vigorous activity 

Vigorous Activity Frequency Percent (%) 

Yes 
No 

Total 

4084 
7042 
11126 

37 
63 

8000r 

Vigorous Activity 

Figure 4.11. Reported vigorous activity 
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Table 4.48. Univariate logit regression analysis. 
Fall incidence and vigorous activity 

Standard Odds 
Parameter Estimate Error Ratio 

Vig. Act. -0.483 0.044 0.616* 

* Indicates signi f icance p < 0.0001 

Fall with injury: vigorous activity. A univariate logit regression analysis was 

performed to explore the relationship between fall with injury and vigorous activity. The 

univariate analysis indicates that vigorous activity is a significant predictor for fall with 

injury (p < 0.0001). The Wald Ratio was 54.85 and the Likelihood Ratio was 58.08. The 

univariate analysis is presented in Table 4.49. 

Table 4.49. Univariate logit regression analysis. 
Fall with injury and vigorous activity 

Standard Odds 
Parameter Estimate Error Ratio 

Vig. Act. -0.504 0.068 0.604* 

* Indicates signi f icance p < 0.0001 

Fall frequency: vigorous activity. A univariate linear regression analysis was 

performed to explore the relationship between fall frequency and vigorous activity. The 

univariate analysis indicates that vigorous activity is a significant predictor for fall 
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frequency (p < 0.0064). The f-value was 7.43 and the R-squared was 0.0008. The 

univariate analysis is presented in Table 4.50. 

Table 4.50. Univariate linear regression analysis. 
Fall frequency and vigorous activity 

Standard 
Parameter Estimate Error B 

Vig. Act. -0.493 0.181 -0.020* 

* Indicates signi f icance p < 0.05 

Monthly Expenditure 

Within the HRS survey, monthly expenditure was a coded quantitatively. A large 

sum (87%) of the respondents had expenditures between $500 and $2,000 (median = 

$1,500) a month. Table 4.51 and Figure 4.12 display visual trends in the data. Outlying 

values that were 100 times the median recorded total were replaced with the median 

using the recode flinction of SAS. 

Fall incidence: monthly expenditure. A univariate logit regression analysis was 

performed to explore the relationship between fall incidence and monthly expenditure. 

The univariate analysis indicates that monthly expendimre is a significant predictor for 

fall incidence (p < 0.015). The Wald Ratio was 5.854 and the Likelihood Ratio was 

5.815. The univariate analysis is presented in Table 4.52 
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Table 4.51. Report of monthly expenditure 

Monthly Expenditure Cumulative 
($) Total 

0-500 
501-1000 
1001-1500 
1501-2000 
2001-2500 
2501-3000 
3001-3500 
3501-4000 
4001-5000 
5001-6000 
6001-7000 
7001-8000 
8001-9000 
9001-10000 
>10000 
Total 

1295 
2592 
4734 
1106 
438 
403 
142 
144 
131 
56 
27 
19 
2 
18 
19 

7974 

5000 

Monthly Expenditure 

Figure 4.12. Reported monthly expenditure 
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Table 4.52. Univariate logit regression analysis. 
Fall incidence and monthly expenditure 

Standard odds 
Parameter Est imate Er ror Rat io 

Mo.Spend 1.14E-8 4.73E-9 1.00* 

* I n d i c a t e s s i g n i f i c a n c e p < 0.05 

Fall with injury: monthly expenditure. A univariate logit regression analysis was 

performed to explore the relationship between fall with injury and monthly expenditure. 

The univariate analysis indicates that monthly expenditure is a significant predictor for 

fall with injury (p < 0.014). The Wald Ratio was 6.11 and the Likelihood Ratio was 5.99. 

The univariate analysis is presented in Table 4.53. 

Table 4.53. Univariate logh regression analysis. 
Fall with injury and monthly expenditure 

standard Odds 
Parameter Est imate Er ror Rat io 

MO.spend 1.68E-8 6.83E-9 1.000* 

* i n d i c a t e s s i g n i f i c a n c e p < 0.05 

Fall frequency: monthly expenditure. A univariate linear regression analysis was 

performed to explore the relationship between fall frequency and monthly expenditure. 

The univariate analysis indicates that monthly expenditure is a significant predictor for 
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fall frequency (p < 0.0017). The f-value was 9.80 and the R-squared was 0.0010. The 

univariate analysis is presented in Table 4.54. 

Table 4.54. Univariate linear regression analysis. 
Fall frequency and monthly expenditure 

Parameter Estimate 
Standard 

Error B 

Mo.spend. 6.30E-8 2.01E-8 0.032* 

indicates signi f icance p < 0.05 

Fall Incidence 

Three thousand three hundred and six respondents reported a fall within the last 

two years (Table 4.55) (Figure 4.13). 

Table 4.55. Report of fall 

Fall Incidence Frequency Percent (%) 

Yes-fall 
No-fall 
Total 

3306 
7820 
11126 

30 
70 

Of those that fell, 1,207 (37%) reported an injury that required medical attention 

as a resuh of the fall (Table 4.56) (Figure 4.14). 
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Table 4.56. Report of fall with injury 

Fall with Injury Frequency Percent (%) 

Yes-Injury 
No-Injury 

Total 

1207 
9919 
11126 

11 
89 

9000r 

(0 

Figure 4.13. 
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Figure 4.14. Fall with injury 

Statistical Analysis 

Re-Coding Analysis 

Sample size. Question F1206 "have you experienced a fall..." was the lead 

question for the series of fall related questions. If no fall was reported, fall with injury 

and fall frequency were coded as "non-response." Using the "re-code" function of SAS, 

all missing values originally coded as "non-responses" on the HRS database were re

coded as "0" falls for "fall frequency" and "no fall with injury" for "falls with injury." 

Upon re-coding the total respondents eligible for analysis for each dependent variable 

were "fall incidenf = 10,808, "fall with injury" = 10,808, and "fall frequency" = 10,807. 
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Positive attitude. Positive attitude was re-coded from the variables F1499 

(absence of sadness), F1501 (energy), F1498 (enjoyment of life), and F1496 (happy). 

Two forms of correlation were performed to identify appropriateness of combining the 

variables into one construct, positive attitude. The alpha and NOMISS alpha ftinctions are 

presented in Table 4.57. 

Table 4.57. Alpha and NOMISS correlation of positive attitude 

Deleted correlation Correlation Standardized 
Variable with Total Raw Alpha with Total Alpha 

Absence of Sadness 0.338840 0.467909 0.368834 0.538178 
Energy 0.226459 0.614127 0.231892 0.637119 
Enjoyment of life 0.421789 0.443093 0.446416 0.477538 
Happy 0.451121 0.390605 0.489873 0.442064 

The raw alpha for the positive attitude variable was 0.545 and the standardized 

alpha was 0.600. The raw alpha represents the single data point compared against the 

complete dataset, while the standardized alpha represents the data as a component of the 

total group in the dataset (Hatcher & Stepanski, 2001). The alpha values were "moderate 

to good" and acceptable for this study (Portney & Watkins, 2000; Hatcher & Stepanski, 

2001). 

