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(ABSTRACT) 

General acceptance of a pattern of activities of daily living (AOL) 

dependency has led to the use of .an additive method of determining self-

care dependency and need for long-term care. This traditional method of 

determining AOL levels is convenient, and it is practical to the extent 

that individuals in a long-term care population do fit a scaled pattern 

of dependency. This research was based on 3611 cases from the Preadmis-

si on Screening Program of the Virginia Medical Assistance Program. 

Tabular and staged logistic regression analyses examined: 1) character-

istics of this group of long-term care elders, 2) the extent of AOL 

divergence in various recommended care settings, 3) the relations~ip 

between rehabilitation status and AOL divergence, 4) other factors 

influencing divergence from the AOL dependency hierarchy. 

The results of this study demonstrated that a large proportion of 

those screened did not match the original Index of AOL. Therefore, the 

justification for counting AOL dependency, based on an underlying hier-

archy of AOL, was not upheld. Further research was indicated for improv-

ing eligibility and placement criteria that would reflect a fluid rather 

than a static system of long-term care. For example, rehabilitative 

trajectory could serve as an indicator of projected changes in assist-

ance for self-care. 
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SELF-CARE DEPENDENCY AMONG ELDERS 
IN LONG-TERM CARE SETTINGS 

Chapter I: Introduction 

Long-term care is most often conceptualized as an array of services 

that address the health, social, and personal care needs of individuals 

who have a reduced capacity for self care. These services may be con-

tinuous or intermittent, but a consistent feature is that they will be 

delivered for the long term to individuals who have a demonstrated need. 

This need is usually determined by some measure of functional status 

which includes activities of daily living (AOL) as a major determinant 

of service needs. 

Long-term care services, including newer community-based care, 

range from complex skilled nursing care in an institutional setting to 

assistance that informal support systems (friends and family) could 

provide if such individuals were available. One of the striking features 

of the long-term care literature has been, however, that differential 

levels of functional capacity were found in all care settings (Smyer, 

1980) and appeared to be poor predictors of placement decisions (Kutza, 

1981) despite widespread use of these measures as placement criteria. 

The apparent variability in functional capacity among recipients of 

long-term care services makes long range planning for resource alloca-

tion and identification of target populations extremely difficult. The 

concern over the role of functional capacity, specifically self-care, in 

determining level of care and recommended care setting has escalated in 

direct proportion to the rising cost of community based and institu-

tional services. 

1 



2 

This research examined AOL patterns in terms of AOL divergence (AOL 

dependency that does not match a theoretical pattern of AOL). This new 

variable, divergence, was examined from a number of perspectives as both 

an explanatory variable and a criterion variable. The goal of the 

research was to determine the extent of AOL divergence in a long-term 

care elderly population and the explanatory value of divergence in 

recommendations for long-term care placement. Since prior research had 

failed to demonstrate the effect of AOL dependencies on long-term care 

recommendations, this project approached the issue of AOL dependency 

from the perspective that AOL divergence and not a sequential order of 

AOL losses was inherent in a long-term care elderly population. 

The most common method of determining functional status has been a 

simple count of the number of AOL dependencies. Such a count results in 

a score of O for persons who are totally independent to a score of 6 for 

individuals who are totally dependent in the six basic activities of 

daily living (bathing, dressing, toileting, transferring, continence, 

and feeding). The underlying assumption in this simple count of AOL 

dependencies has been the scalability of the items and the resulting AOL 

pattern reported by Katz and his associates at the Benjamin Rose 

Hos pita 1 in the 1 ate 1950' s. 

Katz has shown that a hierarchy of AOL dependency does exist in a 

large number of individuals. This pattern follows an identifiable 

course of functional decline and recovery which reverses the pattern of 

ability acquisition in childhood (Katz, Downs, Cash, & Grotz, 1970; Katz 

& Akpom, 1976a). 
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The Katz hierarchy included six basic activities of daily living 

which have been arranged in order from the least basic and most complex 

to the most essential and least complex self-care activities. These six 

activities of daily living have formed an AOL Guttman scale of bathing, 

dressing, toileting, transferring, continence, and feeding. 

Recognition of the scalability of the basic activities of daily 

living has given rise to the theory that biological organization of 

neurological and neuromotor responses explains a pattern of functional 

d~cline and recovery of activities of daily living (AOL) in chronically 

ill and elderly individuals (Katz and Akpom, 1976b). At a time of 

illness or injury the pattern of AOL dependency should begin with loss 

of the least basic human function, bathing, and progress to dependency 

in the most essential human function, feeding. Conversely, in recovery 

the first functions to return should be the most basic and least complex 

functions such as feeding and continence while the last functions to 

return should be the more complex but least essential functions such as 

dressing and bathing. When variations in this pattern of AOL dependency 

have been found to occur, they usu a 11 y occurred in recovery and not in 

decline of functional capacity. 

The original version of the Katz Index of AOL (Appendix A) clearly 

depicted a hierarchy of AOL dependency. Katz and his associates have 

been able to categorize 86 percent of the patients in rehabilitation 

hospital settings into levels of dependency ranging from totally inde-

pendent to totally dependent in the six activities of daily living. 

Once an individual was categorized at a particular level of dependency, 

this level became the baseline to assess progress in rehabilitation 
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following such illnesses or injuries as strokes and hip fractures. 

In the two decades that have followed the published Katz hierarchy 

in 1963, general acceptance of the scalability of the AOL functions has 

led to the practice of counting areas of AOL dependency and translating 

this number into type and amount of need for long-term care. This 

traditional method of determining AOL dependency has been convenient and 

practical to the exent that individuals do, in fact, fit the underlying 

pattern of AOL dependency progressing in the order of: bathing,_ dress-

ing, toileting, transferring, continence, and feeding. 

In the Commonwealth of Virginia, the count of AOL dependencies has 

been a major criterion for acceptance into any of the five long-term 

care categories for Medicaid recipients: skilled care, intermediate 

care, personal care, home health, or a combination of personal care and 

home health. Admission criteria for institutional care of the Medicaid 

population in both Skilled Nursing Care and Intermediate Nursing Care 

Facilities have included a count of AOL dependencies. AOL dependency 

has also been used for determining service needs in the community based 

long-term care programs of Personal Care, Home Health, or a combination 

of Personal Care and Home Health. 

Although long-term care providers as well as researchers now use 

counts of AOL dependencies in practice and in research applications, no 

one has examined the extent to which long-term care populations actually 

fit the AOL hierarchy. In other words, Katz found an 86 percent agree-

ment in his study populations on the AOL hierarchy leaving 14 percent of 

the population to differ from the basic pattern. Functional capacity 

may be a poor predictor of long-term care placement decisions because 
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the operationalization of functional capacity by count of AOL dependen-

cies is not valid in a long-term care population or because this measure 

is an inappropriate indicator of the need for care and services. 

The AOL pattern of individuals who were described by Katz as 

differing from the basic AOL pattern was termed AOL divergence for this 

project. This term was intended to reflect the difference from the 

widely accepted AOL hierarchy. 

When Katz reported the original index of AOL in 1963, he also 

reported that an additional 7 percent of the patient assessments dif-

fered from the basic pattern, but in an ordered fashion. Specifically, 

by replacing the last function in a pattern with the next function of 

the scale, Katz and his associates were able to achieve a 93 percent fit 

on the AOL classification scheme (Katz et al., 1963). 
. 

Subsequent revision of the Index of AOL published in 1976 reflected 

over ten years of experience with the original index and a new awareness 

in the medical profession that biological function was but one.component 

of the emerging construct of holistic health. Katz clearly addressed 

the need to consider biological, psychological, and social factors in 

determining an indi~idual's capacity for self-care. 

The revised index of AOL was a less stringent hierarchy (Appendix 

B) of AOL dependency which accommodated the psychological and social 

factors in an individual's ability for self-care in activities of daily 

living. However, the new index of AOL weakened the underlying assumption 

of scalability in activities of daily living. Since the less stringent 

Revised Index of AOL did not contribute to the initial popularity of 

counting AOL dependencies it was not used in this research project. It 



6 

is mentioned only to clarify that two Inde~es of AOL were developed by 

Katz and that only the original index of AOL was the basis of counting 

AOL dependencies. However, during the development of the Revised Index 

of AOL Katz described a phenomenon which he termed "environmental arti-

fact" to explain divergence from the basic AOL pattern. This concept of 

environmental artifact is discussed more fully in Chapter II and was 

incorporated into this research to examine AOL divergence in a long-term 

care population. 

Si nee prior research had not examined the extent or explanatory 

value of divergence from the basic AOL pattern in a long-term care 

population, the present research was conducted to determine whether the 

basic AOL pattern did exist within this special group. In addition, if 

divergence from the basic pattern was present in a long-term care popu-

1 ation, there was a need to understand this divergence in terms of 

recovery or decline since Katz had already reported greater AOL diver-

gence in recovery of functional ·capacity than in decline. As a crude 

indicator of whether an individual was in a path of recovery, the pre-

sent study explored a rudimentary classification scheme for rehabilita-

tive trajectory. The term rehabilitative trajectory was used in the 

literal sense to designate a set of medical conditions with onset limi-

tations and care and services an individual was or was not currently 

receiving at the time of application for long-term care. The two com-

ponents of this classification scheme, rehabilitative track and nonre-

habilitative/maintenance track, were used to differentiate individuals 

who were currently receiving rehabilitative care and services (such as 
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speech therapy, physical therapy, and range of motion exercises) from 

those who had not received or were no longer receiving rehabilitative 

care and services. The intent was to describe a set of medical condi-

tions and the course of action provided by health care professionals to 

promote increased functional capacity of an individual by providing 

selected care and services. 

Nonparametric statistics and a series of sequential multivariate 

analyses were used in this project to begin to understand AOL ?ivergence 

from the Katz hierarchy in a long-term care population. The hierarchical 

conceptual model used for these analyses is shown in Figure 1. 

Specific Aims 

This research was designed to answer the following four questions. 

First, do the AOL divergent cases represent another pattern of AOL 

dependency? Second, for a select long-term care elderly population, what 

is the distribution of patterned and divergent cases on the original AOL 

hierarchy across existing long-term care settings? Third, within each 

recommended care setting, what is the distribution of levels of AOL 

dependency for cases that match the original pattern? Fourth, what 

factors (background, social environmental, and physical impairment) 

explain rehabilitative trajectory, divergence from the original AOL 

hierarchy and recommended care setting for a long-term care elderly 

population? 

The first question emphasized the ADL divergent cases and the 

possibility of discovering a pattern of ADL dependency unique to a long-

term care elderly population. It was proposed that a logical extension 
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to the examination of AOL divergent cases, would be an exploration of 

another AOL hierarchy for long-term care. 

The second research question was designed to identify the extent to 

which long-term care elderly fit the accepted AOL hierarchy. Also, this 

question addressed the distribution of patterned and divergent cases 

across three long-term care settings: skilled care, intermediate care, 

and community-based care. Categories of patterned AOL should reflect 

frequency and quantity of care for individuals because of the underlying 

AOL hierarchy. However, by virtue of the hierarchy, an AOL divergent 

case would always have more care requirements than a patterned case with 

the same number of AOL dependencies. A finding that a large number of 

individuals in intermediate care, for example, were AOL divergent could 

have implications for the allocation of resources as well as for the 

specific type and extent of care and services that should be available. 

The third research question was designed to describe the distribu-

tion of levels of patterned AOL dependency within each care setting. 

Although the emphasis of the research was on AOL divergence, there was 

an interest in the levels of AOL dependency represented in each care 

setting. Since level of dependency for the patterned cases would be an 

accurate reflection of care needs, the distribution of these cases would 

provide an estimate of the case mixing that was occurring. This is 

sometimes referred to as the mix of light, moderate, and heavy care 

cases within a particular setting. AOL patterned cases were the only 

avenue of categorizing levels of AOL dependency at the onset of this 

project. 
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The fourth and final question examined a hierarchical explanatory 

model for long-term care placement. The emphasis of this project was, 

of course, AOL divergence. However, AOL divergence was conceptualized 

as both an explanatory and a criterion variable. This resulted in a 

bilateral extension of the variable in a model that included pre-exist-

ing background, social environmental, and physical impairment variables; 

a rehabilitative trajectory variable to explain AOL divergence in terms 

of current state of recovery or decline; and the outcome variable, 

recommended care setting. 



Chapter II: Significance 

Introduction 

The principle variable this project sought to explain was AOL 

divergence. This variable was conceptualized within a hierarchical 

model of long-term care placement in an effort to study the nature of 

the variable and its explanatory value in recommendations for long-term 

care (See Figure 1). This model began with background, social environ-

mental, and physical impairment variables which led to the provision of 

care and/or services of the rehabilitative trajectory variable. Reha-

bilitative trajectory was then conceptualized as an explanatory variable 

in conjunction with background, social environmental, and physical im-

pairment variables to explain AOL divergence. The final portion of the 

model was recommended setting for long-term care. 

Recommended care setting was conceptualized in two ways. First, it 

was defined as institutional versus community based care. Second, care 

setting was defined as skilled versus intermediate institutional care 

for the subsample of long-term care elders recommended for institutional 

care. To explain recommended care setting, AOL divergence was conceptu-

alized as an explanatory variable along with rehabilitative trajectory, 

background, social environmental, and physical impairment variables. In 

other words, rehabilitative trajectory and AOL divergence were both 

explanatory and criterion variables in the hierarchical model of long-

term care developed for this project. 

Discussion of the significance of this project follows the order of 

the four criterion variables within the proposed hierarchical model: 

rehabilitative trajectory, AOL divergence, institutional versus com-

11 
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munity care, and skilled versus intermediate.care. However, the section 

addressing AOL divergence is, by design, more extensive since this was 

the chief variable of interest. Past research has not considered reha-

bilitative trajectory, AOL divergence, and recommended care setting in 

the same study population. An advantage of this project was the wide 

variety of measures included in the Virginia preadmission screening 

process for long-term care. This made it possible to examine the crite-

rion variables with greater confidence that important explanatory vari-

ables were included in the analyses. 

The definitions of the terms impairment and disability used in this 

project were those proposed by the World Health Organization (1980). 

In this taxonomy of disablement, impairment was defined as any loss or 

abnormality of psychological, physiological, or anatomical structure or 

function; while disability was any restriction or lack of ability to 

perform an activity resulting from an impairment {1980). 

Rehabilitative/Nonrehabilitative Tracks 

One of the most straightforward definitions of rehabilitation found 

in the literature was "the reintegration of the patient with his origi-

nal environment" (Evans, 1981, p.199). To this end, the process of reha-

bilitation included knowledge of the individual's present state of 

functioning, pre-existing physical state before the disabling event, and 

the environment from which he or she came (Evans, 1981). 

The existing geriatric rehabilitation literature simply has not 

specified definitive criteria which place an individual on a particular 

rehabilitative trajectory. In certain cases such as stroke, fractures of 

the hip, and arthritis, provision of care and services for rehabilita-
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tion have been more clearly guided by longitudinal studies using large 

samples in relatively controlled environments. In the case of older 

adults, however, rehabilitative trajectories have often been complicated 

by normal losses of aging and an array of pre-existing or coexisting 

chronic illnesses as well as elements of the social environment. 

One of the most objective methods of determining potential for 

rehabilitation, developed by Katz and his associates (Katz, Ford, Downs, 

& Adams, 1969}, has included a classification scheme of principal diag-

nosis, concurrent screening for chronic disease abnormalities and level 

of AOL disability. This method has been useful for projecting and 

evaluating degrees of recovery but not for describing the specific types 

of care and services associated with a rehabilitative trajectory. 

From the lack of specificity in defining rehabilitative trajectory 

it was clear that some type of subjective framework underlies the pro-

vision of rehabilitative care and services to some individuals and the 

discontinuation or lack of provision of care and services to others. 

This framework has probably been influenced to a large degree by such 

general constructs as quality of life and societal attitudes toward 

aging. This project began to explore the framework by identifying 

explanatory variables of rehabilitative trajectory. 

The major emphasis in the geriatric rehabilitation literature has 

been in the areas of stroke and hip fracture. This was not particularly 

surprising since stroke and hip fracture are the two most commonly 

reported disabling categories for adults in acute care and rehabilita-

tion facilities (Andrews, Brocklehurst, Richards,& Laycock, 1984; 

Eggert, Granger, Morris, & Pendleton, 1977; Katz, Ford, Downs, Adams, & 
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Rusby, 1972). Time of onset has appeared to be an important component 

of rehabilitation because it has been reported in the literature that 

the majority of recoveries from stroke occur within six months with 

little likelihood of recovery after two years (Katz, Ford, Chinn, & 
Newill, 1966). For hip fracture patients, the likelihood of recovery of 

activities of daily living and walking functions was greatest during the 

first year after injury (Katz, Heiple, Downs, Ford, & Scott, 1967). 

Although certainly not considered an axiom of geriatric rehabilita-

tion, one might conclude that beyond one year the elderly patient may 

expect to gain little benefit from prolonged rehabilitative services. 

This notation was supported in part over thirty years ago when Downes 

and Kell~r (1952) presented a longitudinal description of disability 

from chronic illness. In each of sixteen chronic disease categories, 

the highest risk of permanent disability occurred in the first year 

after diagnosis. It appeared that time since onset and type of disease/ 

injury would be reasonable explanatory variables for rehabilitative 

trajectory, except for the knowledge that a single illness rarely occurs 

in isolation in older adulthood. For example, the five most prevalent 

chronic disabling conditions which affect the physical health of 86% of 

the general older population are arthritis (38%), hearing impairments 

(29%), vision impairments (20%), hypertension (20%}, and heart condi-

tions (20%) (Harris, 1978). Therefore, in order to have a measure of 

health that would reflect the effect of multiple health problems, this 

project used a seriousness of illness measure which summarized the 

individual's total diagnostic profile. This measure developed by Wyler 

and his associates (Wyler, Masuda, & Holmes, 1968; 1970) used a set of 
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ranks and weights which could be summed across medical diagnoses for 

each person. Other physical impairment variables that were explored in 

the explanation of rehabilitative trajectory were physical care needs, 

behavior pattern, nutritional needs, and mobility. It was expected that 

these variables would influence an individual's ability to participate 

in rehabilitative activities and, thus, would contribute to the explana-

tion of the rehabilitation variable. 

· As with the physical impairment and background variables, the role 

of social environmental variables in rehabilitative trajectory could not 

be determined from prior research. Both the definition and process of 

rehabilitation described at the onset of this chapter include mention of 

social environment. The definitions do not, however, indicate which 

components of the social environment might affect rehabilitative trajec-

tory or how they might operate to influence this variable. It was not 

known to what extent available social support, living arrangements, or 

available living space might affect the provision of care and services 

which may promote increases in independence. 

In summary, this area of exploration regarding rehabilitative tra-

jectory began to look at the variables that might explain which indi-

viduals were currently receiving rehabilitative care and services. In 

isolation, this inquiry would not explain a great deal about recommended 

care settings in the study population of long-term care elderly adults. 

In combination with the following issues it did, however, begin to 

identify subpopulations of elderly individuals who were currently bene-

fiting from intervention strategies that suggested the potential for re-
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covery to perform basic AOL and the care setting perceived by screeners 

to be most appropriate for this care. 

AOL Divergence 

Historical development and theoretical significance. Medical diag-

nosis has been a common basis for classifying patients' needs for care 

and organizing services. It has not always been possible, however, to 

establish specific diagnoses, or to classify the wide variability of 

chronic disease characteristics. The use of signs of disease as another 

means of classification has also had limitations as well since speci-

ficity of signs and symptoms were often not well understood in the 

medical sciences with respect to most chronic diseases (Katz, Ford, 

Downs, Adams, & Rusby, 1972). 

The first attempt to conceptualize a classification scheme for 

patients at various times during the course of illness and one that took 

into account host and environment factors began in the mid 1950's (Staff 

of the Benjamin Rose Hospital, 1958). Consistent with the recommenda-

tions by the Commission on Chronic Illness (1956), this early attempt at 

classification emphasized functional status of activities of daily liv-

ing. In order to produce reliable data, the research group led by 

Dr. Sidney Katz, limited their study to a single type of illness, frac-

tures of the hip. 

Guided by the Commission of Chronic Illness recommendation for a 

single measure of functional status in activities of daily living 

{1956), the research group constructed the "Index of Independence in 

Activities of Daily Living" later popularized to the "Index of AOL" 

(Staff of the Benjamin Rose Hospital, 1959). This index included six 
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activities of daily living: bathing, dressing, going to toilet, trans-

ferring in and out of a bed or a chair, continence, and feeding. Jhe 

Index al lowed for a patient to be classified into one of seven cate-

gories from independence to total dependence (Appendix A). The Index of 

AOL provided the first established method for obtaining quantitative 

information about the progressive loss of AOL or return to independence 

in response to health care intervention and rehabilitative services. 

Subsequent studies by Katz and his associates continued to examine 

the utility of the Index of AOL with patients suffering from hip frac-

ture (Katz, Heiple, Downs, Ford, & Scott, 1967; Katz, Jackson, Jaffe, 

Littell, & Turk, 1962), stroke (Katz, Ford, Chinn, & Newill, 1966) and 

rheumatoid arthritis (Katz, Vignos, Moskowitz, Thompson, & Svec, 1968). 

After observations of over 1,000 individuals with a variety of chronic 

illnesses, the theoretical significance of the Index of AOL began to 

emerge in relation to primary biological and psychological functions of 

human behavior (Katz, Ford, Moskowitz, Jackson,& Jaffe, 1963). 

According to Katz and his colleagues, the definitions in the Index 

of AOL for feeding, continence, and transfer were recognized as reflect-

ing the organized locomotor and neurologic aspects of simple vegetative 

functions, exclusive of their more complex cultural and learned charac-

teristics (1963, p.917}. In contrast there was also a prominent influ-

ence of cultural forces and learning on the other three AOL items 

(bathing, dressing, and going to toilet) in addition to requirements for 

organized locomotor and neurologic functioning (Katz et al., 1963, 

p.917). The order inherent in the Index of AOL was illustrated by the 

fact that 86% of the cases in a study of hip fracture patients could be 
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·assigned to the original index categories (Katz et al., 1963) with 

similar results reported for subsequent study groups. 

Further evidence of the theoretical significance of the Index of 

AOL was found in the self-regulation of feeding and elimination as basic 

requirements for survival by all people, primitive and advanced (Katz et 

al., 1963). It appeared that decline and recovery from a disabling 

illness in later life paralleled early childhood development. That is, 

functions which were most essential for survival and least complex were 

acquired first and retained longest, while those which were most complex 

and least basic to survival were acquired later and lost sooner (Katz et 

al., 1963; Katz & Akpom, 1976b; Katz, Downs, Cash, & Grotz, 1970). 