Scatter plot. A scatter plot was run on all three dependent variables, and age. A 

scatter plot is effective in visually identifying causal relationship between two variables. 

Each variable's points are represented (one on the X axis and one on the Y axis). If a 

relationship exists between the two, the variable will display a linear slope in either a 

positive or negative direction. If no relationship exists, the line will be horizontal. 
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Because the numbers of respondents declined with age, fall percentage per age, fall injury 

percentage per age, and average frequency of falls per faller was utilized to obtain 

accurate results. 

This descriptive interpretation indicates that if each age group were equally 

represented, the older age groups would have more recorded falls (as a percentage of the 

total percentage) than the younger age groups. Therefore, for accuracy of fall risk, it is 

appropriate to use the percentage of fallers per age group instead of actual falls recorded. 

Figure 4.15 identifies the decline of total recorded falls per age group and an increase in 

total fall percentage per age. 
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Figure 4.15. Comparison of total falls and falls percentage per age 
group 
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Figure 4.16 is a scatter plot representation of age vs. percentage of fallers per age 

group. The scatter plot identifies a linear trend of fall incidents and age. Fewer 

respondents were included in the age groups with each additional year. Similar to the fall 

incidence question, cumulative results of falls with an injury indicate less total falls with 

each additional year. This misrepresentation of the fall with injury potential in older 

Americans is corrected by using the fall injury percentage per age group. 
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Figure 4.16. Scatter plot: Percentage of fallers per age group 
and age 
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Figure 4.17 identifies the decline of total recorded falls per age group and an 

increase in total fail percentage per age. 

Falls with Injury (Percentage vs. Actual Falls) 

120 
Percentage of falls with injury per 
age group 
total rails with injury per age group 

^ <j§b ^ N ^^ ^ ^ ^ c§^ c§> <^ <^ (§^ ^ ^ 

Age 

Figure 4.17. Percentage of falls with injury and age 

The scatter plot (Figure 4.18) indicates that a progressive curvilinear trend exists 

for falls with injury (percentage) and age. Visually it is apparent that as the respondents 

age, there is an increase in the reported percentage of falls with an injury. 
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Figure 4.18. Scatter plot: Percentage of injuries per fall per age 
group and age 

Within the HRS, fall frequency is coded discretely by identification of frequency 

of falls from zero to twenty. This poses a logistical challenge to charting total "fall 

frequency" per age group. There are fewer older Americans as age increases and there is 

no simple record of times fell per age group; the information is coded per individual. 

Figure 4.19 identifies the total recorded fall frequency per age for the sample. 
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Fall Frequency Per Age 
D>20 falls 

D 19 falls 

a 18 falls 

D 17 falls 

• 16 falls 
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• 8 falls 

a 7 falls 

• 6 falls 

a 5 falls 
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D 3 falls 

a 2 falls 

• 1 fall 
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Figure 4.19. Fall frequency by age. 

By analyzing the total falls per age group and dividing by the total recorded 

fallers in this category, one may calculate the number of falls per faller in the given two 

year period. Therefore, fall frequency is identified in each age group as the average of 

falls per individual in each age group. Figure 4.20 outlines the linear trend of increased 

multiple falls per advancing age. The trend is curvilinear and progressive. 

The scatter plots indicate that a curvilinear or linear relationship exists between 

age and fall consequence. Based on the visual information, it is probable that dividing age 

into categories would yield more conclusive results than using age as progressive. 
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chronological data. Two logistic and one linear regression analysis were performed to 

assess the potential that different age parameters yield significant results. 

AGE 

Figure 4.20. Scatter plot: Number of falls per faller, per age 

By using the visual trends in the curvilinear data, the age groups were divided into 

25-64, 65-88, and 89 and older. The logit regression using the re-coded age variables of 

(25-64; p =0.93), (65-88; p = 0.96), and (89 and older; p = 0.98) was not statistically 

significant for an impact on recorded falls. This finding suggests that when assessing the 

impact of age on falls, a separate breakdown of age to three different age-specific 

variables is not warranted. 
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The logit regression using the re-coded age variables of (25-64) (p = 0.95), (65-

88; p =0.96) and (89 and older; p =0.98) was not statistically significant for an impact on 

recorded falls with an injury. This finding suggests that when assessing the impact of age 

on falls with an injury, a separate breakdown of age to three different age-specific 

variables is also not warranted. 

The linear regression using the re-coded age variables of (25-64; p = 0.95), (65-

88; p = 0.96), and (89 and older; p = 0.97) was not statistically significant for an impact 

on recorded fall frequency. This finding suggests that when assessing the impact of age 

on fall frequency, a separate breakdown of age to three different age-specific variables is 

not warranted. 

Regression Analysis 

Fall Incidence. Results of the analysis were restricted to survey participants, age 

65 and older. Eleven thousand one hundred and twenty-six respondents were eligible 

based on the age restriction; 1,582 respondents were removed due to missing values. 

2,650 individuals reported that they had fallen within the previous two years (24%). The 

model fit statistics indicated that the Wald chi square for the study was significant (p < 

0.0001; X^ = 535.29). The analysis had 14 degrees of freedom and a significant 

likelihood ratio (p < 0.0001; ) ^ = 564.04). In a logistic regression, the significant 

likelihood is the probability of obtaining the acmal group memberships for cases in the 

sample that represent the criterion predictors. 
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"Age," "good perceived health," "anxiety," "male," "depression," "positive 

attitude," and "Black race" were statistically significant (a < 0.05) as predictors for the 

criterion of fall incidence. The beta estimates for the variables "good perceived health," 

"Black" and "male," are negative indicating a lesser likelihood of falling compared with 

opposition scores in the survey. The beta estimates for the variables "anxiety," "age," 

"positive attimde," and "depression," are positive, indicating a greater likelihood of 

falling compared with opposition scores. The analysis of maximum likelihood estimates 

for the independent variables is presented in Table 4.58 in order of most to least 

significant. 

Table 4.58. Logit analysis of maximum likelihood estimates: 
Fall incident. 

Parameter 

intercept 
Age 
Good Health. 
Anxiety 
Male 
Depression 
Positive At. 
Black 
vig. Act. 
Married 
Hi spani c 
Lonely 
Month. Exp. 
white 
Education 

Estimate 

-3.6228 
0.0390 
-0.5128 
0.6223 
-0.2084 
0.1832 
0.0181 
-0.3471 
-0.0724 
-0.0684 
-0.0898 
0.0362 
2.458E-9 
-0.0474 
-0.00151 

Standard 
Error 

0.3290 
0.00349 
0.0523 
0.0691 
0.0513 
0.0651 
0.00793 
0.1633 
0.0524 
0.0540 
0.1049 
0.0640 
5.381E-9 
0.1483 
0.00562 

Log 
Likelihood 

1.040** 
0.663** 
2.134** 
0.898** 
1.364* 
1.034* 
0.973* 
1.031 
1.038 
1.123 
1.176 
1.000 
1.275 
1.010 

* indicates s igni f icance of p < 0.05 
** indicates s igni f icance of p < 0.0001 

111 



Odds ratio estimates are used to determine the likelihood that an independent 

variable will contribute to the dependent variable. If the point estimate is higher than one, 

the variable does contribute to the dependent variable. If the point estimate is less than 

one, the independent variable does not contribute to the dependent variable or contributes 

negatively to the likelihood of the occurrence of the dependent variable (Grinun & 

Yamold, 1995). 

The statistically significant variables of "age," "good perceived health," 

"anxiety," "male," and "Black race" yield the following results: The incidence of a fall is 

less likely if the respondent identifies good perceived health (point estimate 0.599), male 

(point estimate 0.812), and if Black (point estimate 0.707). The incidence of a fall is more 

likely if the respondent identifies they are older (point estimate 1.040), anxious (point 

estimate 1.863) and report of a positive attimde (point estimate 1.018). The other 

variables are not significant in association to fall incident. 

Injury during fall. The results of the logistic regression analysis for injury during 

falls identify that 11,126 respondents were analyzed after elimination of 1,582 missing 

values. Nine hundred thirty-six individuals reported an injury with a fall within the last 

two years, or 35 percent of the original respondents that reported a fall in the previous 

table. The model fit statistics indicated that the Wald chi square for the study was 

significant (p < 0.0001; X^ = 324.38). The smdy had 14 degrees of freedom and a 

significant likelihood ratio (p < 0.0001; X^ = 335.03). The analysis of maximum 

likelihood estimates for the independent variables is presented in Table 4.59 in order of 

most to least significant. 
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The variables "age," "male," "good health perception," "anxiety," "depression," 

and "Black" were statistically significant (a < 0.05) in association with an injury 

associated during a fall. The odds ratios for the statistically significant variables were 

"age" (odds ratio = 1.041), "male" (odds ratio = 0.541), "good health perception" (odds 

ratio = 0.600), "anxiety" (odds ratio = 1.571), "Black" (odds ratio = 0.526), and 

"depression" (odds ratio = 1.338). 

Table 4.59. Logit analysis of maximum likelihood estimates: 
Injury during fall 

Parameter 

Intercept 
Age 
Male 
Good health. 
Anxiety 
Depression 
Black 
Education 
Positive At. 
Married 
White 
Hispanic 
Lonely 
vig. Act. 
Month. Exp. 

Estimate 

-4.8674 
0.0402 
-0.6146 
-0.5109 
0.4520 
0.2912 
-0.6431 
0.0128 
0.0163 
-0.0891 
-0.2204 
-0.1510 
0.0519 
-0.0454 
4.078E-9 

Standard 
Error 

0.4756 
0.00504 
0.0819 
0.0771 
0.0948 
0.0908 
0.2364 
0.00827 
0.0113 
0.0800 
0.2099 
0.1571 
0.0909 
0.0801 
7.86E-9 

Odds 
Ratio 

1.041** 
0.541** 
0.600** 
1.571** 
1.338* 
0.526* 
1.013 
1.016 
0.915 
0.802 
0.860 
1.053 
0.956 
1.000 

Indicates significance of (p < 0.05) 
indicates significance of (p < 0.0001) 

Each additional year of age increases the association with fall and injury by 1.041 

times. Though the value seems small, it does reflect a progressive increase in the odds of 

falling over 41 consecutive years. 
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Males are much less likely than females to record an injury after a fall (point 

estimate 0.541). Good health perception reduces the association with an injury during a 

fall (point estimate 0.60). Individuals 65 and older who report anxiety are 1.57 times 

more likely to report a fall with an injury, and one who reports depression is 1.33 times 

more likely to report an injury. Lastly, Blacks are much less likely to report an injury 

with a fall than other races (point estimate 0.526). 

Frequency of fall. The linear regression analysis for the times fell is presented in 

Table 4.60 in order of most to least significant. The F value was 23.36 and the smdy was 

statistically significant (p < 0.0001). The R̂  of the study was only 0.0171 (adj. R̂  = 

.016), which indicates that the independent variables in this study represent 

approximately 1.7 percent of the total prediction of fall frequency. 

Table 4.60. Linear regression: Fall frequency 

var iab le B SE Beta 

in tercept 
Age 
Good heal th. 
Anxi ety 
Month Exp. 
Hispanic 
Male 
Posi t ive At. 
Depression 
Education 
Lonely 
Black 
v i g . Act. 
white 
Married 

1.50218 
0.04746 
0.82898 
0.39078 
3.182711E-8 
0.47089 
0.22277 
0.03275 
0.27910 
0.01653 
0.22939 
0.14409 
0.04813 
0.06915 
0.00149 

0.48976 
0.00457 
0.10941 
0.13941 
1.118249E-8 
0.18864 
0.09454 
0.01545 
0.13449 
0.01286 
0.13380 
0.27845 
0.09524 
0.25211 
0.10378 

0* 
0.083** 
-0.060** 
0.021* 
0.020* 
-0.019* 
0.017* 
-0.016* 
0.017* 
-0.010 
0.009 
-0.007 
-0.003 
-0.004 
-0.0001 

* indicates s igni f icance of (p < 0.05) 
** Indicates s igni f icance of (p < 0.0001) 

114 



There are two explanations to the low R-square value. First, it is common to see 

low R-square values in survey with numerous questions (Hatcher & Stepanski, 2001). 

The HRS survey has over 600 questions. Second, it is plausible that other predictor 

variables are not represented within this study and would influence fall frequency. 

The linear regression analysis identified that the variables "age," "good perceived 

health," "monthly expenditure," "anxiety," "Hispanic," "male," "positive attitude," and 

"depression" were statistically significant. The standardized beta for each significant 

variable was "age" (0.0837), "good perceived health" (-0.060), "monthly expenditure" 

(0.020), "anxiety" (0.021), "Hispanic" (-0.019), "male" (0.017), "positive attimde" 

(-0.016), and "depression" (0.017). "Age," report of "anxiety," "monthly expenditure," 

"male," and "depression" were associated with an increased frequency of falls. A "good 

perceived health" and identification as "Hispanic" was negatively associated with fall 

frequency. 

Summary 

This chapter summarized the results of the statistical analyses. For this smdy, the 

research questions were (1) Are there risk factors (age, gender, education, marital status, 

monthly expenditure, anxiety, depression, loneliness, positive attimde, activity level, and 

perceived good health) associated to falls in home-dwelling older Americans? (2) Are 

there risk factors (age, gender, education, marital status, monthly expenditure, anxiety, 

depression, loneliness, positive attitude, activity level, and perceived good health) 

associated with frequency of falls in home-dwelling older Americans? (3) Are there risk 
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factors (age, gender, education, marital status, monthly expenditure, anxiety, depression, 

loneliness, positive attitude, activity level, and perceived good health) associated to falls 

with an injury in home-dwelling older Americans? 

A summary of the significant fall risk factors is provided in Table 4.61. A positive 

relationship indicates that the variable was associated with an increased risk of fall 

incidence. A negative relationship indicates that the variable is associated with a 

decreased risk of fall incidence. 