Wide acceptance of the Index of AOL has been found in the health, 

long-term care, rehabilitation, and gerontology literature. Over the . 
years the research teams 1 ed by Katz have demonstrated a hierarchi ca 1 

nature of the AOL items which form a scale of ordered profiles of levels 

of dependence (Katz, Hedrick, & Henderson, 1979). Measuring functional 

disability in the older adult population has become synonymous with 

activities of daily living and the original or some modified version of 

the original work by Katz (German, 1981). 

Since the original efforts of the 1950's to describe a theoretical 

framework for AOL, three self-maintenance components of daily living 

have been identified (basic AOL as defined by Katz, mobility, and in-

strumental activities of daily living) (Katz, 1983). An evaluation of 

the compatibility among 24 assessment instruments used to measure these 

three components of daily living reported the highest degree of compati-

bility among measures of basic activities of daily living and mobility 



19 

(Katz, Hedrick, & Henderson, 1979). More recently, 24 assessment instru-

ments for long-term care were reviewP.d to determine the degree to which 

a common language now exists for activity of daily living items. 

Seventy-five percent of the items measuring AOL were viewed as compar-

able or compatible with on·ly minor problems (Hedrick, Katz, & Stroud, 

1981). Thus, it appeared that "activities of daily living" was common 

terminology with generally universal meaning. 

Despite the popularity of the Index of AOL, the acceptance of a 

hierarchy for determining elderly individual's eligibility for long-term 

care had one major area of concern for care providers and discharge 

planners who make decisions regarding services and care setting place-

ments. The ordered nature of activities on the Index of AOL originally 

suggested that dependency in particular functions would be indicative of 

level of over-all performance and therefore frequency and type of as-

sistance needed (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963). Indi-

. viduals who need assistance at the lower levels, for example bathing and 

dressing, generally require assistance at isolated times in a given day, 

while those in the highest levels (toileting, continence) need assist-

ance at more frequent intervals (Katz et al., 1963). The convenient 

method of counting dependencies in activities of daily living inherent 

in the original hierarchy reflected these care requirements. However, 

to the degree that individuals are divergent from the original AOL 

pattern, the convenient method of counting AOL dependencies can still 

yield two dependencies, but, the frequency and type of assistance re-

quired can be vastly different. This was a particularly critical issue 

in the present study population of institutionally vulnerable elders, 
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because number of AOL dependencies has been a portion of the admission 

criteria for institutional care (skilled care and intermediate care 

facilities). 

Social environmental deficits may create barriers to continued in-

home care that would result in decisions to seek institutionalization by 

the elder or the family members. At the time of preadmission screening, 

an individual may actually have a high frequency, high level of assist-

ance pattern of AOL depende~cy that would not necessarily be adequately 

reflected in a simple count of AOL dependencies. Conversely, even among 

the cases which follow the typical pattern of loss of AOL functions, 

prior research has shown that differential levels of functional capacity 

are found in all care settings and appear to be poor predictors of 

placement decisions (Kutza, 1981; Smyer, 1980). 

For more than twenty years a simple count of AOL dependencies has 

gone unchallenged as an appropriate assessment datum for recommending 

long-term care settings. This has continued to be true despite the fact 

that number of AOL dependencies has been a poor predictor of long-term 

care placement. For example, Smyer (1980) studied clients from community 

and institutional care settings samples matched for functional ability 

as rated on the Katz Index of AOL. His results indicated that "level of 

functioning did not in and of itself dictate a particular level of care" 

(Smyer, 1980, p.254). Rather, prior service contact, less available 

social support, greater mental impairment, and more impairments of 

social resources were the variables that discriminated between the 

institutionalized and the community samples. Of these four statistically 
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significant variables, all except mental impairment reflected the social 

environment of the individual (Smyer, 1980}. 

Lawton (1974, p.257} proposed the "basically simple-minded idea" 

that the social context in which older people behave is a significant 

determinant of how they perform. The ability to promote functional 

recovery and independence in daily living has been a classical attribute 

of medical management of disease and rehabilitation of residual impair-

ments (Downes & Keller, 1952; Sheps, 1980; Williams, Hill, Fairbank, & 
Knox, 1973}. Slowly, however, physical impairment variables, which 

include physical and mental functioning, have been joined in the litera-

ture with social environmental and backgound variables in explaining AOL 

dependence (Lerner, 1973}. It has also become clear that degree of 

family solidarity with the patient's goals of re-entering an established 

family role (Litman, 1966} and available social supports for the family 

and the elderly individual (Scranton, Fogel, & Erdman, 1970} as well as 

age, sex, race, and education (Nagi, 1976} all serve to explain capacity 

to perform activities of daily living in later life. What was not clear 

in the literature was how these variables infl~enced AOL divergence. 

Functional losses among the institutionalized elders have been 

attributed to the closed social systems that normally exist within 

institutional settings. The elderly resident is frequently forced to 

rely on a limited number of helping relationships for personal care 

while the staff is forced to adhere to routines and schedules for the 

efficient delivery of care to large numbers of individuals (Spasoff, 

Kraus, Beattie, Holden, Lawson, Rodenburg, & Woodcock, 1978; Tobin, 

1969). 
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When Katz and his associates developed the Index of AOL, they 

recognized the fact that the study population was in a formalized, 

structured health care setting. They acknowledged that the social 

environment of an individual (in their case, a rehabilitation hospital) 

may affect how that person's needs are met as well as which needs are 

met by available care givers (Katz, Ford, Downs, Adams, & Rusby, 1972). 

Therefore, functional loss could sometimes be attributed to characteris-

tics of helping relationships in the environment rather than to biologi-

cal causes. The impact of social-environmental factors on functional 

status has been termed "environmental artifact" (Katz, Ford, Moskowitz, 

Jackson, & Jaffe, 1963, p.916). 

Subsequent modification of the Index of AOL reflected a less strin-

gent pattern of AOL dependency (Appendix B). The modified version may 

have served to accommodate environmental artifact by providing for 

variations from the AOL hierarchy. However, an apparent gap between the 

Katz research and practical application has resulted, since the modified 

Index of AOL no longer represents an inherent hierarchy of AOL. Practi-

tioners and researchers are still counting AOL dependencies in spite of 

the evidence in the modified Index of AOL that the AOL hierarchy no 

longer represents a scale. As discussed in Chapter I, this research 

project used the original Index of AOL to identify divergence from the 

AOL dependency pattern in order to examine the issue of environmental 

artifact and to add to the long-term care literature regarding the 

appropriateness or lack of appropriateness regarding simple counts of 

AOL dependencies. 
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It was suspected that the concepts of a closed social system and 

environmental artifact might contribute.to an understanding of AOL 

divergence. For many elderly individuals seeking long-term care place-

ment, the restricted social environment in which they 1 ived and/or a 

reliance on a limited number of helping relationships for activities of 

daily 1 iving were expected to partially explain divergent functional 

losses. 

Past research has not addressed divergence from the AOL pattern in 

a group of long-term care elders in terms of the environmental artifact 

that might explain a divergent AOL pattern. Yet, a simple count of AOL 

dependencies has not been a significant explanatory variable for long-

term ca re p 1 a cement. The expected contribution to the long-term ca re 

literature was a critical examination of factors affecting altered 

patterns of AOL dependency and the introduction of a new variable, AOL 

divergence to explain care setting recommendations. 

Factors influencing AOL divergence. A variety of background, social 

environmental, and physical impairment variables in the AOL dependency 

literature were expected to be of value in this project to explain AOL 

divergence. The dependency literature created the framework for deter-

mining which elderly persons became dependent and their source of assis-

tance. 1herefore, it was expected that absence, modification, or inter-

action of these factors may partially explain divergence. For example, 

the likelihood of widowhood and thus the probability of living alone was 

associated with increased age (Glick, 1979). Increased need for assis-

tance with activities of daily living also occurred in older age, when 

physical capacity, atypical living arrangements, limited resources 
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(Maddox, 1975), and family composition, structure, and organization 

(Henrard, 1980; Townsend, 1965) were least adequate to provide support 

to the older adult. While past research has examined the relationship 

between these factors and AOL dependency there has been no systematic 

examination of how these variables may be related to AOL divergence. 

Marital status also appeared to be a critical variable in the 

ability to sustain patterns of AOL functioning. Spouses have been 

reported to be the major source of support for performance of AOL for 

married elders with impaired capacity (Stoller, 1982, Stoller & Earl, 

1983). For childless elders, in particular, the husband-wife dyad has 

appeared to be the most viable source of social support for activities 

of daily living (Johnson & Catalano, 1981). When a spouse was not 

present or was not able to provide sufficient assistance, adult 

daughters (Brody, 1981; Stoller & Earl, 1983) or other immediate family 

members (Shanas, 1979a; Shanas, 1979b; Stoller & Earl, 1983) became the 

critical social supports of those in need of AOL assistance. 

The effect of race in sustaining independence in daily living 

through utilizing informal social supports has been less clear in the 

literature. It has appeared that blacks were more versatile in substitu-

ting informal helpers one for the other as they approached old age 

(Gibson, 1982). 

When sex was considered in relation to ADL needs, the picture of 

available social support was somewhat different for men and women. Men 

were more likely than women to name their spouses as sources of help 

during a three-month period of disability (Stoller, 1982). Women, on 

the other hand, were more likely to depend upon children for assistance 
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in basic activities of daily living than men (Branch & Jette, 1983). 

Unfortunately, the dependency on children by either sex becomps·a 

problem when considering the high degree of geographic mobility experi-

enced in today's society (Hays, 1984) as well as the changing roles of 

women, the traditional caregivers of aging parents (Brody, 1966; 1981). 

Both of these trends have altered patterns for traditional caregiving to 

elderly, dependent parents. 

Both loss and recovery of ability to perform AOL has been reported 

to be closely related to mental capacity and behavior patterns qf the 

individual. Traditionally, age, chronic illness, and mental capacity 

have been described as interrelated variables influencing the ability to 

perform activities of daily living (Berg, Browning, Hill, & Wendert, 

1970). At least one research team concluded that mental status was a 

better predictor of independence in daily living than age (Kahn, 

Goldfarb, Pollack, & Gerber, 1960). 

More recently, Vetter, Jones, and Victor (1982) studied the rela-

tionship between mental disabilities and the need for in-home assistance 

with self care. After controlling for physical disability, they found 

that individuals with mental disabilities in a large noninstitutional-

ized sample aged 70 years and older were over three times more likely 

to require in-home assistance than those without mental disabilities. 

(Vetter et al., 1982). Information was not available to explain the 

effect that combinations of background, social environmental, and physi-

cal impairments have on AOL and their possible relationships to altering 

a patterned capacity for independence in activities of daily living. 
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The literature reported here had several methodological short-

comings. Many studies were done in other countries and the generaliza-

tions to the United States population were limited. For example, 

Townsend (1965) studied old people in residential homes in England and 

Wales; Henrard (1980) studied elderly residents in private households in 

Paris, France; and Vetter, Jones, and Victor (1982) interviewed 1288 

rural and urban community residents in South Wales. The sample for the 

Kahn and associates study (1960) was limited to residents of homes for 

the aged, nursing homes, and psychiatric hospitals where altered mental 

status may have been an effect rather than a cause of changes in the 

ability to perform independence in daily living. 

In addition, the statistical analyses reported in the literature of 

AOL dependency were chiefly descriptive in nature. Branch and Jette 

(1983) were the only investigators to use multivariate analyses. Fur-

thermore, interaction of variables such as sex and marital status or age 

and race were suggested by the literature and deserved examination. 

Finally, although most of the literature cited had large sample 

sizes, this was not always the case, particularly for studies that 

utilized difficult subsamples such as the childless elders. Johnson and 

Catalano (1981) reported findings on only 28 childless elderly indi-

viduals. Similarly, Gibson reported her longitudinal cross-sectional 

national data on 32 older blacks in 1957, and 55 older blacks in 1976. 

Recommended Care Setting 

In past years, a popular statistic regarding the institutionaliza-

tion of older adults has been that only 5% of those over 65 years of age 

are in extended care facilities. This has been disputed in the past 
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decade by evidence indicating that appro~imately one in four older 

adu~ts will die in an extended care facility (Kastenbaum & Candy, 1973; 

Lesnoff-Caravaglia, 1978}. The statistic has now been clarified to mean 

that only 5% of those over 65 years of age are in extended care facili-

ties at any one time. Recently, McConnnel (1984} produced estimations 

that an elder's total risk of institutionalization may exceed 50 percent. 

Consensus on the factors associated with institutionalization has 

been lacking. Branch (1984} has suggested that this lack of consensus 

_appears to be an effect of methodological differences and inadequacies 

rather than contrary findings from comparable methods. The result has 

been that a large number of variables are associated with risk of or 

actual institutionalization, with few variables consistently related to 

recommended long-term care settings. 

Among the major methodological differences in the literature are 

geographic differences in the samples, samples with restricted general-

izability, and the nature of comparisons used in the studies between 

community elders and long-term care residents (Branch, 1984). One 

contribution that the present project sought to make to the literature 

was to address factors influencing recommended care settings at the time 

of application for long-term care rather than examining populations that 

are only theoretically at risk of institutional care. 

This project included elderly applicants for institutional and 

community based care settings. That is, both individuals recommended 

for institutionalization and institutionally vulnerable elders recom-

mended for community care were represented in the study. Drawing from 

the literature of both institutionalized and institutionally vulnerable 
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elders in long-term care, the following vaiables were identified as 

useful explanatory variables in explaining long-term care recommenda-

tions. 

Significant background variables from a variety of studies have 

included advanced age (Branch, 1984; Branch & Jette, 1982; Davis & 

Gibbin, 1971; Kraus, et al., 1975; Liu & Manton, 1983; McCoy & Edwards, 

1981; Vincente, Wiley, & Carrington, 1979), marital status (not married) 

(Butler & Newacheck, 1981; Davis & Gibbin, 1971; Greenberg & Ginn, 1979; 

Liu & Manton, 1983; Palmore, 1976; Vincente et al., 1979), sex (female) 

(Davis & Gibbin, 1971; Greenberg & Ginn, 1979; Kraus et al., 1976; Liu & 
Manton, 1983), and race (white) (Kart & Beckham, 1976; McCoy & Edwards, 

1981; Palmore, 1976). 

Important social environmental variables associated with long-term 

care placement included none or few living children (Greenberg & Ginn, 

1979; Palmore, 1976; Townsend, 1965; Wan & Weissert, 1981), living 

arrangements (living alone) (Branch, 1984; Branch & Jette, 1982; Brody, 

1977; Brody, Poulshock,& Masciocchi, 1978; Butler & Newacheck, 1981; 

Kraus et al., 1976; McCoy & Edwards, 1981; Neilson, Blenkner, Bloom, 

Downs, & Beggs, 1972; Palmore, 1976; Vincente et al., 1979), and lack of 

available social support (Brody et al., 1978; Greenberg & Ginn, 1979; 

McCoy & Edwards, 1981; Townsend, 1965). 

The group of variables categorized as physical impairment variables 

for this study have had selected effects on institutionalization. For 

example, problems with behavior patterns and orientation have sharply 

delineated elders requiring institutional care from those who can be 

maintained in the community (Branch & Jette, 1982; Wan & Weissert, 
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1981). With regard to personal care needs and assistance in daily 

living, it appears that families seek institutional care for the older 

adult when care needs become continuous such as incontinence problems 

(Dunlop, 1980) and feeding and toileting needs (Nash, 1966). 

Since approximately one-third of all nursing home admissions are 

from hospitals (U.S. Department of Health, Education, and Welfare, 

1979), gerontologists recently have become interested in examining the 

characteristics of institutionally vulnerable hospitalized older adults. 

Few studies have been reported to date on factors influencing care 

setting recommendations following hospital discharge. Background vari-

ables have emerged as the more consistent predictors of nursing home 

care after hospitalization than either social environmental or physical 

impairment variables. This was somewhat surprising in view of the fact . 
that hospitalization implies health related, physical impairment prob-

lems that should carry over in needs for long-term care. 

Background variables influencing recommended long-term care place-

ment following hospital discharge have included advanced age (Kane & 

Matthias, 1984; Kane, Matthias, & Sampson, 1983; Lamont, Sampson, 

Mattias, & Kane, 1983; McAuley, Travis, & Taylor, 1984), and sex (fe-

male) (Kane, et al., 1983). Of the social environmental variables, only 

available living space (McAuley, et al., 1984), hospital admission from 

a nursing home (Kane, et al., 1983), and family's willingness to provide 

care in the home (Prohaska & McAuley, 1983) have differentiated institu-

tional versus community based care. 

Impairment has, for the most part, been a poor predictor for insti-

tutional care, with the exception of mental impairment which was common-
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ly reported in this sparse literature (Davis, Shapiro, & Kane, 1984; 

Kane, et al., 1983; Lamont, et al~, 1983). Recently, sensory impairment 

was reported by McAuley, Travis and Taylor (1984) in differentiating 

recommendations for institutional versus community based care. 

Major Hypotheses 

This project questioned the appropriateness of AOL counts for 

explaining recommendations for long-term care settings and sought to 

explore AOL divergence as a more appropriate e~planatory variable. 

Subsequent exploratory analyses were performed, however, to examine AOL 

count as an explanatory variable. This is discussed more completely in 

Chapter IV. To this end, a hierarchical model of long-term care was 

conceptualized. This model generated four criterion variables: reha-

bilitative trajectory, AOL divergence, and two recommended care setting 

variables. Rehabilitative trajectory and AOL divergence were, therefore, 

conceptualized as both criterion variables and explanatory variables in 

the hierarchical model. 

Rehabilitative trajectory and AOL divergence were both new concepts 

in the long-term care literature. Discussion of the significance of 

these variables was somewhat hampered by the lack of prior research and 

the need to translate existing literature into potentially useful 

explanatory variables. 

Five hypotheses were generated for the project which reflected the 

hierarchical model of long-term care (rehabilitative trajectory, AOL 

divergence, and two recommended care setting variables) and concerns 

regarding the distributions of AOL patterned and AOL divergent cases 

within and across care settings. 
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The following hypotheses stated in theo.retical form were tested in 

this research project: 

1. There will be an unequal distribution of divergent cases ~n the 

original Index of AOL across care settings (as compared with the 

distribution of the total sample). Specifically, AOL divergent 

cases which are in nonrehabilitative tracks will be found in 

greater frequency in intermediate care facilities than in skilled 

care facilities due to the custodial nature of these types of 

facilities. 

2. There will be an equal distribution of levels of AOL disability for 

the patterned cases within each care setting (skilled care, inter-

mediate care, community care) reflecting the inconsistent effect 

AOL disability exerts on decisions to seek institutionalization. 

However, when AOL is cross-classified by rehabilitative trajectory, 

individuals with mid-range to high AOL dependency and a rehabilita-

tive track will be more frequently representated in skilled nursing 

facilities where more aggressive, restorative care is provided. 

3. Rehabilitative trajectory as operationalized from the screening 

data can be partially explained by background, social environmen-

tal, and physical impairment variables. 

4. Divergence from the original AOL pattern of dependency can be 

explained by background, social environmental, and physical impair-

ment variables. Moreover, the rehabilitative trajectory variable 

will increase the percent of explained variance in the divergence 

variable. 
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5. Care setting placement decisions are a function of background, 

social environmental, and physical impairment variables. Rehabili-

tative trajectory will increase the explained variance in placement 

recommendations for a) institutional versus community care and b) 

skilled versus intermediate care. Likewise, divergence from the 

original AOL pattern will add a significant explanatory contribu-

tion in a) institutional versus community care and b) skilled 

versus intermediate care recommendations. 



Chapter III: Methodology 

Source of the Data 

Using data from the Virginia Preadmission Screening Program (PAS), 

the project used a computer selected random sample of cases drawn from 

the statewide population of elderly Medicaid eligible applicants for 

long-term care in Virginia between July 1, 1983 and December 21, 1984. 

For a description of the Long-Term Care Information System Assessment 

Process used in Virginia see Appendix C. 

The Virginia Tech Center for Gerontology wrote to the Virginia 

Department of Health on October 5, 1984 to request access to the Long-

Term Care Information System data base. We also submitted a brief 

description of the proposed project to the Department of Health at this 

time (Appendix F). The investigator met with the Director of Medical 

Social Services, her staff, and the Director of the Center for Geron-

tology in Richmond on October 29, 1984 to discuss the proposed project. 

The Director of Medical Social Services gave preliminary approval to 

proceed with identifying the desired data and necessary computer tape 

specifications for producing a SAS data set. The investigator sent the 

project proposal to Dr. Sidney Katz on October 31, 1984 (Appendix G). 

Dr. Katz generously provided published information as well as verbal 

feedback at the Gerontological Society of America meeting in San Antonio 

in November, 1984. 

On December 21, 1984, following telephone approval to access the 

data base, the Center for Gerontology Director sent a letter of agree-

ment to the Director of Medical Social Services stipulating compliance 

with conditions for use of the data (Appendix H). 

33 
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The Sample 

The sample received from the Virginia Department of Health included 

3993 cases from six authorization categories: intermediate care, skilled 

care, personal care option, home health, personal care and hbme health, 

or none of the above. When fewer than 1200 cases existed in a category, 

the total number within the category was requested. The investigator 

expected that only the intermediate care and skilled care categories 

would have a sufficient number of cases for a sample of 1200. If this 

should be the case, the categories of personal care option, home health, 

and personal care and home health, and none of the above care recommen-
, 

dations would be combined for data analysis int·o a single category of 

community based care. The category of none of the above represented no 

formal, state supported care recommendations. However, the investigator 

defined these individuals as community care recipients by virtue of 

their implicit need for services in undergoing a screening process for 

long-term care. In other words, the felt or real need for care did not 

end simply because certain applicants did not meet eligibility require-

ments and/or the services they needed were not available. 

The sample ensured representation of applicants screened by com-

mittees of local health departments (PSLH) and acute care facilities 

(PSAC) as well as authorization decisions for institutional care and 

community based care. The sample size was large enough to accurately 

describe AOL patterned and AOL divergent cases across recommended care 

settings. 