Table 4.61. Summary of significant associations to fall risk factors 

Fall Incidence 

Factor (+ or -) 

Age 
Good Health 
Anxiety 
Male 
Depression 
Positive Attitude 
Black Race 

+ 
-
+ 

+ 
+ 

Fall with inju 

Factor (+ or -) 

Age 
Male 
Good Health 
Anxiety 
Depression 
Black Race 

ry 

+ 

+ 
+ 

Fall Frequency 

Factor (+ or -) 

Age + 
Good Health 
Mo. Expend. + 
Anxiety + 
Hispanic 
Male + 
Positive Attitude -
Depression + 

(+ or -) refers to whether the factor is positively associated with falls (+) or 
negatively associated with falls (-). 

Age, anxiety and depression contribute to increased falls, fall with injury and fall 

frequency. Identification of good perceived health. Black race, and male gender is 

associated with decreased fall related consequences. Other variables such as positive 
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attitude (negative and positive contributor), Hispanic race (negative contributor) and 

monthly expenditure (positive contributor) provide mixed responses. 

These results identify that additional risk factors, represented by the predictor 

variables, exist for falls in older Americans. These findings will improve fall risk factor 

models used to proactively identify older Americans with an increase in fall potential. 

Further discussion of the pertinent findings occurs in Chapter Five. 

117 



CHAPTER V 

DISCUSSION 

Introduction 

This chapter presents conclusions from the findings of this investigation. In the 

first section of this chapter, there is discussion of how the data relate to each of the 

research questions and related literature. The second section discusses the findings that 

were not significant. The third section discusses how this research could contribute to the 

reduction of falls in older Americans. The fourth section outlines the limitations to this 

smdy. The fifth section includes recommendations for fiirther research. The final 

component summarizes the findings and discusses how this research contributes to the 

improvement of fall risk factor modeling. 

Research Questions and Related Literature 

Research Questions 

There were three research questions in this smdy. (1) What is the association of 

demographic and psychological fall risk factors with falls in a generalizable sample of 

home-dwelling older Americans? (2) What is the association of demographic and 

psychological fall risk factors with falls with an injury in a generalizable sample of home-

dwelling older Americans? (3) What is the association of demographic and 

psychological fall risk factors with frequency with falls in a generalizable sample of 

home-dwelling older Americans? 
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Related Literature 

The results of the study indicate that many of the variables are eissociated with fall 

incidence, fall with injury, and fall frequency. The variables age, good perceived health, 

anxiety, male gender, depression, and Black race were significantly associated with fall 

incidence in the analyses. The extent of the relationship of the variables is discussed in 

context with corresponding literature. 

Age. The findings of this smdy do support the notion that age is associated with 

fall incidence in older adults. In each category, age was positively associated with the 

detrimental consequences of falls. 

The findings in this study are concordant to Nickens (1985), Smdenski et al. 

(1994), and Tinetti et al. (1988, 1994). All four of the articles reported age as a significant 

contributor to falls and incorporate a sample of home-dwelling elderly similar to the 

Health and Retirement Study (HRS) database. This study found the initiation of falls is 

age sixty-five, and provides merit to the findings of Tinetti et al. (1988) who reported that 

the chronological age of 65 is the initiation of balance impairment. 

Mackenzie et al. (2002) examined a sample of elderly Australians over the age of 

70, and found that age was not a significant factor in falls. However, the authors divided 

the age groups into two categories: 70 to 80, and 80 and older, and did not use a linear 

model of analysis. In this study, dividing the age categories into 25 to 64, 65 to 88, and 

89 and older also did not achieve significance in association with fall consequences. The 

scatter plot indicated that the relationship between age and falls was not bimodal. This 

finding suggests that the affect of aging is linear and progressive, albeit small and 
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consistent. The likelihood of falls increases as each year progresses. All other previous 

studies that did not find significance included institutionalized subjects and did not use 

generalizable samples. Using the conclusions from this dataset, one can conclude that 

older participants will fall, fall more often, and are more likely to report an injury than 

younger participants. 

Perceived health. Good perceived health was the second most significant variable 

when associated with fall incidence and fall frequency. In both logistic regression 

analyses, good perceived health was negatively associated with falls and fall with injury. 

Good perceived health was also negatively associated with fall frequency. 

The definition of perceived health is complicated and multifactorial. The absence 

of ill health is not synonymous with individual health perception in older Americans 

(Blazer, 1982). Older Americans often report their health condition based on perception, 

not reality. The Worid Health Organization indicates that health is a state of complete 

physical, mental, and social well being, and not merely the absence of disease or 

infirmity (National Center of Chronic Disease Prevention and Health Promotion [CDC], 

n.d.). Using this definition supports the association of good perceived health and 

reduction of fall incidents. 

Anxiety. Anxiety was a significant variable in all three analyses. Anxiety is 

positively associated with fall incidence, fall with injury and fall frequency. These 

findings concur with those of Lempart et al. (1991) who found common psychological 

traits in stance and gait parameters for fallers. Individuals with anxiety often fear 
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catastrophic events associated with normal activity. This anxiety can lead to decreased 

activity, social engagement, and a general handicap of fimction (Tinetti et al., 1994). 

The findings are in concordance with other studies that targeted psychological 

distress, and did not descriptively define anxiety (Eagger, Luxon, & Davies, 1992; 

Yardley, Verschuur, & Masson, 1992). Two-thirds of fallers possess traits associated 

with anxiety (Yardley et al., 1992). This study's finding could explain the correlated 

relationship of high levels of anxiety and a fall incident. The anxiety question developed 

by the HRS does not define a specific psychological disorder. Despite the vague 

association with psychological distress, anxiety was identified as a strong contributor to 

fall incidence, fall with injury and frequency. 

Gender. Men report less fall incidents than women. Being male was negatively 

associated with fall incidence and fall with an injury, but positively associated with 

frequency of falls. The finding that men report fewer fall events and record less injuries 

with falls was similar to all past studies using samples of home-dwelling individuals 

(Brassington et al., 2000; Gryfe et al., 1977; Nickens, 1985; Tinetti et al., 1988, 1995; 

Vellas et al., 1997). The finding that men fall more frequently than women is dissimilar 

to past studies. Several authors have reported that women fall more often than men, and 

suggest that difference in activity level is the reason (Brassington et al., 2000; Gryfe et 

al., 1977; Nickens, 1985; Tinetti et al., 1988, 1995; Vellas et al., 1997). The findings of 

the present study are not concordant with this theory. 

Race. At this date there are no past studies that report a relationship between race 

and falls. Though the results of this study do not identify a race that is at risk for fall 
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incidence, it does suggest that being Black decreases the likelihood of recording a fall. 

Being Black is associated with a lower likelihood of falls, fall with injury, and fall 

frequency. Being White was not significant in any age analysis. 

Fall frequency was the only category that self-designation of "Hispanic" was 

significant. The findings suggest that an individual who is "Hispanic" is less likely to 

record a high frequency of falls. There is little background research to explain the reason 

behind this finding. Generally, Blacks and Hispanics have a higher degree of disability 

(general medical morbidity) than Whites (Murray, 2000). In related research. Blacks and 

Hispanics have a higher degree of disability than Whites in general medical morbidity 

(Murray, 2000). The significant findings for Blacks and Hispanics may be associated 

with reporting errors, since Blacks typically under report on survey studies (Juster, 1995). 

Depression. The final variable that was significant in all analyses was depression. 