Based on the distribution of cases across care settings reported by 

the Department of Health as of December 20, 1984, 3993 cases were 

I 
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eligible for the sample as follows: 

# of Cases 

Intermediate Care 1200 

Skilled Care 1200 

Community-Based Care 1593 
(includes Personal Care, 
Home Health, Personal Care 
and Home Health, or None 
of the Above) 

Total 3993 

As requested in the project proposal to the Department of Social 

Services , this sample included only those cases which represented 

first-screening assessments for long-term care. In addition, the 

sampling criteria excluded individuals whose usual living arrangements 

were in a domiciliary/personal care facility or health care facility. 

Therefore, the sample represented individuals who were not currently 

residing in a formal long-term care environment prior to screening. 

After deleting cases that were younger than 59 years of age, the 

final study sample was as follows: 

# of Cases 

Intermediate Care 1133 

Skilled Care 1088 

Community-Based Care 1390 

Tota 1 3611 

The investigator expected the characteristics of the sample popula-

tion to differ from the general population of older Virginians in sev-

eral ways. First, because of the financial criteria for Medicaid eligi-
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bility~ they had fewer financial resources to secure necessary goods and 

services for their care. Second, they were institutionally vulnerable 

by virtue of the fact that they or their significant others had con-

sidered placement in a nursing home. Third, their age distribution was 

influenced by the fact that they must meet Medicaid eligibility require-

ments. Fourth, it was expected that the sample would include a high 

proportion of women, persons living alone, and individuals with few 

available social supports for activities of daily living. Finally, they 

would differ from the general older population in their decreased status 

of health and functional ability. 

The Study Variables 

A total of 104 pieces of information were requested for each case 

from the Virginia Department of Health. Three categories of explanatory 

variables were used. The variables and their value labels are as 

follows: 

I. Background Variables 

a Sex O=ma 1 e, l=fema 1 e 

b. Race O=nonwhite, !=white 

c. Age/Race Interaction Term O=other, !=young-old/white 
O=other, !=old-old/white 
O=other, !=young-old/nonwhite 
O=other, !=old-old/nonwhite 

d.Age 0=59,1=60-69, 
2=70-79, 3=80-89 
4=90 and above 

e. Location of Patient O=preadmission screening 
acute care 

l=preadmission screening 
community 



f. Marital Status 

Married 
Widowed 

g. Sex/Marital Status 
Interaction Term 

II. Social Environment Variables: 

a. Available Living Space 

b. Living Arrangement 

c. Daughters 

d. Informal Support 

III. Physical Impairment Variables: 
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O=not married, l=married 
O=not widowed, l=widowed 

O=other, l=married/male 
O=other, l=married/female 
O=other, l=widowed/male 
O=other, l=widowed/female 

O=not available, !=available 

O=does not live alone, 
l=lives alone 

number of living daughters 
count: 0-7 

count of number of available in-
formal supports for activities of 
daily living, housekeeping, living 
space, meal preparation, shopping, 
transportation, and other support: 
0-7 

a. Physical Impairments count of areas of impairment for 
speech, sight, hearing, joint motion, 
fractures/dislocations,missing limbs 
and paralysis/paresis, dentition: 
0-8 

b. Behavior/Orientation the highest score on separate be-
havior and orientation measures with 
each measure ranging from 0 (appro-
priate or oriented) to 5 (comatose): 
0-5 

c. Medication Administration ranging from 0 (uses no medication) 
to 4 (some or all medication ad-
ministered by professional nurse): 
0-4 

d. Dressings ranging from 0 (no dressings) to 2 
(dressings on two or more sites):0-2 



e. Mobility 

f. Services Receiving 

g. Nutrition Services 
Receiving 

h. Decubitis Ulcers 

i. Physical Care 
Services 

j. Seriousness of Illness 
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count of major restrictions in abi-
1 ity to go outside walking, wheel-
ing, or stair climbing: 0-4 

count of number of services current-
ly receiving including inhalation 
therapy, occupational therapy, 
speech therapy, reality orientation, 
social service, physical therapy, 
other therapies, recreation acti vi-
ties, religious services, visitors, 
other services: 0-11 

count of number of nutrition ser-
vices currently receiving including 
diet, food/ fluid intake, supple-
ment, and dining location: 0-4 

ranging form 0 (no decubitis ulcers) 
to 2 (decubitis ulcers two or more 
sites): 0-2 

count of number of physical care 
items currently receiving including 
eye care, oxygen, physical re-
straints, ostomy care teaching, self 
injection teaching, other teaching, 
other nursing procedures,bowel and 
bladder training, range of motion 
exercises, other restorative care: 
0-10 

based on Wyler, Masuda, and Holmes 
(1968) 5 categories: 1=0-999, 
2=1,000-1,999, 3=2,000-2,999, 
4=3,000-3,999, 5=4,000 

The four criterion variables for the analyses were: 

I. Rehabilitative Trajectory 

II. AOL Divergence 

III. Recommended Care Setting 

a. Institutional Care vs. 
Community Care 

b. Skilled Care vs. 
Intermediate Care 

O=nonrehabilitative/maintenance 
l=rehabil itati ve 

!=divergent 
O=patterned 

O=community care 
!=institutional care 

O=intermediate care, 
l=ski 11 ed care 
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The operationalization of rehabilitative trajectory variable and 

seriousness of illness warrant further description since the investi-

gator created these variables from the data set. Information and accept-

able criteria for the objective measurement of regression and progres-

sion of chronic disease have been lacking in the past and current 

rehabilitation literature (Dyar, 1953; Evans, 1981; Keith, 1984}. As 

discussed earlier, the classification scheme for rehabilitative trajec-

tory for this project was rudimentary. Nevertheless, there were a few 

guiding principles for operationalizing this variable. 

Rehabilitation for the geriatric patient is often directed toward 

prevention of dysmobility, correction of functional losses, and provi-

sion of after-care, resulting in a variety of possible services to match 

functional deficits without a predictable rehabilitative outcome (Cohen, 

1984}. The determination of rehabi 1 itative trajectory was, therefore, 

subjective and based on available rehabilitative methods such as physi-

cal therapy, speech, vocational therapy, and so forth. Since muscles 

which are not stressed will lose strength and result in dysmobility, 

prevention or at least correction by physical therapy and/or range of 

motion exercisies are considered minimal geriatric rehabilitative 

measures (Cohen, 1984). 

Fortunately, the investigator did not have to try to determine 

rehabilitative potential per se, given the nebulous nature of such a 

judgement. Rather, the discharge planning teams and screening committees 

composed of physicians, nurses, and social workers had already made 

assessments about the status of rehabilitative trajectories for the 

individuals in the Virginia Medical Assistance Program. The investigator 
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used these data to classify individuals in rehabilitative or non-reha-

bi l itative/maintenance tracks according to the following operational 

definitions. Individuals who were categorized in a rehabilitative 

track: 

1. had at least one of the following medical status items reflecting 

"rehabilitation not completed" and onset less than or equal to one 

year for fractures/dislocations and paralysis/paresis; less than 

or equal to six months for speech impairments; and unspecified 

onset for missing limbs 

OR 

2. received at least one of the following services or physical care 

items: speech therapy, physical therapy, bowel and bladder train-

ing, range of motion, or other restorative nursing. 

All other individuals were categorized in nonrehabilitative maintenance 

tracks. The procedure used for establishing whether an individual was on 

a rehabilitative trajectory is diagrammed in Figure 2. 

Seriousness of illness measures are an attempt to quantify the 

multiple problems of illness that beset older adults. Most often re-, 

searchers have used counts of diagnoses to measure health or have in-

cluded only a few major disease categories in their analyses. 

Although there were many problems with the weighting scheme for 

seriousness of illness developed by Wyler and his associates {Wyler, 

Masuda, & Holmes, 1968, 1970}, the methodology did begin to represent 

the cumulative effects of multiple diseases in the same individual. The 

major criticism with the methodology has been that it was originally 

developed to encompass a variety of very different dimensions into a 
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Rehabilitation not completed for: 

fractures/dislocations with onset'- 1 year 

paralysis/paresis with onset~ 1 year 

speech impairments with onset ~ 6 months 

missing limbs with unspecified onset 

f I 
------Yes No 

Figure 2 

.J, 
Receiving at least one of the following: 

speech therapy 

physical therapy 

bowel and bladder training 

range of motion 

other restorative nursing 

I 
Yes 

Rehabilitative 
Track 

I No 

Nonrehabilitative/ 
Maintenance Track 

Rehabilitative Trajectory 



42 

single magnitude estimation of the seriousness of illness, with the 

overall interpretation of seriousness of illness left to the respondent 

(Wyler, Masuda, & Holmes, 1968). 

In a recent research project using data from the Virginia Pre-

Admission Screening Program, McAuley, Travis and Taylor (1984) used the 

Seriousness of Illness Index as a determinant of long-term care place-

ment decisions for acute-care screenings. Weights for health problems 

which were not included in the 126 medical diagnoses of the Wyler metho-

dology were estimated by members of the research team. The investigator 

used the same method to compute seriousness of illness scores for this 

project. The medical diagnoses and associated weights used for the 

project are listed in Appendix E. 

Confidentiality 

In the original request for data to the Virginia Health Department 

we explicitly requested that identifying information such as name, 

address, and social security number be excluded from the data set. 

However, in order to merge base data including the background variables 

of age, sex, marital status, and race, with the assessment data, social 

security numbers had to be retained on the data tapes. To protect the 

privacy of the clients of the Preadmission Screening Program, we used 

social security numbers for the merging procedure only and did not 

access them for any portion of the data analysis. The Virginia Tech 

Institutional Review Board for research involving human subjects re-

viewed and approved this process in accordance with Virginia Tech policy 

and procedure (Appendix I). 
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Data Analysis 

Data analysis began with descriptive statistics to identify the 

characteristics of the sample and to determine the representativeness of 

the sample. Comparisons were made with state and national data of non-

institutional ized older adults. As discussed earlier, we expected the 

sample to differ from the general population of elders. However, we 

expected these comparisons to reflect differences between a general 

population of noninstitutionalized elders and those about to enter a 

long-term care system. 

The second phase of the data analysis segregated those individuals 

who fit the original Katz pattern of AOL dependency from those who 

diverge from the pattern. The investigator classified individuals in 

each category (AOL patterned and AOL divergent) by rehabilitative/nonre-

habilitative tracks. The investigator then determined the distribution 

of the patterned and divergent cases by rehabilitative/nonrehabilitative 

tracks and across recommended care settings. We used a Chi-Square test of 

independence to compare the frequency distributions. Next, we examined 

the distribution of levels of AOL dependency for the patterned cases 

across the recommended care settings for rehabilitative and nonre-

habilitative individuals in relation to the problems and consequences of 

this type of case mixing within care settings. We intended this analysis 

to address the issue of resource allocations in light of the resulting 

distributions. Here again, we used a Chi-square test of independence to 

compare the frequency distributions. 

The third analysis used Guttman scaling procedures on the full 

sample and a separate analysis on the AOL divergent cases. We used 
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these procedures to explore the reliability of counting AOL dependencies 

for the full sample and to potentially identify a unique AOL pattern for 

the divergent cases. 

The final phase of the data analysis focuse9 on the divergent cases 

of AOL dependency. We performed a series of multivariate analyses. 

One of the most popular analytic techniques for explanation and 

prediction in the social sciences has been linear regression analysis, 

commonly known as ordinary least squares (OLS) (Cleary & Angel, 1984) or 

least squares solution (Pedhazur, 1982). While the general linear model 

is useful when used with continuous, criterion variables, use of a 

dichotomous criterion variable violates the assumption that the errors 

are normally distributed. 

Measurement errors in the criterion variable lead to an increase in 

the standard error of estimate, thus weakening the tests of statistical 

significance (Pedhazur, 1982}. With a dichotomous criterion variable, 

the variance of the errors is a function oft.he explanatory variables 

resulting in inefficient and inconsistent standard error terms (Cleary 

and Angel, 1984}. 

Specification error results from errors committed in specifying the 

model to be tested or in violating any of the assumptions that underlie 

the model. Whereas linear regression rests on assumptions concerning 

1 inearity and the distribution of the error terms in the model, other 

models, more appropriate for dichotomous criterion variables, assume 

that a sigmoid model represents the underlying relationship (Cleary & 
Angel, 1984). Due to the nature of the proposed analyses, a sigmoid 
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representation is most appropriate in describing the probability of 

occurrence. 

Having decided to estimate the probability of an outcome as a S-

shaped function of the explanatory variables, discriminant analysis, 

logistic models, and probit analysis could estimate essentially identi-

cal functions for data that have a multivariate normal distribution. 

When the data are not distributed multivariate normally, such as when 

the criterion variables are dichotomous (as in this project), maximum 

likelihood logistic regression is the statistical procedure of choice 

(Cleary & Angel, 1984). 

Data analysis proceeded in a sequential manner following the hypo-

thesized ordering of criterion variables. The first logistic regression 

analysis regressed rehabilitative trajectory as the criterion variable 

on the background, social environmental and physical impairment vari-

ables. The second logistic regression analysis used a stage approach to 

regress divergence from the AOL pattern on a full model of background, 

social environment, physical impairment variables in the first stage and 

then entered rehabilitative trajectory in stage two. The final analysis 

used recommended care setting (a) institutional versus community and (b) 

skilled care versus intermediate care in two separate equations as the 

criterion variables with background, social environment, physical 

impairment, rehabilitative trajectory, and AOL divergence as explanatory 

variables. A subsample of the study sample was used for the second 

recommended care setting variable, skilled versus intermediate care. 

This subsample was, therefore, comprised of only those individuals 

recommended for institutional care. 
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Once again, the computer performed a· staged logistic regression 

analysis. The first stage in each analysis of recommended care setting 

regressed recommended care setting on the full model of background, 

social environmental and physical impairment variables. The second 

stage added rehabilitative trajectory and AOL divergence to the model. 

We selected the staged approach for the logistic regression 

analyses in view of the research hypotheses which sought to increase the 

explained variance for AOL divergence by adding rehabilitative trajec-

tory and for recommended care setting by adding rehabilitative trajec-

tory and AOL divergence. It was, therefore, necessary to control for 

all other variables before adding these variables to the regression 

equations. The data were not amenable to techniques of causal modeling. 

It was theoretically appealing, however, to build sequential prediction 

equations in beginning to understand the issue of AOL dependency in 

long-term care settings. 



Chapter IV: Results 

Introduction 

We constructed contingency tables for each criterion variable by 

each explanatory variable used for hypothesis testing. Due to the large 

number of variables in this study the results of the tabular analyses 

are in Appendix J. Only the demographic characteristics and comparisons 

with state and national data, results of exploratory analysis for 

Guttman sealing procedures, and the results of the tests of the hypo-

theses are reported in this chapter. 

The analyses used a total of 3611 cases from the Virginia Preadmis-

s ion Screening Program. Seventy percent of the cases came from acute 

care facilities, and 30% came from the community. Forty-two percent of 

the cases were on rehabilitative tracks and 58% were nonrehabilitative/ 

maintenance tracks. Sixty five percent of the sample matched the origi-

nal Katz pattern of AOL, while 35% were AOL divergent. Finally, 38% of 

the cases received community care recommendations, 30% received skilled 

care recommendations, and 32% received intermediate ca re recommenda-

tions. 

Demographic Characteristics of the Sample 

The demographic characteristics of the sample reflected the unique 

nature of a long-term care elderly population (see Table 1). As 

expected, a large proportion of the sample were female and most were 

widowed. There was, however, an unexpectedly large percentage {37%) of 

nonwhite cases in the sample. 

The majority of the cases were age 75 years and over. Fully 40% of 

the.total sample were in the 75 to 84 years of age category, while a 
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Table 1 

Frequencies and Percentages of 

Selected Background Variables 

Variable Frequency 

Sex 

Male 1128 

Female 2479 

Race 

White 2267 

Nonwhite 1344 

Age 

59-64 260 

65-74 902 

75-84 1428 

85 plus 1021 

Location of Patient 

Community 1081 

Acute care 2530 

Marital Status 

Married 748 

Widowed 2134 

Other 729 

48 

Note: Percentages are based on total 

Percentage 

31.3 

68.7 

62.8 

37.2 

7.2 

25.0 

39.5 

28.3 

30.0 

70.0 

20.7 

59.1 

20.2 

sample size of 3611. 
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striking 28% were age 85 years and over. In addition, nearly 72% of the 

women were 75 years of age and over while only 59% of the men fell into 

this age group (see Table 2). 

Comparisons with Virginia and national population data. Table 3 

shows the comparisons of the 1983-1984 sample with 1985 population pro-

jections for Virginia and 1982 national population projections of non-

institutional ized elders 60 years of age and over. Differences between 

the sample characteristics and state data could be found in each of the 

three reported categories. Elderly Virginians in the sample differed 

from the elderly population of the state most dramatically in the age 

distributions. The proportion of sample ~lders in the oldest age cate-

gory was almost five times greater than the comparable state statistic. 

Conversely, the proportion of sample elders in the youngest age category 

was almost one-fifth of the state proportion of the youngest-old. Com-

parisons of the sample with the national population indicated there were 

substantial differences in all four demographic categories. Clearly, 

the individuals in the study population who were entering a long-term 

care system were a unique subset of the general older adult population. 

The sample represented higher percentages of females, nonwhites, and the 

widowed than the general population. These elders were also generally 

older than the national population. 

Guttman Scaling Procedures 

We performed two tests of the scalability of the AOL items to 

examine whether AOL dependencies were cumulative. We performed the 

first procedure on the total sample and a second Guttman scaling proce-

dure was performed on the AOL divergent subsample. A Guttman scale 
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Table 2 

Percentage of Cases in Age and Gender Categories 

Sex 

Age Mal ea 
% 

59 - 64 8.3 

65 - 74 32.7 

75 - 84 40.2 

85 plus 18.8 

a n = 1128. b n = 2479. 

Female b 
Of 
10 

6.7 

21.5 

39.3 

32.5 



51 

Table 3 

Demographic Characteristics of the Sample 
Compared to State and National Census Data 

Variables 

Sex 

Male 

Female 

Race 

White 

Nonwhite 

Marital Status 

Married 

Widowed 

All other 

Age 

60 - 64 

65 - 74 

75 - 84 

85 plus 

Comparisons 

Sample %a State % 

31.3 

68.7 

62.8 

37.2 

20.7 

59.1 

20.2 

6.2 

25.3 

40.0 

29.0 

41.9 

58.1 

83.3 

16.7 

30.0 

43.5 

21.0 

6.0 

National % 

43.5 

56.5 

90.0 

10.0 

54.0 

36.0 

10.·0 

26.4 

44.2 

22.6 

6.8 

Note. Percentages are based on the population 60 years of age and 
older. State data are from Virginia Population Projections, 1985. 
Virginia Department of Planning and Budget, Research Section, Richmond, 
Virginia. National data are from ~America: Trends and Projections 
(1984). Washington D.C.: American Association of Retired Persons and the 
U.S. Senate Special Committee on Aging. Marital status data by age was 
not available for the State, a dash represents the unavailable data. 
aDue to missing data on 41 cases in the total sample, N = 3570 60 years 
of age and older. -
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should be both unidimensional and cumulative. As reported earlier, this 

notion of patterning behind the original Katz Index of AOL was the 

justification in later years for a simple count of AOL dependencies. 

We used three statistics to aid in evaluating the scalability of 

the AOL items. The coefficient of reproducibility indicates scale 

validity. This coefficient should be higher than .9. Another useful 

measure is the minimum marginal reproducibility, the minimum coefficient 

of reproducibility that could have occurred given the error rate on each 

item. Finally, the coefficient of scalability should be well above .6 if 

the scale is truly unidimensional and cumulative. To aid in identifying 

items that are not positively related to the other items in the scale, 

we also examined an inter-item correlation matrix. 

AOL Scale for all Cases The results of the Guttman procedure for 

all cases are shown in Table 4. The total sample size was 3611. Since 

there was not an hypothesized or assumed pattern for this analysis, the 

procedure scaled the six AOL items to total dependence. 

The resulting AOL scale had an acceptable coefficient of reproduci-

bility (.9371) and an acceptable coefficient of scalability (.653}. 

None of the items were negatively correlated on the inter-item correla-

tion matrix. Of the total sample, 62.3% matched the AOL scale produced 

by the procedure. The pattern of dependency was as follows: bathing, 

dressing, toileting, transferring, feeding, and continence. The scale 

differed from the original Katz pattern in the last two items. Feeding 

and continence were reversed in the sample. This was of interest in view 

of the theoretical framework used by Katz which described feeding as the 

most basic human need and the last activity to be lost in dependency. 



Table 4 

Results of Guttman Scaling Procedure 
For All Cases 
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Correlation Coefficients 

Continence Feed Transfer Toilet 

Continence 1.000 .249 .297 .326 
Feed 1.000 .435 .448 

Transfer 1.000 .743 

Toilet 1.000 

Dress 

Bathe 

Scale 

Continence Feed Transfer Toilet 

+ + + + 

0 + + + 

0 0 + + 

0 0 0 + 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Note. 0 = independent. + = dependent. 

Coefficient of reproducibility= .937 
Minimal marginal reproducibility= .819 
Coefficient of Scalability= .653 
N = 3611. 

Dress Bathe 

.254 .196 

.464 .380 

.545 .440 

.613 .486 

1.000 .681 

1.000 

. 
Dress Bathe 

+ + 

+ + 

+ + 

+ + 

+ + 

0 + 

0 0 
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AOL Scale for divergent cases. The results of the Guttman pro-

cedure for the divergent cises are shown in Table 5. The divergent 

subsample consisted of 1280 cases, constrained to between one and five 

dependencies in activities of daily living because all totally dependent 

and totally independent cases were, by definition, AOL patterned. 

The resulting AOL divergence scale did have an acceptable coeffi-

cient of reproducibility (.907). However, the coefficient of scalability 

was too low to conclude the scaled items were cumulative. Inspection of 

the correlation coefficients showed a negative correlation between con-

tinence and the other AOL items. This resulted from the inability of 

the procedure to scale the items to total dependence because of the 

operationalization of divergence. Total dependence in all six activities 

of daily living resulted in AOL patterning and were not, included in the 

divergent subsample. 

Summary of Scaling Procedures. The scaling procedure for the total 

sample produced an acceptable scale of AOL dependency which 62.3% of the 

cases did fit. The scale was not particularly powerful, but it did 

demonstrate that a pattern other than the Katz hierarchy may be found in 

this long-term care population. 