The HRS database used the question "Now think about the past week and the feelings 

you have experienced. Much of the time during the past week, you felt depressed. Would 

you say yes or no?" Two past studies have also found depression to be associated with 

falls (Brassington et al., 2000; Robbins, 1989). The odds ratio for the Robbins study 

suggested that participants who reported they were depressed fell at four times the rate of 

participants who did not report depression. In this study, those who reported depression 

were 1.201 times likely to fall; less noteworthy than the Robbins study. 

The consequences of depression can contribute to falls in two ways. The 

depressed individual may consider their balance impairment an aversive event offering 

no opportunity for active coping (Bronstein et al., 1996). Bronstein et al. report that falls 
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can contribute to depressive behavior. In turn, depression reduces the coping mechanisms 

required for balance improvement in older adults. 

Positive Attimde. Positive attitude was significantly associated with fall incidence 

and fall frequency. Positive attitude is a well-documented variable in well being, 

specifically in association with morbidity and mortality rates (Ostir et al., 2000). This 

variable was positively associated with fall incidence but negatively associated with fall 

frequency. Why positive attimde was negatively associated with fall frequency and 

positively associated with fall incidence is unknovra. Given the variables within the HRS 

database, positive attitude is represented by the question associated with happiness, 

enjoyment of life, energy, and the absence of sadness. The definition of positive attitude 

is transient and is likely the reason for the variability. 

Monthly expenditure. Fall frequency was the only fall-related event in which 

monthly expenditure was significant. Monthly expenditure was positively associated 

with falls indicating that those who recorded higher monthly expenses fell more often. 

Conversely, Brassington et al. (2000) found that an income of lower than $15,000 was a 

significant predictor for falls. This finding reflects the ability of older Americans to 

perform more social and physical activities with increased income, thus increasing the 

risk of individuals to falls. A report of moderate level of activity has been shown to 

decrease the risk of falls in older Americans (Tinetti et al., 1988; Howland et al., 1993). 

Frequency of performance and higher levels of activity can lead to an increase in fall risk 

in older age (Myers et al., 1996; Newton, 1997; Yardley & Smith, 2002). 
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Findings that Lacked Significance 

The independent variables were selected based on the variable's documented 

influence to health, fall risk, fall with injury, and fall frequency. Many of the independent 

variables, with respect to fall risk and associated consequences had not been previously 

investigated in the literature. In some cases, variable selections were made based on their 

contribution to successfiil aging and well being. The variables that lacked significance in 

this smdy are briefly discussed. 

Loneliness. Loneliness was not a significant contributor in this study but has 

consistently been linked to falls in past studies. The lack of significance could relate to 

the way the loneliness question was stated in the HRS survey. Participants were asked if 

they were lonely, a descriptive characteristic that may not be analogous to the 

comprehensive components of loneliness. Loneliness is typically linked with decreased 

social activity and has been associated with an increased risk for falls in older Americans 

(Howland et al., 1993). Vaillant and Mukamal (2001) identified that older Americans 

commonly report negative emotions and high levels of emotional loneliness that 

increased with age. 

Marriage. This study did not find marriage to be a significant contributor to falls. 

Past smdies were inconclusive (Brassington et al., 2000; Smdenski et al., 1994). Social 

support is often defined as extemal support mechanisms that can include family, friends 

and colleagues (Howland et al., 1993). Though marriage would seem to provide an 

immediate mechanism to improve social engagement. Blazer (1982) found that observed 

social support mechanisms such as marriage and children who lived nearly, were less 
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predictive for morbidity than the individuals' perception of social support. Therefore, 

marriage does not contribute as greatly to fall reduction behaviors unless the individual 

perceives the spouse as a positive social support mechanism (Blazer, 1982). 

Vigorous activity. Vigorous activity was not significant in relationship to fall 

incidence, fall with an injury, or frequency of fall. Several studies have shown that falls 

are reduced through the intervention of a specific exercise regimen consisting of lower 

extremity strengthening exercises (Ades et al., 1996; Carter et al., 2001; Daley &. Spinks, 

2000; Gregg et al., 2000) Increased activity level, in the absence of a targeted regimented 

lower extremity strengthening program has not been shown to be beneficial for reducing 

falls (Gregg et al., 2000; Myers et al, 1996). In the literature, the specific namre of 

exercise programs for fall reduction is still debated. Possibly, the HRS database definition 

for vigorous activity that includes sports, heavy housework, and an occupation that 

requires physical labor, is not the form of activity that is beneficial in reducing falls. 

Speechley and Tinetti (1991) and O'Loughlin, Robitaille, Boivin, and Suissa, (1993) 

found that frequency and intensity of activity increased the risk of falls in the elderly, 

with O'Loughlin et al. suggesting that diversity (e.g., different forms of activities such as 

walking, strength training and swimming) of activity was more beneficial than intensity. 

Education. Past studies have suggested that lower levels of education contribute to 

increased fall risk. Studenski et al. (1994) found the lower levels of education increased 

the reported incidence of falls in a sample of elderly male veterans. However, Smdenski 

et al. reduced the risk of recording error, common in individuals with lower incomes, by 

using strict reporting mechanisms and clinical examinations. House et al. (1994) and 
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Vaillant and Mukamal (2001) indicate that lower levels of education increase the risk of 

health related consequences due to poor planning, lack of preventative care, and social 

typecasting. Higher levels of education are associated with preventative behaviors such 

as exercise and wellness programs. This study did not find significance in education with 

any of the fall dependent variables. The types of preventative activities are likely 

beneficial for fall reduction are beyond the knowledge of educated and uneducated older 

Americans, thus reducing the potential benefits. 

Pertinence of This Research 

The purpose of this study was to provide information to consumers to reduce falls 

in older Americans. Without complete information, consumers cannot make accurate and 

wise choices. Current fall risk models are incomplete or too expensive for all persons 

with fall risk potential (Tinetti et al., 1988). Current fall risk models rely heavily on 

physical intervention, requiring a health care practitioner skilled at physical assessment. 

The requirement is more costly than nonphysical screening methods. By investigating the 

relationship of demographic and psychological well being with fall incidents in older 

Americans, health care practhioners can improve current fall risk models. The findings of 

the study can provide health care practhioners with the criteria to intervene preventatively 

in the reduction of falls in the elderly. 

First, this research included a large generalizable sample. This HRS survey is the 

most comprehensive fall-risk smdy that has investigated the effects of the variables age, 

good perceived health, anxiety, gender, depression, positive attitude, race, vigorous 
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activity, marriage, loneliness, education, and monthly expenditure on a generalizable 

sample of home-dwelling elderly. The survey used in the analyses was large, expensive, 

and was designed to provide researchers with a "snap shot" of older Americans (HRS, 

2001). 

Second, from this large sample, inferences are possible to generalize a tme, fall 

incident rate for older Americans. Approximately 24 percent of older Americans (over 

the age of 65) reported a fall within the two-year span of questioning. This finding 

supports the estimations of Campbell et al. (1981) who reported a 30 percent incident 

rate. Tinetti et al. (1988) have suggested that the incident rate increases to approximately 

40 percent at the age of eighty. This study also suggests that as age increases, the report 

of fall incidence is linear and ascending. 