The scaling procedure for the AOL divergent subsample did not 

produce an acceptable scale of AOL dependency. Only 44.1% of the diver-

gent cases matched the pattern of the scaling procedure resulting in a 

low coefficient of scalability. It appeared that the divergent cases 

were truly heterogenous and not amenable to scaling procedures. 
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Table 5 

Results of Guttman Scaling Procedure for 
Divergent AOL Cases 

Correlation Coefficients 

Continence Transfer Toilet Feed 

Continence 1.000 -.570 -.292 -.478 
Transfer 1.000 .540 .309 

Toilet 1.000 .316 

Feed 1.000 

Dress 

Bathe 

Scale 

Continence Transfer Toilet Feed 

o + + + 

o o + + 

o o o + 

o o o o 
0 o o 0 

Dress Bathe 

- . 211 -.201 

.306 .242 

.358 .259 

.470 .378 

1.000 .474 

1.000 

Dress Bathe 

+ + 

+ + 

+ + 

+ + 

o + 

Note: Divergence was operationalized to have a range of one to five 
dependencies. 0 = independent. + = dependent. 

Coefficient of reproducibility= .907 
Minimum marginal reproducibility = .844 
Coefficient of scalability= .402 
N = 1280. 
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Analyses of Chi-Square Tests of Significance 

Tables 6 and 7 show the results of the analyses for hypothesis 

number one: 

There will be an unequal distribution of divergent cases on the 

original Index of AOL across care settings (as compared with the 

distribution of the total sample). Specifically, AOL divergent 

cases which are in nonrehabilitative tracks will be found in 

greater frequency in intermediate care facilities than in skilled 

care facilities due to the custodial nature of these types of 

facilities. 

As stated in the hypothesis and supported by the data, there was an 

unequal distribution of divergent cases across recommended care settings 

(see Table 6). Of the divergent cases, the most likely recommended care 

setting was institutional care representing 54.3% of the divergent 

cases. However, community care recommendations were more common for the 

divergent cases (45.6%) than in the total sample (38.0%) while skilled 

care was ·less common for the divergent cases (19.8%) as compared to 

30.0% of the total sample. 

When AOL was crosstabulated with rehabilitative trajectory (See 

Table 7), AOL/rehabilitative categories were significantly associated 

with institutional versus community recommendations. Institutional 

recommendations occurred more frequently for all groups except the 

divergent/nonrehabilitative cases who were more likely to be recommended 

for community care. In the institutional subsample, the overwhelming 

majority of the divergent/nonrehabilitative cases were recommended for 
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Table 6 

Com~arison of the Distribution of Diveraent Cases 
Wit the Total Sample Across Recommende Care Settings 

Recommended 
Care Setting Divergent Cases n = 1280 All cases n = 3611 

Community Care 

Skilled Care 

Intermediate Care 

% - r 
45.6 

19.8 

34.5 

38.0 

30.0 

32.0 
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Table 7 

Crosstabulation of Rehabilitative Trajectory 
Across Reconunended Care Setting by AOL Type 

AOL/Rehabilitative Categor~ 

Reconunended Patterned/a Patterned/b Oivergent/c 
Care Setting Rehabil. Nonrehabil. Rehabil. 

% % % 

Institutional 
Care 75.1 57.3 66.3 

Conununity Care 24.9 42.7 33.7 

a n = 1058. b n = 1273. c n = 448. d n = 832. 

N = 3611. 

Chi-square = 161.25 with 3 O.F. P = .001 

AOL/Rehabilitative Categor~ 

Recommended Patterned/a Patterned/b Oivergent/c 
Care Setting Rehabil. Nonrehabil. Rehabil. 

% % % 

Skilled Care 68.8 39.3 60.6 

Intermediate Care 31.2 60.7 39.4 

Oivergent/d 
Nonrehabil. 

% 

48.0 

52.0 

Oivergent/d 
Nonrehabil. 

% 

18.5 

81.5 

Note. Recommended Care setting for skilled and intermediate care 
represents the institutional subsa~ple • ..!!. = 2221. 

a n = 795. b n = 730. c n = 297. d n = 399. 

Chi-Square = 316.27 with 3 O.F. P = .000. 
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intermediate care {81.5%). Conversely, the majority of both patterned 

and divergent/rehabilitative cases were recomm~nded for skilled care. 

Approximately 66% of the divergent/rehabilitative cases were recom-

mended for institutional care compared to less than half of the diver-

gent/nonrehabilitative cases. As hypothesized, relatively more of the 

divergent/nonrehabilitative cases recommended for institutional care 

received intermediate rather than skilled care recommendations. 

Tables 8 and 9 show the results of the analyses for hypothesis 

number two: 

There will be an equal distribution of levels of AOL disability for 

the patterned cases within each care setting reflecting the incon-

sistent effect AOL disability exerts on decisions to seek institu-

tionalization. When level of AOL is cross-classified by rehabilita-

tive trajectory, individuals with mid-range to high AOL dependency 

and a rehabilitative track will be more frequently represented in 

skilled nursing facilities where more aggressive, restorative care 

is provided. 

The di stri but ion of 1eve1 s of AOL dependency across recommended 

care settings found in Table 8 did not support the first part of this 

hypothesis. Of the 2331 patterned cases, 87.9% were at level four or 

higher for AOL dependency. Cases at the less dependent levels were more 

frequently recommended for community care. 

When levels of AOL were cross-classified by rehabilitative trajec-

tory, significant associations with recommended care setting can be 

found in Table 9. For patterned rehabilitative and nonrehabil itative 

cases, elders with higher levels of dependency were more likely to be 
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Table 8 

Level of AOL Oe~endencx Across 
Recommended Care Setting 

Recommended Level of AOL 

Care Setting oa 1b 2C 3d 4e 5f 
% % % Of % % lo 

Institutional 
Care 8.3 10.5 21.1 33.3 62.8 66.0 

Community 
Care 91. 7 89.5 78.9 66.7 37.2 34.0 

n=120 n=57 n=76 n=30 n=153 n=153 

Note. Total number of patterned cases in the sample = 2331. 
Chi-square = 383.474 with 6 O.F. p = .000 

69 
% 

73.8 

26.2 

n=1742 

====================================================================?=== 

Ski 11 ed Care 40.0 33.3 12.5 20.0 54.2 26.7 57.9 

Intermediate 
Care 60.0 66.7 87.5 80.0 45.8 73.3 42.1 

n=lO n=6 n=16 n=lO n=96 n=lOl n=1286 

Note. Number of patterned cases in the institutional subsample = 1525. 
Chi-square = 55.646 with 6 O.F. p = .000. 
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Table 9 

Crosstabulation of Levels of Patterned AOL 
Across Reconmended ~are ~etting 

Recommended AOL Level 
Care Setting 0 1 2 3 4 5 6 Chi-square D.F. 

% % % % % % % 
Patterned/Rehabilitative 

Institutional 
Care 28.6 25.0 50.0 25.0 73.3 61.7 77.6 37.778 6** 

Community Care 71.4 75.0 50.0 75.0 23.7 38.3 22.4 
n=14 n=4 n=6 n=4 n=75 n=60 n=895 

Patterned/Rehabilitative 

Skilled Care 75.0 100.0 33.3 100.0 76.4 43.2 69.6 15.667 6* 

Intermediate 
Care 25.0 0.0 66.7 0.0 23.6 56.8 30.4 

n=4 n=l n=3 n=l n=55 n=37 n=694 
======================================================================== 
Patterned/Non-
rehabilitative 

Institutional 
Care 5.7 9.4 18.6 34.6 52.6 68.8 70.0 274.274 6** 

Community Care 94.3 90.6 81.4 65.4 47.4 31.2 30.0 

n=106 n=53 n=70 n=26 n=78 n=93 n=847 

Patterned/Non-
rehabilitative 

Skilled Care 16.7 20.0 7.7 11.1 24.4 17.2 44.3 33.543 6** 

Intermediate 
Care 83.3 80.0 92.3 88.9 75.6 82.8 55.7 

n=6 n=5 n=13 n=9 n=41 n=64 n=592 

Note. Recommended care setting for skilled and intermediate care 
represents the institutional subsample. Chi-square tests should be 
interpreted with caution since over 20% of the cells have expected 
counts less than 5. 

* .E.. .05. ** .E.. .01. 
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recommended for institutional care. In the institutional subsample, 

skilled care was associated with higher levels of dependency for reha-

bilitative cases while the trend for the nonrehabilitative cases was for 

intermediate care recommendations. The second portion of the hypothesis 

was, therefore, supported by the data. Al though there were small ex-

pected cell frequencies in over 20% of the cases, the small degrees of 

freedom (d.f.=6) used to test for significance did not seem to warrant 

concern over the validity of the test. Also, the hypothesis was speci-

fically directed at the mid-range to high AOL dependency levels. 

Table 10 clarifies the small cell frequencies reported in the chi-

square tests for hypothesis number two. Lower levels of patterned AOL 

dependency occurred infrequently in this long-term care sample. However, 

when they did occur, they were most often in the nonrehabilitative 

tracks. 

Because the patterned cases were representative of high levels of 

dependency in the sample, it was possible that the divergent cases might 

also be highly dependent. If this were the case, the divergent variable 

would probably not be as useful an explanatory variable for recommended 

care setting as originally hypothesized. A check of the number of AOL 

dependencies for the total sample revealed a mean number of dependencies 

of 4.9 compared to a mean of 4.4 for the divergent cases. Also, almost 

half of the total sample (48.2%) was totally dependent in all six acti-

vities of daily living. This, obviously, reflected a high level of 

dependency for all cases, patterned and divergent. As discussed earlier, 

a count of AOL dependencies has not been a useful explanatory variable 

for recommended care setting in the past. However, the Virginia Medical 
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Table 10 

Rehabilitative Trajectory By Patterned AOL 

Rehabilitative Trajectory 

AOL Level Rehabilitativea Nonrehabilitativeb 
% % 

0 1.3 8.3 

1 .4 4.2 

2 .6 5.5 

3 .4 2.0 

4 7.1 6.1 

5 5.7 7.3 

6 84.6 66.5 

Note. AOL gatterned subsample, n = 2331. 
~1058. n = 1273. -
ChT-square = T72.823 with 6 O.F. p = .000 
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Assistance Program {VMAP) utilizes AOL dependency counts as a criterion 

for long-term care placement. In view of the concern for the usefulness 

of the divergence variable {due to the similarity in levels of AOL 

dependency for patterned and divergent cases) and because of the VMAP 

criterion for placement, it seemed appropriate at this point to include 

AOL count in the regression procedures as additional exploratory 

analyses. 

Analyses of Logistic Regression Models 

This project involved seven logistic regression analyses. The 

analyses for the divergence variable and the two recommended care set-

ting variables were carried out twice. As orginally proposed, we com-

pleted the first analyses without an AOL count variable with divergence 

and the two recommended care setting criterion variables. The second 

analysis was identical to the first except for the inclusion of the AOL 

count variable. The means and standard deviations of the variables used 

in the regression analyses are shown in Table 11. These analyses tested 

hypotheses three, four and five. The results are presented in relation 

to these hypotheses. 

General procedures for the regression analyses. We used a sequen-

tial approach to test the hypotheses. First, we entered all the back-

ground, social environment, and physical impairment variables in the 

regression model as a set, then we entered the rehabilitative trajectory 

and divergence variables as indicated by the model in Figure 1 {repro-

duced on page 67). 

Because of the large number of variables used in the regression 

analyses, the regression tables show only those variables that were 
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Table 11 

Means and Standard Deviations of Variables 
Used in the Regression Analyses 

Variable 

Background Variables 

Sex 

Race 

Old-Old Nonwhite 

Young-Old White 

Age 

Location of Patient 

Married 

Widowed 

Male/Married 

Female/Widowed 

Description 

O=male, !=female 

O=nonwhite, !=white 

O=other, l=old-old nonwhite 

O=other, !=young-old white 

0=59, 1=60-69, 2=70-79, 
3=80-89, 4=90 plus 

O=acute care, !=community 

O=not married, !=married 

O=not widowed, !=widowed 

O=other, !=male/married 

O=other, !=female/widowed 

Social Environment Variables 

Available Living Space O=not available, !=available 

Living Arrangement 

Daughters 

I nforma 1 Support 

O=does not live alone, 
!=lives alone 

number of living daughters 
range: 0 to 7 

count of available informal 
supports range: 0 to 7 

Physical Impairment Variables 

Physical Impairments 

Behavior/Orientation 

number of impairments 
range: 0-8 

range: a (appropriate/ 
oriented) to 5 (comatose) 

Mean S.D. 

.69 .46 

.62 ,.48 

.22 .41 

.20 .40 

2.44 .94 

.30 .46 

.21 .41 

.60 .49 

.12 .33 

.48 .50 

.72 .45 

.30 .46 

1.14 1.40 

2.34 2.38 

1.54 1.21 

1. 57 1. 55 
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Table 11 (continued) 

Variable Description Mean S.D. 

Medication range: 0 (no medications) 
Administration to 4 (by R.N.) -2 .61 1.01 

Dressings number of dressings range: 
O to 2 .15 .40 

Mobility number of mobility 
restrictions range: O to 4 2.42 1.43 

Services Receiving number of services currently 
receiving range: 0 to 11 1. 54 1.36 

Nutrition Services number of nutritional services 
receiving range: 0 to 4 1.11 1.10 

Decubitis Ulcers number of decubitis ulcers 
range: 0 to 2 .16 .46 

Physical Care Services number of physical care services 
receiving range: 0 to 10 .62 .85 

Seriousness of Illness based on Wyler seriousness of 
illness; 1=0 to 999, 2=1000 to 
1999, 3=2000 to 2999, 4=3000 to 
3999, 5=4000 and above 2.34 .99 

AOL Count number of AOL dependencies 
range: 0 to 6 4.91 1.53 

Rehabilitative O=nonrehabilitative 
Trajectory I= rehabilitative .42 .49 

AOL Divergence O=patterned, !=divergent . 35 .48 

Institutional/ recommended care setting 
Community Care O=community, !=institutional .62 .49 

Skilled/ recommended care setting 
Intermediate Care O=intermediate, !=skilled .49 .50 
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significant at the .05 level or below. There are two exceptions to the 

reporting procedure. Resuhs based on the rehabilitative trajectory and 

divergence variables were reported regardless of their level of signifi-

cance as were results based on AOL count. However, the sequential models 

inc 1 uded a 11 va ri ables. 

We originally planned to include four interaction terms for 

age/race and four terms for sex/marital status for the data analyses. 

Initial analyses showed, however, that these terms produced redundancy 

in the model. Based on the past literature and the associations identi-

fied in earlier tabular analyses, we selected two variables for each 

term. We used male/married and female/widowed for the sex/marital 

status interaction and old-old nonwhite and young-old white for the 

age/race interaction. 

The regression procedures encountered 464 cases with missing data 

resulting in deletion of these cases from the analyses. The sample size 

for the multivariate procedures was, therefore, reduced to 3147. 

Rehabilitative trajectory model. Rehabilitative trajectory was the 

first variable to be considered. This analysis tested hypothesis number 

three which stated: 

Rehabilitative trajectory as derived from the screening data can be 

partially explained by background, social environmental, and physi-

cal impairment variables. 

Eleven variables made significant contributions to the regression 

model (Table 12). A rehabilitative track was more likely for old-old 
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Table 12 

Results of Logistic Regression For 
Rehabi1itative Trajector~ 

Variables Beta Standard Error 

Old-Old Nonwhite .41 .19 .027 

Age -.20 .07 .006 

Location of Patient -1.30 .13 .000 

Physical Impairments .52 .04 .000 

Behavior/Orientation -.20 .03 .000 

Medication Administration .14 .05 .010 

Dressings .31 .13 .018 

Mobility .16 .04 .000 

Services Receiving .66 .04 .000 

Physical Care Services .40 .06 .000 

Seriousness of I 11 ness -.09 .05 .043 

Intercept -2.19 

Note.Only those variables that were signifiant at .05 
revel or below are shown, although all variables were 
included in the model. 

Rehabilitative cases = 1338 Nonrehabilitative cases = 1809 

N = 3147. 

Model Chi-square= 1054.75 with 24 D.F. P = .000 R2 =.282 
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nonwhites, younger patients and individuals. located in acute care facil-

ities as well as those with more physical impairments, less serious 

behavior/ orientation problems, and persons in need of assistance with 

medication administration. Rehabilitative track elders were more likely 

to have one or more dressings, a greater number of mobility restric-

tions, and to be receiving a greater number of services at the time of 

screening. These individuals were also more likely to be receiving a 

greater number of physical care services and to be less seriously ill. 

The full set of explanatory variables together explained 28.2% of 

the variance in rehabilitative trajectory. Three background variables 

and eight physical impairments were significant contributors to this 

model. The social environment variables were all nonsignificant. The 

results did not, therefore, support the third hypothesis that all three 

categories of explanatory variables would partially explain the variance 

in rehabilitative trajectory. 

Divergence model. ADL divergence was the next variable to be 

considered. The analysis was designed to test hypothesis number four: 

Divergence from the original ADL pattern of dependency can be 

explained by background, social environmental, and physical impair-

ment variables. Moreover, the rehabilitative trajectory variable 

will increase the percent of explained variance in the divergence 

variable. 

Seven variables made significant contributions to this regression 

model in stage one of the analysis (See Table 13). Individuals who were 

ADL divergent were more likely to be female, have fewer physical impair-

ments, less serious behavior/orientation problems, and fewer mobility 
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Table 13 

Results of Staged Logistic 
Regression For Divergence (Without AOL Count) 

Stage 1 

Variables Beta Standard Error 

Sex .37 .19 .050 

Physical Impairments -.10 .04 .011 

Behavior/Orientation -.25 .03 .000 

Mobility -.43 .03 .000 

Decubiti s Ulcers -.34 .13 .008 

Physical Care Services -.32 .06 .000 

Seriousness of Illness .16 .04 .000 

Intercept .52 

=========================================================== 
Model Chi-square = 536.91 with 24 D.F. P = .000 R2 = .133 

Stage 2 

Beta 

Rehabilitative Trajectory -.01 

Standard Error 

.10 
.E. 
.948 

Model Chi-square = 536.94 with 25 D.F. p = .000 R2 = .133 

Note. Only those variables that were significant at .05 
level or below are shown, although all variables were included 
in the mode 1. 
N = 3147 Divergent cases = 1140 Patterned cases = 2007 
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restrictions. The divergent cases also had fewer decubitis ulcers, were 

receiving fewer physical care services, and had greater seriousness of 

i 11 ness scores. 

The full set of explanatory variables explained 13.3% of the vari-

ance in divergence in this first stage. One background variable and six 

physical impairment variables were the significant contributors to the 

model. Social environmental variables were again nonsignificant. The 

results did not support the first part of hypothesis number four that 

all three categories of explanatory variables would partially explain 

the variance in divergence. 

Stage two of the a na 1 ys is contra 11 ed for a 11 of the va ri ab 1 es in 

the full model while entering the rehabilitative trajectory variable. 

The variable was nonsignificant and did not increase the total explained 

vari~nce in divergence. The results did not, therefore, support the 

second part of the fourth hypothesis. 

Table 14 shows the results of the exploratory analysis using AOL 

count in the regression model for divergence. The AOL count variable 

was a nonsignificant contributor to the model and the results are almost 

identical to the regression results without AOL count. Inclusion of AOL 

count actually reduced the explained variance in stage two of the 

analysis by one tenth of one percent. 

Institutional versus community care models. Hypothesis number five 

was tested in separate analyses for the two recommended care variables 

(institutional versus community care and skilled versus intermediate 

care). This hypothesis stated: 

Care setting placement decisions are a function of background, 
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Table 14 

for 

Sta9e 1 

Variables Beta Standard Error 

Sex .38 .19 .048 

Physical Impairments -.09 .04 .014 

Behavior/Orientation -.25 .03 .000 

Mobility -.42 .04 .000 

Decubiti s Ulcers -.34 .13 .008 

Physical Care Services -.32 .06 .000 

Seriousness of I 11 ness .16 .04 .000 

AOL Count -.01 .03 .688 

Intercept .56 
=========================================================== 
Model Chi-square = 538.40 with 25 D.F. P = .000 R2 = .133 

Beta 

Rehabilitative Trajectory -.00 

Stage 2 

·Standard Error 

.10 
.E. 

.967 

Model Chi-square = 538.42 with 26 D.F. p = .000 R2 = .132 

Note. Only those variables that were significant at .05 
level or below are shown, although all variables were 
included in the model. 
N = 3147 Divergent cases = 1140 Patterned cases = 2007 
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social environmental and physical impairment variables. Rehabili-

tative trajectory will increase the explained variance in placement 

recommendations for a) institutional versus community care and b) 

skilled versus intermediate care. Likewise, divergence from the 

original AOL pattern will add a significant explanatory contribu-

tion in a) insititutional versus community care and b) skilled 

versus intermediate care recommendations. 

When the institutional versus community care recommendation vari-

able was regressed on the background, social environment, and physical 

impairment variables, ten variables were significant contributors to the 

regression model (Table 15). Individuals recommended for institutional 

care were more likely to be white, located in acute care facilities at 

the time of preadmission screening, have no available community living 

space, and have fewer available informal social supports. These indi-

viduals were also more likely to have more physical impairments, greater 

degrees of behavior/orientation problems, mar~ need for assistance with 

medication administration, and more mobility restrictions. Institutional 

care was also more likely for individuals currently receiving more 

services and having less nutritional service needs. 

The explanatory variables explained 18.7% of the variance in 

inst i tut i ona l versus community ca re recommendations. Two background 

variables, two social environment variables, and six physical impairment 

variables were significant contributors to the model. The results 

supported the first part of hypothesis number five that all three cate-

gories of explanatory variables would partially explain the variance in 

institutional versus community care recommendations. 
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Table 15 

ression For 
Care Without AOL Count 

Sta2e 1 

Variables Beta Standard Error .E. 

Race . 45 .16 .006 

Location of Patient -1.30 .12 .000 

Available Living Space -1.14 .12 .000 

Informal Support -.12 .02 .000 

Physical Impairments .08 .04 .028 

Behavior/Orientation .18 .03 .000 

Medication Administration .25 .05 .000 

Mobility .23 .03 .000 

Services Receiving .08 .04 .033 

Nutrition Services -.10 .05 .026 

Intercept .15 

=========================================================== 
Model Chi-square = 748.98 with 24 D.F. P = .000 R2 = .187 

Rehabilitative Trajectory 

Divergence 

Beta 

.35 

.05 

Stage 2 

Standard Error 

.10 

.09 

.E. 
.000 

.561 

Model Chi-square= 757.73 with 26 D.F. p = .000 R2 = .189 

Note. Only those variables that were significant at .05 
level or below are shown, although all variables were included 
in the mode 1. 
N =3147 Community cases = 1221 InstitutionalCases= 1926 
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Stage two of the analysis controlled for all of the variables in 

the full model while entering the rehabilitative trajectory and diver-

gence variables. Rehabilitative trajectory was significant (p = .000) 

while divergence was not (p = .561). The inclusion of these two vari-

ables increased the total explained variance slightly from 18.7% to 

18.9%. The results supported the second part of hypothesis number five. 