Third, the data used from this study can be used for fall risk factor modeling. Risk 

factor modeling is important in order to provide preventative care to the population that is 

susceptible to falls. Recent research has supported the effectiveness of preventative 

strategies for reducing fall risk (dimming et al., 1999; Tinetti et al., 1994). Present fall 

risk factor models lack the inclusion of all possible criteria for falls, such as those found 

in this analysis. Through early intervention programs, inclusion of the variables in this 

smdy, such as age, the absence of good perceived health, anxiety, and depression could 

reduce the risk of falls in older Americans (Gumming et al., 1999; Fleming, 2002; 

Robbins et al., 1989; Tinetti et al., 1994). Additionally, females appear to be at a greater 

risk for fall-related consequences than males. The variables in this sample associated with 

demographics and psychological well being are easy to investigate, generalizable to the 
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population, and are not costly to analyze. Most fall risk factor models require complex 

physical assessments that are expensive and time consuming and do not isolate all 

individuals who are at risk. 

Fourth, without some form of intervention, falls will continue to be a costly 

problem both directly and indirectly to the consumer. The elderly population in the 

United States is growing at a rapid rate (NAPF, 2002). Falls are associated with age, thus 

quantitatively more falls are likely in the following decades. Falls lead to other health 

consequences, such as fractures and contusions. Progressive physiological changes make 

the elderly more fragile and prone to serious fractures and soft tissue contusions. 

Garman (1996) identified that the causes of consumerism are no longer the 

exclusive domain of traditional consumer groups. Groups such as the American 

Association of Retired Persons (AARP) have advocated improvements in health care and 

quality of life of older Americans. Today's consumer movement, charges the health care 

provider to become a champion of consumer and societal interests (Garman, 1996). 

Improvements associated with quality of life through reduction of falls, elimination of 

fears associated with fall consequence, and lessening the financial burden that parallels 

fall related injuries are an undeniable benefit to the consumer. Consumers have the right 

to accurate information to make an informed decision, protect themselves against 

hazardous consequences and pursue the most effective action (Garman, 1996). 
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Limitations of the Study 

The primary limitations of the study were associated with the HRS survey. The 

majority of questions in the HRS survey were closed-ended and do not consist of 

definitions or explanations of concepts. The key concept in this study was dependent 

upon the definition of falls, which was subjectively defined as any moment when one 

falls to the ground secondary to an unplanned occurrence (HRS, 2001). If a participant 

failed to grasp this definition, they were allowed to define falls on their own. 

Other limitations are associated with survey fatigue, misinterpretation by the 

survey administrator, and time restraints. Additionally, due to the cross-sectional design 

of the study, associations, not predictions are justifiable. 

Lastly, the smdy is limited to variables that are present within the Health and 

Retirement Study Database. Variables such as anxiety, loneliness, and vigorous activity 

may not represent the intended concept of the HRS administrators. 

Recommendations for Future Smdies 

The primary reason this smdy was conducted was to determine if additional 

fall risk factors exist that could improve fall risk factor modeling. Current fall risk 

factor models rely heavily on physical assessment methods that are expensive, 

time consuming, and are not all-inclusive (Tinetti et al., 1988). In view of the 

findings of this smdy, combined with conclusions from others, the following 

recommendations are proposed for further research, in order of importance: 
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a. Investigate the reliability and validity associated with a new fall risk 

model that utilizes the significant variables found in this study. 

b. Investigate the qualitative definition of falls that is generalized by older 

Americans. 

c. Using the HRS database, further investigate other contributory 

variables to fall risk in older Americans. 

d. Investigate which constructs and ideas make up the concept of "good 

perceived health" and "positive attitude" and determine if this concept 

has transferability to physical therapy. 

e. Develop and validate a clinical instmment for "positive attitude" and 

"good perceived health" at test the instrument for physical therapy use. 

f Investigate why Blacks and males are less prone to the negative 

consequences associated with falls. 

g. Investigate the use of depression-based medications on falls in older 

Americans. 

Of the seven, there are three main suggestions that do need investigation. It 

is imperative to determine if the newly found fall risk factors would function well 

within a model. Additionally, the concept of falls may not be consistent from faller 

to faller, thus a fiirther investigation may find that falls are a transient concept. 

Lastly, the predictive variables in this study did not make up a large part of the 

total variability of the criterion variables. Therefore, there are more variables 

associated with falls in the HRS database that need investigation. 
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Summary of Findings 

This study investigated if additional risk factors exist for falls in older 

Americans. The findings were designed to improve fall risk factor models used to 

proactively identify older Americans with an increase in fall potential. This 

research on additional risk factors and fall incident, fall with injury, and fall 

frequency leads to several conclusions: 

1. Being male. Black, and a chronologically younger age reduces the 

association with fall incident, and fall with injury. 

2. Being Black, Hispanic and a chronologically younger age reduces the 

association with fall frequency. 

3. The relationship of aging and falls appears to be linear, progressive and 

not bimodal. 

4. Individuals who report anxiety and depression also report more 

incidents of falls, falls with injuries, and fall frequency. 

5. Individuals who report good perceived health have fewer incidents 

associated with falls. 

6. Vigorous activity in the absence of a specified exercise regimen is 

not beneficial in reducing falls in older Americans. 

Conclusions 

The purpose of this study was to provide information to consumers to reduce fall 

risk in older Americans. Current fall risk models are incomplete or too expensive (require 
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expert clinician intervention) for all persons with fall risk potential. The research 

questions endeavored to determine if demographic risk factors (age, marital stams, 

gender, education, and monthly expenditures) as well as psychological well being risk 

factors (positive attitude, loneliness, anxiety, activity level, depression and perceived 

health) were associated with fall incidence, fall with injury, and fall frequency. This study 

did answer the research question by identifying variables that would improve fall risk 

models. The results are based on a stratified random sample of 11,126 older Americans in 

the contiguous 48 states, and are generalizable to the population. 

The inclusion of demographic risk factors (age, marital status, gender, education, 

monthly expendimres) as well as psychological well being risk factors (positive attitude, 

loneliness, anxiety, activity level, depression and perceived health) could improve the 

ability to forecast fall risk in older Americans. The variables age, anxiety, and depression 

are consistently and positively associated with fall, fall frequency, and fall with injury. 

The variables Black race and good perceived health were consistently and negatively 

associated with fall, fall frequency and fall with injury. Being male was negatively 

associated with fall and fall with injury but positively associated with fall frequency. 

Positive attitude was positively associated with fall incidence but negatively associated 

with fall frequency. Identification as Hispanic was negatively associated with fall 

frequency. Increasing monthly expenditures was positively associated with fall 

frequency. 

Health care consumers have a right to accurate and appropriate information 

in order to make informed decisions about health care choices. A lack of accurate 
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and appropriate information generally stems from the unwillingness or inability of 

the producer to fiilly satisfy the health care consumer's needs (Garman, 1996). 

Even with the inclusion of the information provided in this smdy there is still a 

void of knowledge on fall risk factors. A lack of consumer information leads to 

health and safety threats and ineffective choice making, which increases falls and 

fall risk. The literature is decisive that through early intervention, these results 

should improve the ability of all health consumers, health care providers and 

society in reducing the fall risk in older Americans. 