However, it was clear that rehabilitative trajectory and not divergence 

was responsible for the slight increase in explained variance. 

Table 16 shows the results of the exploratory analysis using AOL 

count in the regression model. The AOL count variable was a significant 

contributor (p = .000) to the model and the explained variance was 

increased to 22.2% from 18.7%. In stage two of the analysis, divergence 

also increased in significance, although it remained nonsignificant 

(p = .135). The other change that occurred in the model with AOL count 

included was the entry of number of living daughters and the exclusion 

of mobility as significant contributors to the model. In the model with 

AOL count, individuals recommended for institutional care had fewer 

living daughters. 

Skilled versus intermediate care models. Skilled versus inter-

mediat~ care recommendations for the institutional subsample was the 

final criterion variable to be considered. (Table 17). Ten variables 

were significant contributors to the model. Individuals recommended for 

skilled care were more likely to be nonwhite, located in acute care 

facilities, have more informal social supports, and have greater numbers 

of physical impairments. The skilled care cases also had less serious 
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Table 16 

Results of Sta 
nst1tut1ona Incluaed 

Stage 1 

Variables Beta Standard Error 

Race .52 .17 .002 

Location of Patient -1.06 .12 .000 

Available Living Space -1.24 .12 .000 

Daughters -.06 .03 .047 

Infonnal Support -.12 .02 .000 

Behavior/Orientation .14 .03 .000 

Medication Administration .22 .05 .000 

Services Receiving .09 .04 .012 

Nutrition Services -.13 .05 .• 006 

AOL Count .48 .04 .000 

Intercept -1.32 

=========================================================== 
Model Chi-square = 862.16 with 25 O.F. P = .000 R2 = .222 

Rehabilitative Trajectory 

Divergence 

Beta 

.26 

.15 

Stage 2 

Standard Error 

.11 

.10 

.E. 
.014 

.135 

Model Chi-square = 868.16 with 27 D.F. p = .000 R2 = .223 

Note. Only those variables that were significant at .05 level 
or below are shown, although all variables were included 
in the model • 
.!i =314 7 Com mun it y ca s es = 12 21 I n st it u ti on a 1 Ca s es= 1 9 2 6 
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Table 17 

For 
ount 

Stage 1 

Variables Beta Standard Error 

Race -.54 .21 .012 

Location of Patient -2.01 .22 .000 

I nforma 1 Support .09 .03 .002 

Physical Impairments .26 :05 .000 

Behavior/Orientation -.09 .04 .010 

Medication Administration .16 .07 .017 

Dressings • 71 .17 .000 

Mobility .45 .05 .000 

Decubiti s Ulcers .30 .14 .030 

Physical Care Services .18 .07 .007 

Intercept -1.82 

=========================================================== 
Model Chi-square = 508.64 with 24 D.F. P = .000 R2 = .212 

Stage 2 

Beta Standard Error p 

Rehabilitative Trajectory 1.30 .13 .000 

Divergence .10 .14 .477 

Model Chi-square = 589.23 with 26 D.F. p = .000 R2 = .248 

Note. Only those variables that were significant at .05 level 
or below are shown, although all variables were included in 
the model. 
N =1926 Skilled Care = 946 Intermediate Care= 980 



79 

behavior/orientation problems, greater need for assistance for medica-

tion administration, and a greater number of dressings. In addition, 

they had greater mobility restrictions, more decubitis ulcers, and were 

receiving a greater number of physical care services at the time of the 

preadmission screening. 

The explanatory variables explained 21.2% of the variance in 

skilled versus intermediate care recommendations. Significant contribu-

tors to the model included two background variables, one social environ-

ment variable, and seven physical impairment variables. The results 

supported the first part of hypothesis number five that all three cate-

gories of explanatory variables would partially explain the variance in 

skilled versus intermediate care recommendations. 

Stage two of the analysis controlled for all of the variables in 

the full model while entering the rehabilitative trajectory and diver-

gence variables. Rehabilitative trajectory was significant (p = .000) 

while divergence was not (.477). The inclusion of these two variables 

increased the total explained variance from 21.2% to 24.8%. The results 

supported the second pa rt of hypothesis number five. However, it was 

once again clear that rehabilitative trajectory and not divergence was 

responsible for the increase in explained variance. 

Table 18 shows the results of the exploratory analysis using AOL 

count in the regression model. The AOL count variable was a significant 

contributor to the model (p=.034). However, the explained variance in 

the analysis only increased one-tenth of one percent. In stage two of 

the analysis, divergence dropped sharply in significance from .477 to 
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Table 18 

Included 

Stage 1 

Variables Beta Standard Error 

Race -.54 .21 .012 

Location of Patient -2.07 .22 .000 

I nfonna l Support .09 .03 .002 

Physical Impairments .27 .05 .000 

Behavior/Orientation -.08 .04 .025 

Medication Administration .16 .07 .018 

Dressings .70 .17 .000 

Mobility .50 .05 .000 

Nutrition Services .11 .06 .045 

Decubiti s Ulcers .32 .14 .021 

Physical Care Services .19 .07 .005 

AOL Count -.15 .07 .034 

Ihtercept -1.20 
=========================================================== 
Model Chi-square= 512.71 with 25 D.F. P = .000 R2 = .213 

Stage 2 
Beta 

Rehabilitative Trajectory 1.31 

Divergence -.02 

Standard Error 

.13 

.15 

.000 

.875 

Model Chi-square = 593.64 with 27 D.F. p = .000 R2 = .249 
Note. Only those variables that were significant at .05 
level or below are shown, although all variables were 
included in the model. 
N =1926 Skilled Care = 946 Intermediate Care= 980 
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.875. Once again, the overa 11 model with AOL count differed from the 

previous model without the AOL count variable. The exploratory model 

included nutritional services at .045 level of significance. In this 

model, increased use of nutritional services was more likely among 

persons with skilled care recommendations. 

Summary of regression results. A large number of explanatory 

variables made significant contributions to each of the regression 

models. The largest number of significant variables turned out to be in 

the physical impairment group while the social environment variables 

were generally nonsignificant. 

Total explained variance for each regression analysis .was not high. 

These were not, however, uncommon results for social science research in 

general and specifically for long-term care issues. The models with the 

least amount of explained variance were the two divergence models with-

out AOL count (13.3%) and with AOL count {13.2%). Explained variance in 

the other models ranged from 28.2% for rehabilitative trajectory to a 

low of 18.9% for institutional versus community care recommendations 

without the AOL count variable. 

The results of the explanatory value of divergence were, indeed, 

very disappointing. We performed additional analyses following all of 

the multivariate analyses to determine whether divergence might be 

significantly associated with the two recommended care setting variables 

when considered in a model by itself. We regressed community versus 

intermediate care recommendation on only the divergence variable with a 

resulting level of significance of .000. Similarly, we regressed skilled 

versus intermediate care recommendation on divergence resulting in a 
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level of significance of .000. It appeared that divergence did have some 

explanatory value, but that prior entry of large numbers of explanatory 

variables reduced its explanatory power. The explained variance for 

community versus institutional care recommendation with only divergence 

was .8%. However, the explained variance for skilled versus inter-

mediate care recommendation with divergence was 2%. 



CHAPTER V: Discussion, Conclusions, 

and Recommendations 

Discussion 

Purpose of the Study 

More than 30 years ago Katz and his associates suggested a hier-

archy of AOL dependency. The inherent sealing properties of these six 

activities of daily living became the justification for a simple count 

of AOL dependencies to reflect overall level of self-care. The method 

of counting AOL dependencies has become commonplace in long-term care 

research and in practice settings. 

Since the development of the original Index, a new cohort of the 

old and very old has entered the long-term care system under the public 

assistance programs of Medicare and Medicaid. Increased survival of 

these individuals who would have died without medical advances has 

resulted in increasing numbers of disabled elders requiring long-term 

care, a situation referred to by Gruenberg (1977) as the failure of 

success. 

As the costs and scope of long-term care services continue to 

increase, it has become critical to examine AOL as one of the measures 

of dependency used for eligibility and placement criteria in long-term 

care. In addition, several states have been using or have been con-

sidering nursing home reimbursement plans based, in part, on number of 

AOL dependencies for recipients of institutional care. 

This research project answered four questions of theoretical and 

practical concern. First, do AOL divergent individuals represent another 

83 
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pattern of AOL dependency? Second, for a selected long-term care elderly 

population, what is the distribution of patterned and divergent cases on 

the original AOL hierarchy across existing long-term care settings? 

Third, within recommended care settings, what is the distribution of 

levels of AOL dependency for cases that match the original pattern? 

Finally, what factors (background, social environ~ental, and physical 

impairment) explain rehabilitative trajectory, divergence from the 

.original AOL hierarchy, and recommended care setting for a long-term 

elderly population? 

Procedures 

Data Source. The sample consisted of 3611 cases from the Virginia 

Preadmission Screening Program for long-term care. We drew a computer 

selected random sample from the statewide population of elderly Medicaid 

eligible applicants to nursing homes betv~een July 1, 1983 and December 

21, 1984. The sample included cases from each of three recommended care 

settings: community care = 1390, intermediate care = 1133, and skilled 

care = 1088. All applicants in the sample were 59 years of age or 

older. 

The sample ensured representation of community and hospitalized 

applicants. The sample size was large enough to accurately describe the 

characteristics of a statewide population rif Medicaid eligible, long-

term care elders. 

Analysis of the data. The data analysis began with Guttman scaling 

procedures for the full sample and the divergent subsample. We utilized 

tabular analyses with Chi-square tests of independence and staged 

logistic regression analyses to test the research hypotheses. In addi-
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tion to the four planned regression analyses, we conducted exploratory 

analyses with the inclusion of an AOL count variable. The actual number 

of cases used in the regression analyses was generally about 460 cases 

lower than the original sample size of 3611 due to the list-wise dele-

tion of cases with missing data. 

Two of the research hypotheses sought to examine increases in 

exp 1 a i ned variance in three of the criterion va ri ab 1 es. Therefore, we 

used a staged logistic regression approach. This approach allowed all 

of the variables to enter the regression model in stage one and con-

trolled for this full model in stage two while entering the variable or 

variables of interest. We compared the explained variance (R2) in stage 

one with the results in stage two in order to determine any increases in 

explained variance. 

Results 

Introduction. The results of this study indicated that most of the 

long-term elders screened had major AOL dependencies. In addition, a 

large portion of the sample did not match the pattern of the original 

Index of AOL with the precision that has been previously reported. 

Analyses of a relatively large number of explanatory variables derived 

from the screening data provided information regarding the factors that 

were related to rehabilitative trajectory, AOL divergence, and the two 

recommended care setting variables. 

Study hypotheses. This study tested five hypotheses. The data 

supported hypothesis number one. In comparison with the distribution of 

the full sample, there was an unequal distribution of divergent cases 

across recommended care settings. Of the 1280 divergent cases, 45.6% 
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were recommended for community care, 19.8% for skilled care, and 34.5% 

for intermediate care. This represented higher proportions of divergent 

cases recommended for community care and a smaller proportion recommend-

ed for skilled care than in the total sample. After cross-classifying 

divergence with rehabilitative trajectory, we found approximately two-

thirds of the divergent/rehabilitative cases received institutional care 

recommendations compared to slightly less than one-half of the diver-

gent/nonrehabilitative cases. However, in the institutional subsample, 

divergent/rehabilitative cases were most likely to receive skilled care 

recommendations while the overwhe 1 ming majority (81.5%) of the diver-

gent/nonrehabi l i tative cases received intermediate care recommendations. 

It appeared, as hypothesized, that an association did exist between an 

individual's divergent/ nonrehabilitative status and a recommendation 

for the more custodial type of institutional care found in an inter-

mediate care environment. 

The data partially supported hypothesis number two. There was an 

unequal distribution (rather than the hypothesized equal distribution) 

of levels of AOL disability within community, skilled, and intermediate 

care recommendations. The vast majority of the patterned cases addressed 

by this hypothesis were at high levels of AOL dependency (mean= 4.9) 

and received institutional care recommendations. The second portion of 

the hypothesis (cases with mid-range to high AOL dependency and a reha-

bilitative track will be more frequently recommended for skilled care) 

was supported in the analysis of the institutional subsample. There did 

appear to be an hypothesized association between an individual's pat-
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terned/rehabilitative track status and subsequent recommendations for 

the more aggressive skilled care environment. 

The data did not support the third hypothesis. All three categories 

of explanatory variables did not partially explain rehabilitative tra-

jectory. Rather, all of the social environmental variables proved to be 

nonsignificant contributors to the model. We operationalized rehabili-

tative trajectory in part by selected care and service needs the elders 

were currently receiving. In view of the items used in the operationali-

zation; it was not surprising that an abundance of physical impairment 

variables were found to be statistically significant. 

The data also did not support hypothesis number four. All three 

categories of explanatory variables did not partially explain AOL diver-

gence. As with rehabilitative trajectory, all of the social environment 

variables were nonsignificant. In addition, rehabilitative trajectory 

was nonsignificant in stage two of the regression analysis and did ~ot 

increase the total explained variance in AOL divergence. The results of 

testing hypothesis number four lead to the conclusion that the social 

environmental variables reflecting environmental artifact were of little 

value in explaining divergence. Also, rehabilitative trajectory, repre-

senting selected medical conditions and the provision of rehabilitative 

care and services, had no value in explaining divergence. In fact, the 

divergence regression model was the weakest model in the analyses in 

terms of number of significant explanatory variables and total explained 

variance. 

The fifth and f i na 1 hypo thesis examined the two recommended ca re 

setting variables. The data supported the hypothesis with qualifica-
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tions. All three categories of explanatory variables did contribute to 

explaining the variance in institutional versus community and skilled 

versus intermediate care recommendations. In addition, the to ta 1 ex-

plained variance in the models did increase with the inclusion of the 

rehabilitative trajectory and divergence variables. However, the in-

creases were very small and it was, clearly, rehabilitative trajectory 

and not divergence that significantly increased the explained variance. 

Findings of AOL scaling procedures. Thirty-five percent of the 

individuals were AOL divergent and represented a much higher proportion 

of the sample than the 14% suggested previously by Katz and his asso-

ciates. This indicated that, for a large number of those screened, a 

count of AOL dependencies was probably not an accurate basis for inter-

preting level of self-care dependency. Since almost one-half of the 

sample was totally dependent in all six AOL's (and therefore patterned 

by definition), individuals were generally either totally AOL dependent 

or AOL divergent. Moreover, this suggested that the AOL divergent cases 

were probably the group responsible for the reversal of two specific AOL 

items in the scaling procedures. 

The Guttman scaling procedure for the entire sample produced a 

marginally acceptable .scale in the order of: bathing, dressing, toilet-

ing, transferring, feeding, and continence. This scale was identical to 

the original Index of AOL except for the reversed order of the last two 

ite111s of feeding and continence. These results seemed to indicate that 

for many individuals, specifically in a long-term care population, the 

parallel of an AOL hierarchy with childhood growth and development 



89 

simply may not be easily translated to adult growth and development 

where a higher level of ~sycho-social maturity is found in later years. 

The Guttman scale for the AOL divergent cases was neither reliable 

nor valid. These individuals obviously represented a variety of patterns 

of self-care dependency. Feeding and continence probably played impor-

tant roles in AOL divergence since these two items appeared out of 

sequence in both scales, but this was only speculative. At any rate, 

the results of the scaling procedures demonstrated that some factor or 

factors were altering the AOL hierarchy in this long-term care popula-

tion. It was hoped that the analysis of AOL divergence would identify 

these factors. 

AOL divergence. Seven variables had a significant net effect on 

AOL divergence. We found that interpretation of these results produced 

more questions than answers regarding the explanation of AOL divergence. 

The inclusion of background and social environmental variables as 

measures of the envi ronmenta 1 artifact construct were a 11 nonsi gn.ifi-

cant. However, these variables (age, widowhood, living arrangement, 

available social support, and number of living daughters) may have 

represented a statistical or an operationalization issue or both. In 

this long-term care sample, individuals were more likely to be older, 

female, widowed, live alone, have few available social supports, and few 

living daughters. It may have been that, because of the high inter-

relationship among these variables, only one variable, being female, was 

statistically significant. It could also have been the case that the 

measurements of the social environmental variables were not adequate for 

representing environmental artifac~ for example, there may have been 
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issues of time requirements, frequency of care, and family care giving 

skills that were more important than marital status, number of available 

social supports or number of living daughters. 

AOL divergent individuals were also more likely to have higher 

seriousness of illness scores. Since AOL divergence appeared to repre-

sent the reversal of dependency in two specific AOL items (feeding and 

continence) it seemed possible that different types of illness or combi-

nations of illnesses were contributing to high levels of ~ependency in 

which continence could be retained as the last independent function. 

The questions, which could not be answered in this analysis, were what 

specific illnesses or combinations of illnesses explained this associa-

tion with divergence? Also, was seriousness of illness a reflection of 

acute or chronic medical conditions that were alterating patterns of 

self-care dependency? 

Finally, as indicated in the analysis, AOL divergent individuals 

were more likely to have fewer physical impairments and mobility 

problems, receive fewer physical care services, have lower levels of 

behavior/orientation problems, and less likelihood of decubitis ulcers. 

Relative to patterned AOL cases, the AOL divergent cases appeared to be 

less debilitated. Here again, this may have been a statistical issue 

rather than one of theoretical significance since it was known that, in 

comparison, the overwhelming majority of the patterned cases were 

to ta 11 y AOL dependent. 

It appeared from the results that the principle variable of inter-

est in this project, AOL divergence, remained a variable in need of 

additional research or, perhaps, was not the most valuable theoretical 
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concept for understanding variations in self-care dependency in this 

particular long-term care population. Slightly more than one-third of 

this sample was AOL divergent. Yet, very little had been explained 

about the factors that related to AOL divergence. 

Other results. In the analysis of rehabilitative trajectory, there 

seemed to be two types of factors associated with a rehabilitative 

track. First, the individuals on a rehabilitative track were generally 

younger and less seriously ill with less behavior/orientation probl~ms. 

Since they were most likely to be screened in acute care facilities, it 

appeared that a medical crisis may have precipitated the need for 

screening for continued care beyond the period of hospitalization. 

Second, the significant physical impairment variables were consistent 

with post hospital recovery and not long-term decline. Individuals in . 
rehabilitative tracks may have represented higher levels of care re-

quirements in the short term in order to achieve greater levels of 

independence in AOL for the long term. 

We expected race, by virtue of the higher levels of chronicity of 

illness and shorter life expectancy for nonwhites, to provide signifi-

cant explanatory effects for rehabilitative trajectory. We did not 

expect either old age or being nonwhite to be positively associated with 

rehabilitative tracks. In fact, the results of the tabular analyses of 

the age/race interaction terms (See Appendix J, Table 22) indicated the 

opposite association. The significance of the old-old nonwhite variable 

in the regression model may be the result of redundancy in the model 

from the age, race, and two age/race interaction terms. The effect of 

this redundancy between variables and their interaction terms was lack 
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of statistical significance for all but one of these background vari-

ables and an apparent reversal of the direction of the beta coefficient. 

Future research should examine these variables more cautiously and 

selectively to reduce issues of model redundancy and high interrelation-

ships. 

A relatively large number of explanatory variables had a signifi-

cant net effect on recommendations for care in an institutional setting. 

Furthermore, these variables were consistent with a need for supervision 

and frequent amounts of care. The findings suggested that many of those 

screened, generally from acute care, did not have the informal supports 

that could have provided the required post-hospital care for increased 

physical impairments, supervision for more serious behavior/orientation 

problems, assistance with medication administration and assistance for 

mobility restrictions. In addition, these individuals did not have a 

living space in the community and were probably recommended for institu-

tional care where they could be maintained permanently. 

Individuals in rehabilitative tracks were probably recommended for 

institutional care for the straightforward reason that rehabilitative 

care and services were not easily accessible or available in the commu-

nity. This interpretation was further clarified in the analysis of the 

institutional care subsample. 

In the analysis of skilled versus intermediate care, several vari-

ables were indicative of the need, usually post-hospitalization, for 

rehabilitative care and services and recuperation in skilled care. Six 

statistically significant variables (increased physical impairments, 
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need for physical care, assistance with ~edication administration, 

dressings, decubitis ulcers, and mobility restrictions) indicated that 

individuals were more likely to be recommended for skilled care with 

specific nursing care needs and increased mobility restrictions. They 

most likely represented the new "heavy care" patients discharged from 

hospitals under the Medicare system of prospective payment based upon 

diagnostic related groups (DRG's). 

Individuals who were mentally competent and had informal supports 

also appeared to be likely candidates for skilled care with the implica-

tion that they could return to the community following aggressive 

skilled care. On the other hand, individuals who were not mentally 

competent or had no one to provide infomal support were probably autho-

rized for intermediate care where they would receive permanent, custo-

d i a 1 care. 

Elders in rehabilitative tracks were, as expected, most likely to 

be recommended for skilled care. This probably reflected the association 

with post-hospitalization discussed previously. Individuals screened in 

a hospital benefited from the availability of rehabilitative care and 

services which carried over into recommendations for skilled care where 

the care and services could continue. 

The lack of statistical significance of AOL divergence while AOL 

count was statistically significant in explaining the two recommended 

care setting variables was probably indicative, in.part, of the eligi-

bility criteria for institutional care of the study population. However, 

AOL count explained only .1% additional variance in skilled versus 

intermediate care. This is statistically significant but of negligable 
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importance. Although it was not known at the onset of this project, the 

mean AOL count for the entire sample was almost five. For this reason 

alone, the overwhelming majority of the sample was eligible for institu-

tional care. Screening policy was, in a sense, in conflict with AOL 

divergence playing a significant explanatory role in care setting recom-

mendations for such a highly self-care dependent population. From a 

policy and quality assu ranee perspective, AOL count should have been, 

and was, statistically significant. 

Another perspective regarding the statistical significance of AOL 

divergence was the subsequent entry of the variable as the sole explana-

tory variable in the two care setting regression models. These analyses 

indicated that under those circumstances AOL divergence was statisti-

cally significant in predicting both care setting variables. It could 

have been that the explanatory value of the AOL divergence variable was 

a statistical issue of repetitiveness. In other words, information 

provided by some of the variables in the full model had an adverse 

effect on the statistical significance of AOL divergence in stage two of 

the analysis (Pedhazur, 1982, p.242). 

Applications of Findings 

Introduction. Despite the fact that the data did not support all of 

the research hypotheses, several findings did suggest theoretical and 

practical applications. For example, what did the high percentage of 

AOL divergence mean with regard to the theory of biological organization 

of patterns of AOL dependency? What did this imply about the utility of 

counting number of AOL dependencies as a reflection of underlying pat-

terns of self-care dependency? Did the finding of high AOL dependency 
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in the sample suggest any need to modify eligibility and placement 

criteria of the Preadmission Screening Program? Final 1y, did the opera-

tionalization of rehabilitative trajectory provide any indication of the 

feasibility or impact of a classification scheme which included reha-

bilitative versus nonrehabilitative/maintenance tracks? 

Theoretical applications. When Katz defined the six AOL items, he 

addressed two classes of functions. The first class, vegetative func-

tions, included the activities of feeding, continence, and transferring. 

He noted that these functions tend to be independent of complex cultural· 

and learned characteristics of behavior, are the least complex human 

functions, are acquired first in human growth and development, and are 

retained the longest of a 11 the AOL i terns. The second c 1 ass of fu nc-

tions Katz termed cultural /1 earned functions. This cl ass included the 

activities of bathing, dressing, and toileting. In·contrast to vegeta-

tive functions, these items are the most complex AOL functions, are 

acquired last in human growth and development and are the first func-

tions to result in self-care dependency. 

The Guttman scaling procedure for the full sample reflected a 

pattern of AOL in which feeding and continence were reversed in order of 

dependency from the original Index of AOL. It was noteworthy, however, 

that the AOL mismatch appeared to be confined to the same class of 

(basic) vegetative functions. This implied that there was merit to the 

theory of biological organization of AOL for class distinctions of 

dependency, but questionable value for retention of a rigid hierarchy of 

AOL. 
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Practical applications. Current screening procedures, by design, 

have not made explicit interpretations of an individual's self-care 

needs other than in terms of number of AOL dependencies for care setting 

pl~cement. Recently, however, the Joint Subcommittee Monitoring Long-

Term Care for the Virginia General Assembly {1985) has been questioning 

the rationale for retaining separate skilled and intermediate facility 

certification under a new reimbursement plan based on patient need. All 

facilities would be certified under some new designation such as "com-

prehensive care" which is the designation used in the State of Maryland. 

With this growing emphasis on care requirements and not necessarily on 

care setting, screening, pl a cement, and reimbursement procedures wi 11 

probably be modified in the near future to be more explicit in terms of 

expected care requirements. 

The reimbursement plan under consideration in Virginia has been 

based, in large part, on number of AOL dependencies to designate indi-

viduals in one of three categories: light care, moderate care, and heavy 

care. In view of the high proportion of AOL divergent cases in the 

sample, counts of AOL dependencies may not be accurate reflections of 

level of care for many of those screened for long-term care. 

Following approval by the Virginia Department of Health, a pratical 

and timely application of the study findings would be the dissemination 

of the results of this project to Delegate Mary Marshall, Chairperson of 

the Joint Subcommittee Monitoring Long-Term Care. In consort with time 

and motion studies (to determine type, frequency, and time requirements 

for care) already proposed by the subcommittee, a new system for screen-

ing, placement, and reimbursement could be forthcoming. This system 
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could easily move long-term care out of the mind set that self-care 

needs are a simple translation of number of AOL dependencies. In the 

final analysis, if this study of self-care dependency has achieved only 

one practical outcome, it has been to place doubt.in the minds of 

pol icy-makers, researchers, and practitioners regarding the value of 

relying exclusively on AOL counts to reflect an individual's self-care 

dependency. 

Although AOL divergence did not fare very well in explaining the 

two recommended care setting variables, there were some useful findings 

regarding the other new variable, rehabilitative trajectory. Prior 

research has frequently demonstrated that Medicaid coverage is limited 

or nonexistent for services needed by the impaired elderly in the commu-

nity. Conversely, nursing home coverage has been extensive and available 

to individuals who would not qualify for Medicaid coverage outside of 

the institution (Liu & Mossey, 1980). The overwhelming emphasis in 

community care has been on maintenance activities to sustain elders in 

the community for as long as possible. The philosophy of long-term 

care has promoted a uni-directional path beginning with some specified 

level of need and expecting increases in need until death. There has 

been very little attention to a concept such as rehabilitative trajec-

tory. The entry into the Medicaid long-term care system, by virtue of 

the eligibility requirements, has had virtually no exit except death. 

If new reimbursement systems for long-term care are to be based on 

need for care, there should also be some measure of the direction of the 

care (improving, static, or declining) that could potentially be derived 

from a more refined and improved measure of rehabilitative trajectory 
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than was used in this study. In addition, there should be efforts to 

develop provisions for rehabilitative care and services outside of 

institutional settings. How would an elder benefit from a care-intensive 

program of rehabilitation in an institutional setting if there were 

inadequate follow-up services in the community? 

Adult day care is one type of service that could provide a source 

of post-institutional recuperation and resocialization while promoting 

independence and self-esteem for the individual. Although this type of 

program has proven to be marginally effective in reducing the number of 

days spent in a nursing home and, at best, has prolonged life for a few 

individuals (Skellie~ Mobley, & Coan, 1982; Weissert, Wan, Livieratos, & 
Katz, 1980), adult day care has not been fully explored as an aggressive 

adjunct to institutional rehabilitative care. 

Limitations of the Study 

There were several major limitations of this study. The first and 

most critical limitation was the high levels of AOL dependency repre-

sented by both AOL patterned and AOL divergent individuals. As both 

groups approached total dependency, the a~ility to identify factors 

associated with divergence was diminished. AOL divergence might have 

been a more useful explanatory variable in long-term care populations 

that did not include such highly dependent individuals. The narrow 

range of high AOL dependency in this study severely limited the opera-

tionalization of AOL divergence. 

Second, the use of a secondary data set provided data that were not 

always in the form that best suited the research project. Certain 

portions of the data were abundantly detailed while other portions were 
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not. Data transformation procedures had to be considered in view of the 

existing data and not solely from a theoretical perspective. Also, it 

was not possible to be sure of the absolute accuracy of the assessment 

data, although each screener has been required to complete a training 

program. The converse of these limitations was, of course, the benefit 

of accessing a large statewide sample. A data set of the magnitude of 

the one used in this study would have been difficult if not impossible 

to obtain in a reasonable time frame and cost efficient manner. 

The third limitation was the rehabilitative trajectory variable. 

This variable remained an indirect measure of rehabilitation. Although 

it was significant in most of the multivariate analyses, there was still 

a subjective nature to the data used in the operationalization of reha-

bilitative trajectory. It was clear that availability of rehabilitative 

services might have influenced an individual's categorization in reha-

bilitative or nonrehabilitative tracks. The better method of determining 

the rehabilitative trajectory of an individual would have been a longi-

tudinal design with more data on progression and regression of physical 

disabilities and dependency in activities of daily living derived from 

actual plans of care and ongoing status evaluations. 

Finally, generalization of the results to oth~r long-term care 

elders was limited. The individuals in this study, by virtue of the 

Medicaid-eligibility criteria, were less financially advantaged than the 

general older adult population in the state. Similarly, it was not 

possible to generalize to populations of elders in other states due to 

the state to state variability in long-term care eligibility and types 

of services provided. 
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Conclusions 

The results of this study demonstrated that a large proportion of 

those screened did not match the original Index of AOL. Therefore, the 

justification for counting AOL dependencies, based on an underlying 

hierarchy of AOL, was not upheld. 

The long-term care system from which the study sample was drawn 

appeared to be a system of care that was responsive to high AOL depen-

dent individuals. The concept of AOL divergence was not as useful in 

explaining care setting recommendations as it might have been in a 

system that did not consider such high dependency cases. Classes of 

dependency in conjunction with levels of care for each class appeared to 

potentially be a more useful theoretical concept for this long-term care 

system than AOL pattern, AOL divergence, or AOL count. 

The policy trends in long-term care have been moving toward sim-

plistic, streamlined administrative methods for categorizing care, for-

mulating reimbursement schedules, and determining resource allocations. 

This study suggested that the needs of long-term care elders were 

probably not amenable to simplistic categories of care requirements. It 

appeared that a more detailed rather than a more simplistic method for 

determining self-care needs may be necessary in order to differentiate 

among individuals whose needs could erroneously appear to be similar, 

when only the number of AOL dependencies is considered. Further re-

search was indicated for improving eligibility and placement criteria 

that would reflect a fluid rather than a static system of long-term 

care. For example, rehabilitative trajectory, although an extremely 
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crude and rudimentary measurement in this study, could serve as indi-

cation of projected changes in assistance for self-care. 

Recommendations 

Based on the results of this study, further research is indicated 

to provide information about the care requirements of the large propor-

tion of highly dependent, AOL divergent individuals in the study popula-

tion. In addition, further inquiry was indicated for rehabilitative 

trajectory as a means of projecting increasing, static, or decreasing 

self-care needs. 

Since counts of AOL dependencies were shown to be inadequate indi-

cators of self-care needs for AOL divergent ind1viduals, more informa-

tion is needed regarding specific care requirements for each AOL item. 

In this way, a system of weights could be applied to each care activity, 

to ta 1 ed for each AOL item, and summed across a 11 AOL dependencies to 

reflect total AOL care requirements. 

Information regarding care activities for each AOL item should 

include three categories of care (physical care, psycho-social care, and 

nursing intervention.) First, the actual 'hands on care' in the physical 

care category would include frequency, type, and length of time for a 

specific care activity. For example, feeding dependency usually requires 

intervention three times a day. The objective measurements of this care 

activity would include preparation and feeding of the individual and 

cleanup and removal of the dietary material. Psycho-social care requires 

attention to the human components of each AOL item. Continuing with the 

example of feeding dependency, measurements may include the provision of 
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a social climate and social contact while being fed. A measure of the 

individual's degree of satisfaction and level of comfort at the comple-

tion of the activity would also be appropriate. 

Finally, care activities for each AOL item should include a cate-

gory of nursing intervention. Each AOL dependency requires more than 

simply doing something to or for an individual. For example the basic 

AOL of feeding requires professional nursing assessments regarding ade-

quate nutritional intake, hydration, and elimination. 

A weighting scheme for care requirements resulting from AOL depend-

ency would resolve the dilemma of the interpretation of AOL counts for 

AOL divergent individuals. It would also be more descriptive of care 

requirements than a simple dichotomous classification of "dependent" or 

"independent" for each AOL item for all individuals in need of AOL 

assistance. 

Inquiry regarding the concept of rehabilitative trajectory would 

necessitate a longitudinal study design of at least a three-year dura-

tion. A stratified sample of individuals with medical conditions (hip 

fracture, stroke, and so forth) and times of onset that were appropriate 

for rehabilitative strategies would be required. These individuals 

could be studied during the rehabilitative period (not to exceed one 

year of rehabilitative care and services) and two years post-rehabilita-

tion. This time period should reflect increasing, static, or decreasing 

care needs relative to rehabilitative trajectory. The study would be 

extremely complex and require numerous controls for variables identified 

in this research project such as cumulative seriousness of illness, and 

age. 
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In conclusion, these recommendations for future research were in-

tended to emphasize that simple counts of ADL dependencies are the 

"horse and buggy" measurements of self-care dependency in long-term 

care. While AOL divergence did not perform wel 1 as a criterion or an 

explanatory variable, it did, in the process of the study, move the 

entire hierarchical model of long-term care toward additional avenues of 

inquiry more appropriate for a highly AOL dependent long-term care 

population. Additional _research could ultimately provide the basis for 

a patient classsification scheme based on Care Related Groups (C.R.G.s) 

similar to the Diagnostic Related Groups (O.R.G.s) currently utilized 

for Medicare reimbursement. 
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APPENDIX A 

ORIGINAL KATZ HIERARCHY OF ACTIVITIES OF DAILY LIVING 

IMPROVEMENT/INDEPENDENCE 

Functional Level 
(0) 

Functional Level 
(1) 

Functional Level 
(2) 

Functional Level 
(3) 

Functional Level 
(4) 

Functional Level 
(5) 

Functiona.l Level 
(6) 

DETERIORATION/DEPENDENCE 

--Independent 

--Dependent bathing 

--Dependent bathing and dressing 

--Dependent bathing, dressing, 
and toileting 

--Dependent bathing, dressing 
toileting, and transferring 

--Dependent bathing, dressing, 
toileting, transferring, and 
continence 

--Dependent bathing, dressing 
toileting, transferring, 
continence, and feeding 

Katz , S . , F o rd , A. B . , M o s k ow it z , R. W . , J a c k s o n , B. A . & J a ff e , M . W . 
(1963). Studies of illness in the aged: The index of AOL. 
Journal of the American Medical Association, 183 (12), 914-919. 
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APPENDIX B 

MODIFIED KATZ HIERARCHY OF ACTIVITIES OF DAILY LIVING 

IMPROVEMENT/INDEPENDENCE 

Functional Level 
(O) 

Functional Level 
(1) 

Functional Level 
(2) 

Funct iona 1 Leve 1 
(3) 

Functional Level 
(4) 

Functional Level 
(5) 

Functional Level 
(6) 

DETERIORATION/DEPENDENCE 

--Independent feeding, continence, 
transferring, going to toilet, 
dressing and bathing 

--Dependent in one function 

--Dependent bathing and one other 
function 

--Dependent bathing, dressing, 
and one other function 

--Dependent bathing, dressing, 
toileting, and one other function 

--Dependent bathing, dressing 
toileting, transferring, and 
one other function 

--Dependent bathing, dressing, 
toileting, trnasferring, 
continence, and feeding 

Katz, S. & Akpom, A. (1976b). A measure of primary sociobiological 
functions. International Journal of Health Services, ..§_, 493-508. 
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APPENDIX C 

THE LONG-TERM CARE INFORMATION SYSTEM ASSESSMENT PROCESS 

The Long-Term Care Information System (LTCIS) assessment process 

was developed in 1979 at Cornell University through a grant from the 

Kellogg Foundation in response to the need for appropriate placement of 

long-term care applicants. In addition, the process was seen as a 

communication link among programs and agencies concerned with long-term 

-care (Fa 1 cone, 1981; 1984). 

The initial assessment information was first defined and tested for 

reliability, reproducibility, and feasibility for long-term care by four 

research groups supported by a research grant from the Department of 

Health, Education, and Welfare (Densen & Jones, 1976; Jones, 1974). The 

four groups, 1 oca ted at Case-Wes tern Reserve University, Harvard 

University, Johns Hopkins University, and Syracuse University Research 

Corporation, utilized field tests for feasibility of collecting 

assessment data in different types of service programs, using both 

medical records and interviews with staff and patients as sources of 

information. Tests for reliability compared results of classification 

of identical patient information by classifiers with varying types of 

professional training, and in different geographic locations (Densen & 

Jones, 1976; Jones, 1974). Densen and his colleagues (1976) reported 

agreement ratios in the range of .95 or better for sociodemographic 

items, .64 to .98 for functional-status items, and .80 to 1.0 for 

impairment items. The agreement ratio for visitors and other social 

contacts was .52 to .86. A test of predictive validity was applied by 

using survival rates for patients according to their status at the time 
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of initial assessment for age, AOL status, number of medically defined 

conditions, and the presence of a diagnosis of cancer. These four 

variables contributed to the overall prediction of mortality in the 

anticipated direction. 

The resulting Patient Classification for Long-Term Care included 

information on sociodemographic status, medical status, functioning 

status, and current services received at the time of the assessment. 

With minor additions, the core of the assessment information for the 

LTCIS remains in the original Patient Classification format. All of the 

information is defined in objective terms so that different assessors 

record the assessment data using the same standard terminology (Falcone, 

1981; 1984). Falcone carried out tests of reproducibility comparing 

independent recordings for eleven individuals assessed at the time of 

r~ferral for LTC from three acute care hospitals. She found high levels 

of agreement between two raters, generally of .9 or better (Falcone, 

1979). 

Although the VMAP has had a state-wide Nursing Home Pre-Admission 

Screening Program for persons in the community since May 15, 1977, the 

LTCIS assessment process has been used statewide since May 1, 1983. 

Assessment data are currently gathered for community residing nursing 

home applicants by a social worker from the local department of social 

services and a registered nurse from the local health department. This 

assessment is conducted in the applicant's place of residence. The 

application is then reviewed by a local screening committee composed of 

at least a physician, a registered nurse, and an adult services social 

worker. Acute care facilities are eligible for the delegated 
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responsibility of preadmission screening, providing they have a depart-

ment with a medical social worker with a master's degree or who is 

supervised by a master's degree social worker or have a contract with a 

medical social worker consultant. The hospital medical social worker is 

generally the principal member of a coordinated discharge planning team 

for nursing home applicants. Assessment data from acute care facilities 

emphasize interviews with the patient, the nursing and medical staff, 

and significant others if available. Home visits are rarely a component 

of the information gathering procedures in acute care facilities. 

Time required for completion of the assessment process is not 

specified and does vary according to the source of the screening (local 

health department or acute care facility), the screener, the condition 

of the applicant, and the availability of information. The process may, 

for example, include extensive medical status data in the acute care 

setting whereas this information would not be readily available in the 

community setting. 

The second part of the assessment process, Translation to Service 

Needs, uses the initial assessment data of 20 items of information to 

project whether any of the following services are needed: audiology, 

dental service, emotional and social assessment or treatment, house-

keeping, meal preparation, noninstitutional living space, nursing, 

opthalmology/optometry service, physical therapy, shopping, and speech 

therapy (Falcone, 1979; 1981). 

Data from the initial phase of the assessment process are transfer-

red to code sheets (Appendix D) by staff at the Virginia Department of 
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Health and entered in a computerized file system for the VMAP which 

oversees the Medicaid program in Virginia. The VMAP utilizes the data 

from the LTCIS to establish eligibility for Medicaid payment for either 

institutional or nonirlstitutional long-term care. Both the functional 

capacity and nursing needs of the individual are considered in deter-

mining eligibility for nursing home placement. Four separate eligibility 

categories are currently used as follows. 

1. rated dependent in two to four of the Activities of Daily 
Living, and also rated semi-dependent or dependent in Behavior 
Pattern and Orientation, and semi-dependent in Medication 
Administration. 

2. rated dependent in two to four of the Activities of Daily 
Living, and also rated semi-dependent or dependent in Behavior 
Pattern and Orientation, and semi-dependent in Joint Motion. 

3. rated dependent in five to seven of the Activities of Dai 1 y 
Living, and also rated dependent in Mobility. 

4. rated semi-dependent in two to seven of the Activities of 
Daily Living, and also rated dependent in Mobility and 
Behavior Pattern and Orientation, and has a medical condition 
requiring treatment or observation by a nurse. 

Even when the eligibility criteria are met, placement in a non-

institutional setting is preferred over nursing home placement under 

current VMAP goals for alternatives to institutionalization. The 

eligibility criteria are recognized as guidelines and professional 

judgement continues to be a major component of the decision-making 

process to assure appropriateness of care setting. 

In June, 1982, the VMAP obtained a waiver of Medicaid eligibility 

from the Health Care Financing Administration (HCFA) to offer personal 

care as a means of diverting certain members of the long-term care 

population from nursing home admissions. These supportive services are 
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offered when there are no other formal or informal resources available 

to provide the personal care functions. An individual can receive this 

service only if he or she meets the admission criteria for intermediate 

or skilled care in a nursing home. 
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APPENDIX E 

DIAGNOSES AND WEIGHTS FOR SERIOUSNESS OF ILLNESS INDEX 

* original weight 
** translated weight 
+ negotiated weight 

Diagnosis 

* Vincent's Angina 

** Skin lesions 

* Constipation 

* Boils 

* Heartburn 

* Abscessed Tooth 

** Diseases of teeth/gums 

* Diarrhea 

* Carbuncle 

** Finger/toe abcess 

** Benign neoplasm 

** Benign lipoma 

** Hemangioma 

+ Cellulitis/abcess 

+ Food poisoning 

* Menopause 

* Dizziness 

* Bed sores 

Rank 

049 ** 

085 * 

081 * 

096 ** 

098 * 

108 * 

108 * 

118 * 

122 * 

122 * 

124 ** 

124 * 

124 * 

124 + 

134 * 

140 * 

149 ** 

153 ** 

Diagnosis 

Endometriosis 

Infection of middle ear 

Psoriasis 

Keloid/Keratosis 

No menstrual period 

Hemorrhoids 

Hay fever 

Low blood pressure · 

Eczema 

Drug allergy 

Erythema 

Bronchitis 

Hyperventilation 

Leptosporisis 

Shingles 

Infected eye 

Corneal ulcer 

Shoulder sprains 

Rank 

163 

164 

174 

174 

175 

177 

185 

189 

204 

206 

206 

210 

211 

211 

212 

220 

220 

222 

* Increased menstrual flow 154 ** Strep/Scarlet Fever 230 

* Fainting 155 ** Lumbago 231 

* Painful menstruation 163 ** Benign mammary dysplasia 234 





Diagnosis 

* Collapsed lung 

** Lung involvement 

* Epilepsy 

* Chest pain 

** Pericarditis 

Rank 

536 

536 

582 

609 

609 

** Mitral valve disorder 609 

* Nervous breakdown 610 

* Diabetes 621 

+ Lupus erythematosis 628 

* Blood clot in vessel 631 

** Peripheral vase. disease 631 

124 

Diagnosis Rank 

* Parkinson's disease 734 

+ Nonpsychotic organic brain 
damage 734 

* Blindness 737 

** Cataract 737 

* Mental retardation 745 

+ Coagulation defects 749 

* Blood clot in the lung 753 

* Manic depressive psych. 766 

** Affective psychosis 766 

* Stroke 774 

** Occlusion of cerebral 
** Trans. cerebral ischemia 635 Arteries 774 

* Hardening of the arteries 635 ** Drug psychoses 776 

776 ** Ill-defined cerebral 
vascular disease 635 

** Injury carotid artery 635 

** Senility w/o psychosis 635 

* Emphysema 

* Tuberculosis 

* Alcohol ism 

+ Amputation 

* Drug addiction 

* Coma 

636 

645 

688 

688 

722 

725 

** Nonorganic psychoses 

** Personality disorders 776 

** Alzheimers disease 776 

* Schizophrenia -
I * 
** 

Muscular dystrophy 

Polio 

776 

785 

785 

+ Other paralytic syndromes 794 

* Cerebral palsy 

* Heart failure 

** Complications of heart 

805 

824 

** Coma and stupor 725 disease 824 

824 * Cirrhosis of the liver 733 Aortic aneurysm 
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Diagnosis Rank Diagnosis Rank 

* Heart attack 855 * Cancer 1020 

* Brain infection 872 ** Mouth neoplasm 1020 

* Multiple sclerosis 875 ** Intestine neoplasm 1020 

+ Quadriplegia 885 ** Breast neoplasm 1020 

* Bleeding in brain 913 ** Testis neoplasm 1020 

** Subdura 1 hemorrhage 913 ** Nervous system neoplasm 1020 

* Uremia 963 * Leukemia 1080 

** Rena 1 fa i1 ure 963 
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APPENDIX F 
Project Proposal to the Virginia Dept. of Health 

VIRGINIA POLYTECHNIC INSTITUTE AND STA TE UNIVERSITY 

CENTER FOR GERO!l:TOLO<.;Y OFFICE OF THE DIRECTOR o"O.l• %1·"M" 
!I< IX.Al.LACE HALL 

Ms. Ann Cook, Director 
Medical Social Services 
Virginia Department of Health 
Madison Building - 8th Floor 
Richmond, VA 23219 

Dear Ann: 

October 5, 1984 

B/.,fksh1'rg. Virgi11i" 24061 

I am writing to request that data from the Long Term Care Information System 
be made available to one of my Ph.D. candidates for her dissertation research. 
Ms. Shirley Travis would like to have a portion of the data to carry out a 
study that focuses on patterns of AOL impairment among persons screened by 
the PAS program. Attached is a brief description, written by Shirley, of 
the proposed project. 