The findings of this study can impact health care consumers in two ways. 

First, intervention for fall risk assessment would most likely require public policy 

change. The current method of fall risk identification is retrospective and is 

ineffective for the retardation of fall consequence (JAGS, 2001). A preventative 

public policy change would lead to an indirect and direct health benefit for all 

consumers. In an indirect health benefit, the costs are aggregated to everyone 

(costs related to universal assessment) though the direct intervention, benefits few. 

This direct benefit (reduction of falls) to a few will in tum benefit the majority by a 

reduction of costs associated with taxation and losses in productivity. 

Second, intervention strategies would require a concerted effort by the 

subject who is at risk. Even in the presence of complete information most 

consumers have not adopted lifestyle changes that reduce their risk to health 

related morbidities. For example, morbidities such as diabetes and heart disease, 

both of which have shown positive change with preventative care, have yielded 
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only fair results. The recent research by Foster (2000) and Murray (2000) 

suggested that the decision-making associated to health-related changes is heavily 

influenced by sociological factors and constraints. Therefore, even in the presence 

of information the consumer will often elect not to choose an activity(ies) that 

reduces their risk for health related morbidity. The willingness to pay for the 

information is based on the preferences of older Americans and the likelihood that 

they will exchange utility for prevention of falls is unknown. Because present 

studies on fall risk prevention indicate that physical strengthening and exercise are 

the most successfiil choices for intervention (both preventative techniques), the 

likelihood of fiirther challenges exists for the health care practitioner beyond 

identification of risk factors. 
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APPENDIX A 

SURVEY QUESTIONS 
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The Survey Questions 

Several questions were used for data calculation. These questions were from the 

HRS database. In some instances the reviewer made assumptions regarding the answers 

to the survey (gender). In most cases a standardized script was utilized. 

Dependent Variables. 

The dependent variables questions were as follows: 

1. "Have you fallen down in the last 2 years?" (Fall question) 

2. "In that fall did you injure yourself seriously enough to need medical 
attention?" (Fall Injury Question) 

3. "How many times have you fallen in the last two years?" (Fall Frequency 
question) 

Independent Variables. 

The independent variable questions were divided into two major subsections: 

demographics and psychological well being. 

Demographic variables. The demographic questions consisted of 

1. What is your level of education? 

0. For no formal education 
1-11. Grades 
12. High school 
13-15. Some college 
16. College grad 
17. Post college (17+ years) 
97. Other 
98. DK (don't know); NA (not ascertained) 
99. RF (refiised) 

2. Gender, (administrator selection) 
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I.Male 
2. Female 

3. What is your marital status? 

0. DK (don't know); NA (not ascertained); RF (refused) 
1. Married 
3. Separated 
4. Divorced 
5. Widowed 
6. Never married 
7. Other (specify 

4. Are you Hispanic? 

l.Yes 
5. No 
8. DK (don't know); NA (not ascertained) 
9. RF (refiised) 
Blank 

5. What is your race? 

1. White/Caucasian 
2. Black/African American 
7. Other (specify); masked version includes American Indian, Asian 
8. DK (don't know); NA (not ascertained) 
9. RF (refiised) 
Blank 

6. What is your current age? 

0 Extreme value 
25-106. Actual value 

7. Monthly Expenditure 

"Think about how much you and your household spent on everything in 
the past month. Please think about all bills such as rent, mortgage loan 
payments, utility, insurance, and other bills, as well as all expense such as 
food, clothing, transportation, entertainment, and any other expense you 
and your household may have. Roughly, how much would that amount 
to?" (monthly expenditure). 
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Psychological well being. The psychological well being questions consisted of 

8. "Now think about the past week and the feelings you have experienced. Much 
of the time during the past week, you felt depressed. Would you say yes or no?" 
(depressed). 

9. "Now think about the past week and the feelings you have experienced. Much 
of the time during the past week, you felt happy. Would you say yes or no?" 
(happy). 

10. "Now think about the past week and the feelings you have experienced. Much 
of the time during the past week, you felt Lonely. Would you say yes or no?" 
(loneliness). 

11. "Now think about the past week and the feelings you have experienced. Much 
of the time during the past week, you have enjoyed life. Would you say yes or 
no?" (enjoy life). 

12. "Now think about the past week and the feelings you have experienced. Much 
of the time during the past week, you felt sad. Would you say yes or no?" (sad). 

13. "Now think about the past week and the feelings you have experienced. Much 
of the time during the past week, you felt energized. Would you say yes or no?" 
(energy). 

14. "On average over the last 12 months have you participated in vigorous 
physical activity or exercise three times a week or more? By vigorous physical 
activity we mean things like sports, heavy housework, or a job that involves 
physical labor" (activity level). 

15. "Have you ever had or has a doctor ever told you that you have any emotional, 
nervous, or psychiatric problems?" (anxiety). 

16. "Would you say your health is excellent, very good, good, fair or poor?" 
(current health status). 

Summary 

In summary, each of the questions was dummy coded for appropriate statistical 

analyses. The positive attitude question is a re-calculated code of energy, absence of 

sadness, happiness and enjoyment of life. 
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APPENDIX B 

DEFINITIONS OF KEY TERMS 

Age^ Age is defined chronologically, continuously, and numerically after the age of 

64 (United States Census Bureau [USCB], 2000). 

Antihypertensive. This is a medication subgroup designed to significantly lower 

blood pressure (Bronstein, Brandt, & Woollacott, 1996). 

Auditory-based disorders. These disorders originate from a dismption of the auditory 

and vestibular aspects of the inner ear and include fistulas, Tulio's phenomenon, and 

Hennebert's phenomenon. It specifically is a balance impairment associated with noise 

(Herdman, 2000). 

Balance. Balance is defined as a coordinated motor ability critical for controlled 

postural control, standing, walking, and manipulation of skills. Balance involves a 

multitude of body systems working in concert for controlled locomotion and stability 

(Bronstein et al., 1996). 

Behavioral approach. This intervention approach is holistic, comprehensive, and 

assesses all contributing factors to balance impairment whether it is intrinsic, extrinsic, or 

non-physical (Studenski, 1992). 

Biomedical balance impairments. These include balance impairments associated with 

disease processes (Smdenski, 1992). 
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Benign Paroxysmal Poshional Vertigo (BPPVV The disorder, benign paroxysmal 

positional vertigo (BPPV) is a dysfimction of the semicircular canals and is characterized 

by severe dizziness and nausea (Herdman, 2000). 

Cerebellum. The anatomical component is the posterior aspect of the brain 

That plays a role in maintaining balance and coordinated movement (Herdman, 2000). 

Cochlea nucleus. These nuclei within the brain stem process auditory stimulus 

(Bronstein, Brandt, & Woollacott, 1996). 

Construct variables. These are theoretical alternatives to what a tme occurrence 

represents, only observable and measurable (Portney & Watkins, 2000). 

Diploplia. This is also known as double vision (Bronstein, Brandt, & Woollacott, 

1996). 