I am sure that the Medicaid program receives many requests for the data and 
that, because of this, there may be restrictions on access. But I do hope 
you will give serious consideration tb Shirley's proposal. 

I have known Shirley since I came to Blacksburg. She is currently working 
for me as a graduate assistant. I can personally vouch for her professional 
integrity and her capacity as a researcher. I also want to assure you that 
I will carefully supervise Shirley in all aspects of her research. 

Shirley is willing to come to Richmond to discuss the project with you and 
your staff. I will phone you in the near future to see if we can set up an 
appointment at a time that will be convenient with you. 

In the meantime, ff you have any questions or concerns, please do not hesi-
tate to contact me or Shirley. 

eaw 

Enclosure 

cc: Charlotte Carnes 

Sincerely, 

William J. McAuley, Ph.D. 
Director 
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FUNCTIONAL IMPAIR..fENTS AMONG ELDERLY IN 

LONG-TERM CARE SETTINGS 

There i• a growing body of· literature in recent years which has 

attempted to identify elderly at risk of institutionalization. Thia 

literature has enabled gerontologists to draw the conclusion that physical 

impairment in the absence of a social support system ia predictive of 

institutionalization. In part because of this conclusion but also because 

of rising costs of institutional care and the intrinsic desire for non-

institutional living by the impaired elderly, there has been a trend toward 

community-based long-term care services in the United States. 

Long-term care of the elderly is moat often conceptualized as an array 

of services that address the health, social, and personal care needs of 

individuals who have a reduced capacity for self care. These services may 

be continuous or intermittent, but a feature of the services ia that they 

will be delivered for the long-term to individual• who have a demonstrated 

need. Thia need ia usually determined by some measure of functional status 

which includes activities of daily living (ADL) as a major determinant of 

service needs. 

Long-term care services, with the inclusion of the newer community-

baaed care, range from complez skilled nursing care in an institutional 

setting to care that informal support systems (friends and family) could 

provide if such individuals were available. One of the striking features of 

the long-term care literature is, however, that differential levels.of 

functional impairment (for esample, mildly impaired to severely impaired) 

are found in all care settings. In other words, while we know that 

diminished functional capacity places an individual at risk, we have a 

system of long-term care that includes the early admission to nursing care 



facilities for some individuals while supporting other individuals in the 

community who represent the severely impaired elderly. 

The apparent variability in functional capacity among recipients of 

long-term care services makes long range planning for resource allocation 

and identification of target populations extremely difficult. Bouse Joint 

Resolution 162 passed by the Virginia General Assembly in 1980 began to 

address this need to identify the types of functional impairment and 

subsequent needs of Virginia's elderly recipients of community-based care. 

The concern over the role of functional capacity in determining level of 

care and care setting has escalated in direct proportion to the rising cost 

of community-based services. Thia issue has become more important since the 

advent of personal care options for Medicaid eligible elderly applying to 

nursing homes through the Virginia Medical Assistance Program. 

A search of the literature for a rational and theoretical basis for 

interpreting functional impairment revealed that a pattern of functional 

impairment does, in fact, exist in a large number of individuals. This 

pattern, described by Katz and his associates, follows an identifiable 

course of regression and recovery which parallels human development in 

childhood. This parallel has given rise to the theory that biological 

organization of neurological and locomoter responses produces a pattern of 

decline and recovery of ADL in chronically ill and elderly individuals (see 

Appendix I). When deviation from this pattern does occur, it usually occurs 

in recovery and not in decline. 

General acceptance of a pattern of impairment has led to use of an 

additive method of determining ADL impairment and need for care. That is, 

number of ADL deficits is counted without considering the specific types of 

ADL problems a person may have. This traditional method of determining ADL 

impairment of an individual is convenient, and it is practical to the extent 
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that individuals fit the underlying pattern of impairment presented in 

Appendix I. However, prior research has failed to carefully examine the 

nature or extent of deviance from this generally accepted pattern of 

functional impairment. One of the outcomes of this project will be to 

determine whether an additive measure of impairment for an individual does 

reflect a hierarchy of impairment. And, for those individuals who deviate 

from the pattern, the project will examine factors that may explain the 

deviance. 

Using data from the Virginia Pre-Admission Screening Program, the 

project is designed to answer the following three questions. First, what 

percent of the cases fit the pattern within each care setting? Second, 

within each care setting, what is the distribution of levels of impairment 

for cases that fit the pattern and for deviant cases? Third, what factors· 

predict deviance from the pattern of impairment across care settings? 

The first phase of the analysis will identify a category and level of 

functional impairment for each individual which reflects either a recovering 

or a debilitating course. The data from the pre-screening process is 

sufficiently detailed to enable categorizing individuals into either a 

rehabilitating or a non-rehabilitating/maintenance category of care. The 

separation by categories for individuals applying to nursing homes is 

necessary to determine which direction on the functional scale the client is 

expected to follow. In other words, clients who are rehabilitating would be 

expected to have reached their highest level of functional dependence and to 

require gradually decreasing levels of care. On the other hand, clients who 

are receiving non-rehabilitative or maintenance care would be expected to 

require the same or increasing levels of care across time. Data analysis 

will then proceed to identify the percent of the patterned cases within each 
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care setting by category (rehabilitating/non-rehabilitating) and current 

level of functional impairment. 

It is expected that both categories and several levels of functional 

impairment will be represented in each care setting. As stated earlier, a 

mixture of levels of impairment is known to exist across care settings. 

However, it is also expected that the majority of the moat severely impaired 

clients will be found in care settings which can provide the most intensive 

service packages. Likewise, those individuals with the least amount of 

functional impairment are expected to be placed in community-based care 

settings. 

Phaae two of thia project will examine the deviant cases that do not 

fit the pattern of functional impairment. The analysis will explore the 

factors that potentially explain the deviation from the expected patterns of 

functional impairment acroas care settings. Among the variables to be 

considered are age, aex, type of illneaa, 1eriousne11 of illnesa, 

rehabilitative versua non-rehabilitative course, mental status, and informal 

support available. The laat two variable•, mental atatus and informal 

support, reflect the assumption that biological determinants of functioning 

are not free from the influence of aocial, cultural, and psychological 

factors. 

We believe that the propoaed atudy and ita findings may be of interest 

to the Virginia Department of Health for a number of reasons. First of all, 

the Pre-Admiaaion Screening Program bases a portion of its eligibility 

criteria for intermediate care on number of ADL impairments. An in-depth 

analysis of how ADL impairments are patterned and distributed across various 

placement categoriea may provide insights that would lead to improvements in 

screener training and in eligibility criteria. 
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Secondly, a number of states are considering the development of new 

categories of care within the traditional long-term care settings (ICF 1 s, 

SCF 1 s). As these are developed, ADL impairment will probably play a major 

role in determining how patients are placed in these new categories. Since 

this study will examine patterns of ADL in each placement category, the 

Health Department staff may find the results helpful in deciding whether/how 

new categories of care might be implemented. 

Thirdly, the study will examine individuals who are on rehabilitating 

courses versus those on non-rehabilitating courses. In any care setting, 

patients who are rehabilitating are likely to differ from those who are not 

in terms of patterns and levels of impairment, amount and types of care 

needed, and likelihood of experiencing changes in level of care. As 

Medicaid programs seek new ways to ensure cost-effective health care, one 

approach may be to categorize patients into rehabilitative versus non-

rehabilitative tracks. The results of this study may serve as an indication 

of the feasibility and impact of such an approach. 

The project would use a random sample of cases drawn from the 

population of elderly Medicaid eligible applicants to nursing homes in 

Virginia since July 1, 1983. The sample would include 1200 cases from each 

of the six authorization categories: Intermediate Care, Skilled Care, 

Personal Care Option, Home Health, Personal Care and Home Health, and Other 

or none of the above. When fewer than 1200 cases currently exist in a 

category, the total number within the category will be used. The sample 

would insure representation of applicants screened by committees in local 

health departments and acute care facilities as well as all authorization 

decisions. The sample size would be large enough to accurately describe 

cases of expected and deviant patterns of impairment across all placement 

settings. 



The principal investigator, Shirley S. Travis is a doctoral candidate 

at Virginia Polytechnic Institute and State University. Ms. Travis will 

assure th~ Virginia Department of Health of absolute confidentiality of 

client information. The identifying information (names, social security 

numbers, etc.) of the clients is not needed or requested for the project. 

Therefore, this information should be removed prior to release of the data. 

Upon completion of the analysis and no later than July 31, 1985 the 

principal investigator will provide a copy of the written summary to the 

Virginia Department of Health. At this time, return of the data set or 

disposal of the data in accordance with the stipulations of access by the 

Health Department will be completed. Resumes of the principal investigator 

and her Graduate Committee Chairman, Dr. William J. McAuley, are attached. 
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APPENDIX G A LAND-<.iRANT UNJVERSJTI 

Corres_p_pndence With Or. Sidney_Katz · 
VIRGINIA POLYTECHNIC INSTITUTE AND STA TE UNIVERSITY 

CENTER FOR GERONTOLO<.:Y OFFICE OF THE DIRECTOR •'0\1 961·"M' 
!I' WALLACE HALL 

October 31, 1984 

Dr. Sidney Katz, M.D. 
Long Term Care Gerontology Center 
University of Rhode Island 
Kingston, RI 02881 

Dear Dr. Katz: 

I am a doctoral candidate in Gerontology at Virginia Polytechnic Institute 
and State University. I am cul'Tently in the proposal stage of my dissertation 
process. I am writing to you because your research has been a major influence 
in my selection of my research problem and subs.equent proposal activity. 

The enclosed material "Functional Impairments Among Elderly in Long-Term Care 
Settings" is the proposal I recently submited to the Virginia Department of 
Health in order to obtain access to their large state-wide data set. On Mon-
day, October 29, 1984 I received preliminary approval to access that data base. 
My next step is. of course, to submit my dissertation prospectus to my advisory 
committee. However, I felt an overwhelming desire to have some feedback from 
the authority on the subject. I can imagine that you must be extremely busy 
but I would gratefully appreciate any co11D11ents or suggestions you might offer. 

I believe that I have read everything that you have published since 1963. The 
references attached to the proposal are representative and not exhaustive of 
your publication credits. I am wondering, however, if you have presented any 
papers on the subject of the Index of ADL which were not published. 

During the past year I have served as the.student representative to the Public 
Policy C0111111ittee of the Gerontological Society of America. I will be in San 
Antonio for the annual meeting in November. Dr. Jim McAuley, Director of the 
Center for Gerontology at Virginia Tech (and also my c0111111ittee chairman) and 
I will be presenting a poster session "Long-Term Care Patients in Acute Care 
Facilities: Determining Discharge Arrangements" on Saturday. I am delighted 
to see that you are also a participant on Monday in the symposium dealing with 
your concept of active life expectancy. I will be at your symposium and look 
forward to the opportunity to meet you. 

Sincerely, 

Shirley s. Travis 
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APPENDIX H 
A LAND-C;RAJl.:T l"!'il\"ERSln' 

Let~er of Agreement to Virginia Dept. of Health 
VIRGINIA POLYTECHNIC INSTITUTE AND ST A TE UNIVERSITY 

CENTER FOR l•ERO!l:TOLOGY OFFICE OF THE DIRECTOR ,;o;, %1-"M" 
~I' llC' ALLACE HALL 

Ms. Ann Cook, Director 
Medical Social Services 
Virginia Department of Health 
Madison Building - 8th Floor 
Richmond, VA 23219 

Dear Ann: 

December 21, 1984 

I understand that we have received approval for use of selected data from 
the VMAP Long Term Care Infonnation System. Both Shirley Travis and I 
are most appreciative of the opportunity to use the information. 

I also understand that our use of the data is based upon the followinq 
conditions: 

1. Ownership of the data set remains with VMAP. We will offer to return 
the data tape when the analysis is completed {no later than July 31, 
1985). 

2. The data set is not to be used for any purpose other than the analysis 
described in the letter and proposal dated October 5, 1984 {copy 
attached) without prior permission from VMAP. · 

3. Access to the data set will be limited to Shirley Travis and myself. 

4. Vr1AP will be given credit for their part in making the data available 
in any and all oral and written presentations that result from the study. 

You have my assurance that we will abide by these conditions and. that 
Shirley and I are both corrmitted to serving VMAP through this project. 

Thank you again for your help and support. 

eaw 

Enclosure 

cc: Charlotte Carnes 

Sincerely, 

William J. McAuley, Ph.D. 
Di rector 
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APPENDIX I 

CERTIFICATIO!'l OF EXEHPTIO!'l OF PROJECTS 
INVOLVING HUMAN SUBJECTS 

Principal Investigator(s) __ ....;.SH•l•R•L~E_Y~S•.'-""T~R~AV~I-S.._~-----------------------------------~ 
Departz:ient(s) FAMILY AND CHILD DEVELOPMDT COLLEGE OF HUMAN RESOURCES 

Project Ti t1 e "SELF-CARE DEPENDENCY AMONG ELDERS IN LO:'IG- TERM CARE SETTI:iGS" 
Source of Support: Departmental Research~ Sponsored Research __ Proposal No. 
1. The criteria for "exemption" from review by the IRB for a project involving the · · ' uf 

human subjects and with no risk to the subject is listed below. Please in1tiai ::.d 
applicable conditions and provide the substantiating statement of protocol. 

0 a. The research will be conducted in established or commonly established educational 
settings, involving nor::ial education practices. For example: 

0 c. 

u d. 

a) Research on regular and special education instructional strategies; 
b) Research on effectiveness of instructional techniques, curricula or classroom 

management techniques. 
The research involves use of education tests ( 0 cognitive, 0 diai;nostic, 
CJ aptitude, CJ achievement), and the subject cannot be identified directly or 
through identifiers with the information. 
The research involves survey or interview procedures, in which: 

CJ a) Subjects cannot be identified directly or through identifiers with the 
information; 

0 b) Subject's responses, if known, will not place the subject at risk of cri~inal 

0 c) 

0 d) 

The 
Dal 
Doi 

Del 

or civil liability or be damaging to the subject's financial standing or 
employability; 
The research does not deal with sensitive aspects of subject• s oi.'TI beha\'io:-
(illegal conduct, drui use, sexual behavior or alcohol use); 
The research involves survey or interview procedures with elected or appointed 
public officials, or candidates for public office. 

research involves the observation of public behavior, in which: 
The subjects cannot be identified directly or through identifiers: 
The observations recorded about an individual could not put the subject at 
risk of criminal or civil liability or be damaging to the subject's fi.,~r.cial 
standing or employability; 
The research does not deal with sensitive aspects of the subject's beha\'ior 
(ille1al conduct, drug use, sexual behavior or use of alcohol). 

rn ~~ The research involves collection or study of existing data, documents. re:..tJ::' ·,. 
pathological specimens or diagnostic specimens, or which: 

0 a) The sources are publicly available; or 
).,°' ~ b) The information is recorded such that the subject cannot be identif.l .,: .. r.,.::1~· 

or indirectly through identifiers.Two data sets supplied by the Virginia Health 
Dept. are merged by Social Security Numbers which will not be used in the analysis z. I further certify that the project will not ?e changed to increase the risk or ex:eed the 

exempt condition(s) without filin11 an additional certification or applic;ition r._.r ··-.orova 
by the Human Subjects Review Board. 

Note: If children are in any way at risk while this project is underway, the chainnan c: the 
IRB should be notified immediately in order to take corrective action. 

Signature: Principal lnv,stigatcr(s) Date Si2nature; Principal lnvesti~3torts) ::>ate 
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APPENDIX J 

Results of Tabular Analyses of Study 

Crfterion Variables By the Explanatory 

Variables 

The results of the tabular analyses of the four study criterion 

variables (rehabilitative trajectory, divergence, institutional versus 

community care, and ski 11 ed versus intermediate care) are pres·ented in 

this appendix. These analyses are organized by the three groups of 

explanatory variables (background, social environment, and physical 

impairment). 

Background Variables 

Seven background variables were used in the analyses including two 

interaction terms for age and race and two interaction terms for sex and 

marital status. Each variable was crosstabulated with the four criterion 

variables: rehabilitative trajectory, divergence, and recommended care 

setting (institutional versus community care and skilled versus interme-

diate care.) The divergence variable was gvien the table heading 'AOL 

Type' to avoid a confusing repetition of the term in the tables. 

Only resul.ts of Chi-square tests of independence significant at 

.05 level or below indicative of significant group associations are 

discussed. If two variables are associated, knowledge of one is helpful 

in prediciting the value the other one is likely to assume. These 

variable associations can be discussed, therefore, in terms of trends 

represented by the data. 
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As may be seen in Table 19, there was a significant association 

between sex and AOL type. Al;.1ost three-fourths of the males were AOL 

patterned compared to less than 60% of the females. 

Table 20 shows that age of the applicant was related to three of the 

four criterion variables. Older age is in general, associated with a 

higher percentage of nonrehabilitative/maintenance track cases, 

recommendations for institutional care and recommendations for 

intermediate care. 

Table 21 summarizes the results of Chi-square tests for race by 

each criterion variable. Both white and nonwhite individuals had high 

percentages of patterned AOL. However, nonwhite individuals were some-

what more likely to be patterned (67.6%) compared to of the white cases 

{62.8%). White elders were more likely than nonwhite elders to be 

recommended for institutional care; however, the majority of white 

elders who received institutional recommendations were recommended for 

intermediate care, while most nonwhite elders in this subsample received 

skilled care recommendations. 

Four age/race interaction terms were used in the tabular analyses 

summarized in Table 22. Subsequent multivariate analyses made it neces-

sary to reduce these terms to two due to redundency in the regression 

models. When all four groups were used, old-old nonwhite individuals 

were most likely to be on nonrehabilitative/maintenance tracks. The 

greatest association with patterned AOL type was the old-old nonwhite 

group. The old-old white elders were most often recommended for inter-

mediate care, while skilled case was the most likely recommendation for 

the other three age/race groups~ 
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Table 19 

Rehabilitative Trajectorl, AOL T~ee, and 

Recommended Care Setting by Sex 

Sex 

Mal ea Femaleb Chi-square D.F. 
% % 

Rehabilitative Trajectory 

Rehabilitative 42.5 41.4 .370 1 .543 

Nonrehabilitative 57.5 58.6 

ADL Type 

Patterned 71.3 61.5 32.535 1 .000 

Divergent 28.7 38.5 

Recommended Care Setting 

Institutional Care 63.3 60.6 2.331 1 .127 

Community Care 36.7 39.4 

Recommended Care Setting n=714 n=1503 

Skilled Care 47.9 49.5 .497 1 .481 

Intermediate Care 52.1 50.5 

Note. Due to missing data on 4 cases in the total sample,!!= 3607. 

Recommended care setting for skilled and intermediate care represents 

the institutional subsample, !!_=2221. 

an=ll28. bn=2479. 
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Table 20 

Rehabilitative TraJectorl1 AOL TlJ:!e 1 and 

Recommended Care Setting Bl Age 

A e 

59a 60-69b 70-79c 80-89d 90+e Chi-Square O.F. .E. s: s: s: s: s: 
Rehabilitative Trajectory 

Rehabilitative 62.2 45.0 43.3 39.9 36.8 16.635 4 .002 

Nonrehabilitative 37.8 55.0 56.7 60.1 63.2 

AOL Type 

Patterned 56.8 65.0 64.5 64.2 65.9 1.473 4 .831 

·oivergent 43.2 35.1 35.S 35.8 34.1 

Recommended Care Setting 

Institutional Care 51.3 55.1 62.6 63.9 60.4 15.536 4 .004 

Community Care 48.6 44.9 37.4 36.1 39.6 

Reconmended Care Setting .!!,•19 .!!,•316 .!!,•769 .!!,•830 .!!,•287 

Ski 11 ed Care 68.4 57.6 50.1 46.1 43.6 18.672 4 .001 

Intermediate Care 31.6 42.4 49.9 53.9 56.4 

~· Recommended ca re setting for ski 11 ed and intermediate ca re represents the 

institutional subsample • .!!,•2221. 

a.!!.•37. bn•573. c.!!.•1228. d.!!.•1298. en•475. 

!!•3611. 
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Table 21 

Rehabilitative Trajector~, AOL Type, and 

Recommended Care Setting by Race 

Sex 

Whitea Nonwhiteb Chi-square O.F. 
% % 

Rehabilitative Trajectory 

Rehabilitative 42.5 40.3 1.673 1 .196 

Nonrehabilitative 57.5 59.7 

AOL Type 

Patterned 62.8 67.6 8.458 1 .004 

Divergent 37.2 32.4 

Recommended Care Setting 

Institutional Care 63.7 57.8 12.841 1 .000 

Community Care 36.3 42.2 

Recommended Care Setting n=1445 n=776 

Ski 11 ed Care 46.0 54.5 14.561 1 .000 

Intermediate Care 54.0 45.5 

Note. Recommended care setting for skilled and intermediate care 

represents the institutional subsample, n=2221. 

an=2267. bn=1344. 