Diuretics. This medication classification is designed to enhance excretion of fluid 

from the body (Bronstein, Brandt, & Woollacott, 1996). 

Dizziness. This is an illusion of movement that is specific for vestibular system 

disease (Bronstein, Brandt & Woollacott, 1996). 

Drop attacks. Drop attacks are falls associated with blacking out and falling 

straight dovm. They have a number of factors, which are unexplained but assumed to be 

physiological (Meissner, Wiebers, Swanson, & O'Fallon, 1986). 

Dysarthria. This is difficulty speaking (Kubala & Milliken, 1964). 

Dysphasia. This is difficulty swallowing (Kubala & Milliken, 1964). 

Ecological balance impairments. These are balance impairments caused by 

environmentally based problems (Studenski, 1992). 
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Education. Education is defined operationally as less than high school; high school or 

equivalent; some college, bachelor's degree, master's degree or greater (USCB, 2000). 

Elderly. Elderly is defined as the age 65 and above (Guccione, 2000). 

Exteroceptive components. These components are part of the non-central nervous 

system and vestibular related balance nuclei (Herdman, 2000). 

Extravestibular sensory system. These are sensory components such as postural, 

auditory and visual (Herdman, 2000). 

Extrinsic balance factors. Factors such as medications (anti-hypertensives, sedatives, 

and hypnotics) and the environment (ice, mgs, and unfamiliar settings) that may lead to 

falls in the elderly are extrinsic balance factors (Lach et al., 1995). 

Dynamic balance impairment. This is a type of balance impairment that is provoked 

during movement or ambulation (Bronstein, Brandt, & Woollacott, 1996). 

Falls. The definition used in this study reflects the HRS database that subjectively 

identifies a fall as any moment in which one falls to the ground secondary to an 

unplanned occurrence. If the subject was unable to differentiate whether or not they met 

the definition given, they were asked to use their ovm intrinsic definition (HRS, 2001). 

Functional balance impairments. These balance impairments are associated with 

motor pattern changes in the elderiy (Bronstein, Brandt, & Woollacott, 1996). 

Gender. Gender is defined dichotomously as either male or female (USCB, 2000). 

Habituation. This is a decreased response to the continued application of a stimulus 

(Herdman, 2000). 
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Head trauma syndrome. This is typically a central-or peripheral-based disorder that 

affects the balance system (Grill, 1999). 

Health care consumer. Any user of health care services in the United States. 

Hypokinesis. This is a reduction of activity and movement that leads to motor and 

fimctional changes in an individual (Bronstein, Brandt, & Woollacott, 1996). 

Inner ear fistula. This is a pathological hole in the inner ear that leads to balance and 

auditory impairments (Herdman, 2000). 

Intrinsic balance factors. These are physiological changes or dysfunctions in an 

individual that can lead to balance impairments (Studenski et al., 1994). 

Kyphosis. This refers to sagittal flexion in the thoracic spine (Cook, 2003). 

Labyrinthine. This is the fluid-filled canal system of the inner ear, specifically 

designed to contain the vestibular-cochlea (Herdman, 2000). 

Loneliness (social interaction). Loneliness is categorically defined as either being 

lonely or not being lonely (Guralnik, 1979). 

Marital status. Marital stams is defined categorically as either married, or other, by 

dummy coding the HRS database (USCB, 2000). 

Meniere's disease. This disorder is a progressive, destmctive, pathological inner ear 

condition characterized by aural pressure, balance impairment, and/or auditory loss 

(Herdman, 2000). 

Motor changes. Motor changes are measurable fimctional changes of outcome 

(Bronstein, Brandt, & Woollacott, 1996). 

160 



Orthostasis. This is a dramatic drop of blood pressure upon initial standing or activity 

(Herdman, 2000). 

Otolith organ. This is the vestibular organ that contains the utricle and saccule 

(Herdman, 2000). 

Ototoxicity. This is an overdose of medications leading to hearing or balance loss. 

Panic disorder. This is an anxiety attack characterized by hyperarousal and propensity 

to fall (Yardley, 2002). 

Parkinson's disease. Parkinson's disease is a progressive neurological deterioration 

characterized by increased plaque formation in the brain (Grill, 1999). 

Patho-physiological balance impairments. These are balance impairments that include 

somatosensory dysfunctions (Studenski, 1992). 

Peripheral vestibular system. These are all components of the vestibular system, 

consisting of the inner ear and vestibular components of the CNS (Herdman, 2000). 

Positional disorder. This is a severe balance impairment provoked by a static position 

(Herdman, 2000). 

Postural tonic muscles. These are paraspinals of the posterior aspect of the spine 

responsible for stabilization (Cook, 2003). 

Presbystasis. Presbystasis is recognized as an age-related vestibular degeneration 

(Guccione, 2000). 

Proprioception. This is a form of movement-sensitive organ within the joints of the 

body (Bronstein, Brandt, & Woollacott, 1996). 
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Reaction time. This is the amount of time it takes to receive a stimulus and formulate 

a response (Bronstein, Brandt, «& Woollacott, 1996). 

Semicircular canals. These are the paired lateral canals responsible for detection of 

rotational movement (Herdman, 2000). 

Somatosensory system. This is the musculo-skeletal aspect of the balance system 

consisting of muscles, ligaments, kinesthetic receptors, and sensory apparatus (Herdman, 

2000). 

Static balance impairment. This is a balance impairment associated with maintaining 

static stance (Bronstein, Brandt, 8c Woollacott, 1996). 

Syncope. Syncope is insidious passing out (Meissner et al., 1986). 

Traumatic brain injury. A traumatic brain injury is characterized by massive 

deterioration of motor activity and control as well as cognitive changes (Wade, 

Canning, Fowler, Felmington, 8c Baguley, 1997). 

Tulio's phenomenon. This is a loss of balance response to a loud noise 

(Bronstein, Brandt, & Woollacott, 1996). 

Utricle. This is the cephalic aspect of the vestibular organ responsible for linear 

motion (Herdman, 2000). 

Vertigo. This is an illusion of movement that is specific for vestibular disease. 

Vertebral Basilar Insufficiency (VBI). Vertebral Basilar Insufficiency is 

characterized by a movement or physiological related response that reduces the 

blood flow to the posterior aspect of the brain. The result is typically syncope or 

stroke (Bronstein, Brandt, & Woollacott, 1996). 
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Vertigo. This is an illusion of movement that is specific for vestibular disease 

(Herdman, 2000). 

Vestibular system. This is a comprehensive afferent and efferent system responsible 

for maintaining balance within the body (Herdman, 2000). 

Vestibule. This is another name for the vestibular-cochlea organ (Herdman, 2000). 

Vestibular neuronitis. This is an inflammation of cranial nerve Vlll secondary to 

a viral or bacterial disorder (Herdman, 2000). 

Vestibular nuclear complex. This is a central nervous system component of the 

vestibular system (Herdman, 2000). 

Viral labyrinthitis. This is an inflanunation of the labyrinthian canals caused by viral 

disorder (Herdman, 2000). 

Visual ocular reflex. This is an afferent and efferent component designed to allow the 

eyes to visualize and track moving objects when the head moves (Herdman, 2000). 
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