N=3611. 
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Table 22 

Rehabilitative TraJectorl• AOL Tl!!e• and 

Reconrnended Care Setting Bl Age/Race 

Age/Race 

Old-Olda Y-oung-Oldb Old-Olde young-Q ldd 
Nonwhite Nonwhite White White CM-square D.F. 

s s s s 
Rehabilitative Trajectory 

Rehabilitative 38.0 43.6 41.1 45.6 10.064 3 

Nonrehabflftative 62.0 56.4 58.9 54.4 

AOL Type 

Patterned 69.8 64.4 62.0 64.3 13.654 3 

Divergent 30.2 35.6 38.0 35.7 

Reco11J11ended Care Setting 

Institutional Care 60.4 54.1 64.1 63.0 18.504 3 

C011111Uni ty Care 39.6 45.9 35.9 37.0 

Reconrnended Care Setting .!).•472 .!).•304 .!)_•992 .!).•453 

Skilled Care 51.9 58.6 43.4 51. 7 26.213 3 

Intermediate Care 48.1 41.4 56.6 48.3 

!!£!!. Recommended care setting for skilled and intermediate care represents the 

institutional subsample, .!)_•2221. 

a.!).•782. b.!).•562. c.!).•1548. d.!)_•719. 

N•3611. 

.£ 

.018 

.003 

.ODO 

.000 
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Results of the analyses of the two marital status variables, 

married versus not married and widow~d versus not widowed are presented 

in Tables 23 and 24 respectively. 

Almost 73% of the married cases were AOL patterned compared to 

62.3% of the not married cases. Married e 1 de rs were more often 

recommended for skilled care while not married elders were more often 

recommended for intermedicate care. 

Relatively more not widowed elders were AOL patterned than 

widowed. Similar to the married elders, the not widowed elders were 

more likely to be recommended for skilled care while the widowed elders 

were more likely to be recommended for intermediate.care. 

Four sex/marital status interaction terms were incorporated into a 

tabular analyses which are summarized in Table 25. Subsequent multi-

variate analyses made it necessary to reduce these terms to two due to 

redundency in the regression models. Widowed females generally repre-

sented AOL divergence while married males generally followed the pattern 

of the Index of AOL. In the institutional subsample, widowed males were 

most often recommended for intermediate care compared with married 

females who were most often recommended for skilled care. 

Significant associations for location of patient (community and 

acute care) were found in all four comparisons reported in Table 26. 

Approximately 85% of the community cases were nonrehabilitative compared 

to less than one-half of the acute care cases. Community cases \'1ere 

also more likely than acute care cases to be AOL divergent. Acute care 

cases were most often recommended for institutional care while the 
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Table 23 

Rehabilitative Trajectorx, AOL TXEe, and 

Recommended Care Setting bX Marital Status {Married) 

Marital Status 

Marrieda Not Marriedb Chi-square D.F. £. 
% % 

Rehabilitative Trajectory 

Rehabilitative 44.8 41.0 3.440 1 .064 

Nonrehabilitative 55.2 59.0 

AOL Type 

Patterned 72.6 62.3 27.312 1 .000 

Divergent 27.4 37.7 

Recommended Care Setting 

Institutional Care 61.8 61.5 .020 1 .886 

Conununity Care 38.2 38.5 . 

Recommended Care Setting n=462 n=1722 

Skilled Care 56.9 46.9 14.588 1 .000 

Intermediate Care 43.1 53.1 

Note. Due to missing data on 62 cases in the total sample, !! = 3549. 

Recommended care setting for skilled and intermediate care represents 

the institutional subsample, .!!,=2184. 

an=748. bn=2801. 
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Table 24 

Rehabilitati~e Trajectort, AOL Ttee, and 

Recommended Care Setting bt Marital Status {Widowed} 

Marital Status 

Widoweda Not Widowedb Chi-square D.F. £. 
% % 

Rehabilitative Trajectory 

Rehabilitative 41.1 42.8 .969 1 .325 

Nonrehabilitative 58.9 57.2 

AOL Type 

Patterned 62.5 67.5 9.516 1 .002 

Divergent 37.5 32.5 

Recommended Care Setting 

Institutional Care 61. 7 61.3 .062 1 .803 

Community Care 38.3 38.7 

Recommended Care Setting n=1318 n=866 

Ski 11 ed Care 46.7 52.7 7.514 1 .006 

Intermediate Care 53.3 47.3 

Note. Due to missing data on 62 cases in the total sample, .!:! = 3549. 

Recommended care setting for ski 11 ed and intermediate care represents 

the institutional subsample, .!!,=2184. 

an=2136. bn=1413. 
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Table 25 

Rehabilitative TraJectorl, AOL Tl'.l!ez and 

Reconmended Care Setting Bl Sex/Marital Status 

Sex/Marital Status 

Male/a Male/b Female/c Female/d 
Married Widowed Harried Widowed Chi-square D.F. .!!. s s s s 

Rehabilitative Trajectory 

Rehabilitative 45.0 40.4 44.5 41.3 3.138 3 .371 

Nonrehabilitative 55.0 59.6 55.5 58.7 

AOL Type 

Patterned 76.4 69.7 67.2 60.8 42.869 3 .000 

Divergent 23.6 30.3 32.8 39.2 

Reco11111ended Care Setting 

Institutional Care 61.8 64.0 61.7 61.2 1.078 3 .782 

Conmunity Care 38.2 36.0 38.3 38.8 

Rec011111ended Care Setting !!,•272 n•247 n•l90 !!,•1069 

Skilled Care 52.6 41. 7 63.2 47.8 22.431 3 .000 

Intennediate Care 47.4 58.3 36.8 52.2 

~· Due to the other categories of marital status, !!•2882. 

Recommended care setting for skilled and intermediate care represents the 

institutional subsample, !!,•1778. 

an•440. b!!.•386. c!!.•308. d!!.•1748. 
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Table 26 

Rehabilitative Trajectorx, AOL TXEe, and 

Recommended Care SetUng bX Location of Patient 

Location of Patient 

Community<l Acute Careb Chi-square D.F. 
% % 

Rehabilitative Trajectory 

Rehabilitative 14.9 53.2 456.224 1* 

Nonrehabilitative 85.1 46.8 

AOL Type 

Patterned 53.6 69.2 81.457 1* 

Divergent 46.4 30.8 

Recommended Care Setting 

Institutional Care 35.0 72.9 458.976 1* 

Community Care 65.0 27.1 

Recommended Care Setting n=378 n=1843 

Skilled Care 9.0 57.2 291.544 1* 

Intermediate Care 91.0 42.8 

Note. Recommended care setting for skilled and intermediate care 

represents the institutional subsample, .!!,=2221. 

an=1081. bn=2530d. 

N=3611. 

* .2. • 001 
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community cases remained in the community~ In the institutional sub-

sample, an impressive 91% of the community cases were recommended for 

intermediate care while less than half of the acute care cases were 

recommended for an intermediate care setting. 

Social Environmental Variables 

Table 27 summarizes the frequencies and percentages of the social 

environmental variables. The majority of those screened had an available 

community living space and did not live alone. Well over one-half of 

the sample had only one living daughter or no living daughters. Almost 

50% of the elders had only one available social support or no available 

social supports. 

As may be seen in Tab 1 e 28, community 1 i vi ng space was s i gni fi-

cantly associated with institutional versus community care recommenda-

tions and with skilled versus intermediate care. Approximately 81% of 

the elders without available living space were recommended for institu-

tional care versus slightly over one-half of those with available living 

space. Within the institutional subsample, a majority of the cases with 

available living spaces were recommended for skilled care while the 

majority of the cases without living spaces were recommended for inter-

mediate care. 

Table 29 shows that elders who did not live alone were more likely 

to be in nonrehabilitative tracks than elders who lived alone. AOL 

divergence, on the other hand, occurred most frequently among elders who 

lived alone. 

There was an inconsistent trend in the association between number 

of living daughters and institutional versus community care recommenda-
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Table 27 

Frequencies and Percentages of Selected Social 
Environmental Variables 

Variable Freguency 

Community Living Spacea 
Available 2506 
Not Available 980 

Lives Alone 
Yes 1075 
No 2536 

Number of Living Daughtersb 

0 1414 

1 909 

2 483 

3 254 

4 113 

5 66 

6 28 

7 23 

Number of Availablec 
Social Supports 

0 1411 

1 367 

2 279 

3 267 

4 354 

5 382 

6 446 

7 105 

Note. Categories may not total to sample size of 3611 
data. an=3486. bn=3611. Cn=3290. N=3611. 

Percentage 

71.9 
28.1 

29.8 
70.2 

43.0 

27.6 

14.7 

7.7 

3.4 

2.0 

.9 

.7 

39.1 

10.2 

7.7 

7.4 

9.8 

10.6 

12.4 

2.9 

due to missing 
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Table 28 

Rehabilitative Trajectorx, AOL TxEe, and 

Recommended Care Setting bX Communitx Living SEace 

Living SEace 

Availablea Not Availableb Chi-square D.F. .E. 
% % 

Rehabilitative Trajectory 

Rehabilitative 42.9 40.8 1.202 1 

Nonrehabilitative 57.1 59.2 

AOL Type 

Patterned 63.9 65.3 .618 1 

Divergent 36.1 34.7 

Recommended Care Setting 

Institutional Care 54.3 80.9 211.267 1 

Community Care 45.7 19.1 

Recommended Care Setting n=1361 n=793 

Ski 11 ed Care 52.7 42.9 19.281 1 

Intermediate Care 47.3 57.1 

Note. Due to missing data on 125 cases in the total sample, !!_=3486. 

Recommended care setting for skilled and intermediate care represents 

the institutional subsample, .!!,=2154. 

an=2506. bn=980. 

.273 

.432 

.000 

.000 
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Table 29 

Rehabilitative Trajectorx, AOL TXEe, and 

Recommended Care Setting b,:t Living Arrangement 

Living Arrangement 
Does Not 

Lives Alonea Live Aloneb Chi-square D.F. 
% % 

Rehabilitative Trajectory 

Rehabilitative 44.4 40.6 4.476 1 

Nonrehabilitative 55.6 59.4 

AOL Type 

Patterned 58.5 67.1 24.413 1 

Divergent 41.5 32.9 

Recommended Care Setting 

Institutional Care 60. 7" 61.8 .376 1 

Community Care 39.3 38.2 

Recommended Care Setting n=653 n=1568 

Skilled Care 47.6 49.6 .685 1 

Intermediate Care 52.4 50.4 

Note. Recommended care setting for skilled and intermediate care 

represents the institutional subsample, .!!,=2221. 

an=1075. bn=2536. 

N=3611. 

.E. 

.034 

.000 

.540 

.408 
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tions (See Table 30). Elders with fewer than three or more than six 

living daughters were most often recommended for institutional care 

while elders with five or six living daughters were likely to be recom-

mended for community care. 

Number of available informal supports by the criterion variables 

were reported in Table 31. Again, there was an inconsistent trend 

between number of informal supports and the criterion variables. Elders 

who reported four informal supports were the least likely group to be 

AOL divergent while el de rs who reported seven informal supports were 

most likely to be AOL divergent. Those with no informal supports were 

most likely recommended for instituional care. Conversely, elders with 

seven informal supports were recommended for community care. For the 

institutional subsample, the majority of persons with two or less in-

formal supports were recommended for intermediate care while those with 

three or more received skilled care recommendations. 

Physical Impairment Variables 

Ten physical impairment variables were used in the analyses. Each 

variable was crosstabulated with the four criterion variables. Only 

results of chi-square tests of independence significant at .05 or below 

indicative of significant group differences are discussed. 

Table 32 summarizes the frequencies and percentages of the physical 

impairment variables. The sample represented a low to moderately ill 

group with 59.5% of the elders placed at the two lower categories of 

seriousness of illness. Over half of the sample had none or only one 

specific physical impairment. Almost two-thirds of the sample had 
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Table 30 

Rehabilitative Trajectorl, AOL Tll!e, and 

Reconvnended Care Settin9 Bl Number of Livin9 Dau9hters 

Dau9hters 
oa lb 2C 3d 4e 5f 69 7h Chi-Square D.F. .E. 
% % s s s s s s 

Rehabilitative Trajectory 

Rehabilitative 42.4 41.8 43.1 39.4 43.4 37 .9 28.6 56.6 5.646 7 .582 

Nonrehabilitative 57.6 58.2 56.9 60.6 56.6 62.1 71.4 43.5 

AOL Type 

Patterned 62.1 63.1 69.4 65.7 65.5 56.1 71.4 78.3 13.467 7 .062 

Divergent 37.9 36.9 30.6 34.3 34.5 43.9 28.6 21.7 

Reconrnended Care Setting 

Institutional Care 62.2 62.6 57.1 62.2 56.6 47.0 42.9 60.9 15.272 7 .0327 

Conrnuni ty Care 37.8 37.4 42.9 37.8 43.4 53.0 57.1 39.1 

Reconrnended Care Setting 
!!•880 !!•569 !!•276 !!•158 !!•64 !!•31 !!•12 !!•14 

Skilled Care 48.8 48.5 50.7 51.9 40.6 54.8 33.3 64.3 5.642 7 .582 

Intermediate Care 51.2 51.5 49.3 48.1 59.4 45.2 66.7 35.7 

~- Due to missing data on 321 cases in the to ta 1 samp 1 e, !!•3290. 

Recommended care setting for skilled and intermediate care represents the 

institutional subsample, !!•2004. 

a!!•l414. bn•909. c!!•483. d!!•254. e!!•113. f !!•66. g!!•28. h!!•23. 
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Table 31 

Rehabilitative TraJectorx. ADL Tlie, and 

Reconvnended Care Setting Bx Number of Available Informal SuE!E!Orts 

Informal SUE!E!orts 
oa 1b 2c 3d 4e 5f 69 7h Chi-Square D.F. .E!. s s s s s s s s 

Rehabilitative Trajectory 

Rehabilitative 41.1 40.9 35.5 43.8 48.0 43.2 41.3 39.1 11.748 7 .109 

Nonrehabilitative 58.9 59.1 64.5 56.2 52.0 56.8 58.7 60.9 

AOL Type 

Patterned 66.0 60.8 62.7 58.8 70.9 63.6 65.7 56.2 17.559 7 .014 

Divergent 34.0 39.2 37.3 41.2 29.1 36.4 34.3 43.8 

Reco11111ended Care Setting 

Institutional Care 73.1 63.8 49.8 47.9 63.3 55.2 48.4 35.2 187.910 7 .000 

Co11111uni ty Care 26.9 36.2 50.2 52.1 36.7 44.8 51.6 64.8 

Reco11111ended Care Setting 
.!!,•1032 .!!,•234 .!!,•139 .!!,•128 .!!.•224 .!!,•211 .!!,•216 .!!,•37 

Skilled Care 44.7 41.5 42.4 53.9 59.4 55.5 61.1 54.l 42.914 7 .000 

Intermediate Care 55.3 58.5 57.6 46.1 40.6 44.5 38.9 45.9 

~· Recommended care setting for skilled and intermediate care represents the 

institutional subsample, .!!,•2221. 

a.!!,•1411. b.!!,•367. Cn•279. d.!!,•267. e.!!,•354. f.!!,•382. g.!!,•446. h.!!,•105. 

!i•3611. 
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Table 32 

Frequencies and Percentages of Physical 

Impairment Variables 

Variable Frequency 

Seriousness of Illness 

1-low 768 

2 1379 

3 989 

4 417 

5-high 58 

Number of Physical Impairments 

0 771 
1 1162 

2 929 

3 505 

4 184 

5 48 

6 6 

Behavior/Orientation 

a-appropriate/oriented 1313 

I-wandering/disoriented 
less than weekly 620 

2-wandering/disoriented 
weekly or more 706 

3-abusive/aggressive 
less than weekly 410 

4-abusive/aggressive 
weekly or more 403 

5-comatose 159 

Percentage 

21.3 

38.2 

27.4 

11.5 

1.6 

21.5 

32.2 

25.7 

14.0 

5.1 

1.3 

.2 

36.4 

17.2 

19.6 

11.4 

11.2 

4.4 
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Table 32 (continued) 

Variable Frequency Percentage 

Number of Mobility Restrictions 

0 529 14.7 

1 516 14.3 

2 624 17.3 

3 782 21. 7 

4 1160 32.1 

Number of Services Receiving 

0 1071 29.7 

1 766 21.2 

2 942 26.1 

3 536 14.8 

4 208 5.8 

5 67 1.9 

6 17 .5 

7 3 .1 

8 0 .0 

9 1 .0 

Number of Nutritional Services Receiving 

0 1290 35.7 

1 1129 31.3 

2 791 21.9 

3 305 8.4 

4 96 2.7 
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Table 32 (continued) 

Variable Frequency Percentage 

Decubitis Ulcers 

0 3173 87.9 

1 296 8.2 

2 or more 142 3.9 

Dressings 

0 3118 86.3 

1 433 12.0 

2 or more 60 1. 7 

Number of Physical Care 
Receiving Services 

0 2050 56.8 

1 1026 28.4 

2 416 11. 5 

3 94 2.6 

4 21 .6 

5 3 .1 

6 0 .0 

7 1 .o 
Medication Administration 

0-no medications 165 4.6 

1-self administered 226 6.3 

2-by nonlicensed person 1161 32.2 

3-by licensed person 1354 37.5 

4-by Registered Nurse 705 19.5 

Note. Percentages are based on total sample. size of 3611. 
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behavior or orientation problems. Three or more mobility problems were 

reported in over 50% of the sample. Current service use was lo~~ ~ith 

approximately one-half of the sample reporting receipt of none or one 

service. Receipt of nutrituional services was also low with over two-

thirds of the elders receiving no services or only one nutritional 

service. The majority of the cases had no decubitis ulcers or dres-

sings. Physical care services were remarkably underutilized with 85.2% 

of the elders receiving only one service or no service at all. The 

majority of the cases needed assistance with medication administration 

by a licensed person or a Registered Nurse. 

Seriousness of illness (see Table 33) was associated with only one 

of the criterion variables, rehabilitative ·trajectory. Although the 

trend was inconsistent, individuals in the most serious category were 

most likely to be in nonrehabilitative/maintenance tracks. 

Table 34 summarizes the results of the Chi-square tests for number 

of physical impairments by each criterion variable. Surprisingly, the 

vast majority of the individuals with none or only one physical impair-

ment were in nonrehabilitating/maintenance tracks. The elders with 

higher numbers of physical impairments were.more likely to be AOL pat-

terned while AOL divergence was associated with only one physical im-

pairment or no physical impairments. There was a 50-50 chance of insti-

tutional care recommendations for the low and high numbers of physical 

impairments and an increasing likelihood of institutional care for 

elders with one to five impairments. In the institutional subsample, the 

likelihood of skilled care recommendations increased with number of 

phys i ca 1 impairments. 
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Table 33 

Rehabilitative Trajectorl1 AOL T.l!J!e 1 and 

RecOfllllended Care Setting Bl Seriousness of Illness 

Seriousness of Illness 

la 2b 3C 4d 5e Chi-square O.F • 
1 s s s s 

Rehabilitative Trajectory 

Rehabil itatiYe 44.9 38.9 41.6 45.8 37.9 10.831 4 

Nonrehabilitative 55.1 61.l 58.4 54.2 62.1 

AOL Type 

Patterned 65.9 64.2 63.9 66.9 56.9 2.704 4 

Divergent 34.1 35.8 36.1 34.1 43.1 

RecOfllllended Care Setting 

Institutional Care 60.6 61.5 62.2 62.0 58.6 .642 4 

Community Care 39.4 38.5 37.8 38.0 41.4 . 
Recomnended Care Setting .!!.•466 n•848 .!!.•615 .!!.•258 .!!.•34 

Skilled Care 50.0 47.4 48.8 51.6 58.9 3.045 4 

Intennediate Care 50.0 52.6 51.2 48.4 41.1 

Note. Recommended ca re set ti n9 for ski 11 ed and intermediate care represents the 

institutional subsample, .!!.•2221. 

an~768. b.!!.•1379. c.!!.•989. d.!!.•417. e.!!.•58. 

!!_•3611. 

.2. 

.029 

.609 

.958 

.550 
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Table 34 

Rehabilitative Trajectorl1 AOL TXJ:!e 1 and 

Reconmended Care Setting Bl Number of Phlsical lml!a i rments 

Phlsical lml!airments 
oa lb 2c 3d 4e 5f 5g Chi-Square D.F. 

" " " " " " " Rehabilitative Trajectory 

Rehabilitative 22.1 39.6 48.B 57.B 54.3 54.2 50.0 212.844 6* 

Nonrehabilitative 77 .g 60.4 51.2 42.2 45.7 45.8 50.0 

AOL Type 

Patterned 58.3 5g.7 66.4 73.7 82.1 81.3 83.3 76.270 6* 

Divergent 41.7 40.3 33.6 26.3 17.9 18.7 16.7 

Recommended Care Setting 

Institutional Care 52.B 62.6 63.7 65.9 66.3 70.B 50.0 187. 910 6* 

Conmunity Care 47.2 37.4 36.3 34.1 33.7 29.2 50.0 

Recommended Care Setting 
.!!,•410 .!!,•727 .!!,•592 .!!,•333 .!!,•122 .!!,•34 .!!,•3 

Skilled Care 34.1 47.9 53.0 57.7 59.0 58.8 66.7 57.012 6* 

Intermediate Care 65.9 52.1 47.0 42.3 41.0 41.2 33.3 

Note. Recommended care setting for skilled and intermediate care represents the 

institutional subsample, .!!,•2221. 

a.!!.•777. b.!!,•1162. c.!!,•929. d.!!,•505. e.!!,•184. f.!!,•48. g.!!.•6. 

!!•3611. 

* .2. 4 .001 
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The more serious the behavior/orientation problems (see Table 35) 

the more likely the individuals were to be in nonrehabilitative/mainte-

nance tracks. The exception was for the comatose group where the 

majority of those elders were in rehabilitative tracks. Somewhat sur-

prisingly, increased levels of behavior/orientation problems were most 

often associated with patterned AOL. Individuals with more severe 

behavior/orientation problems were most often recommended for institu-

tional care. In addition, there was a general tendency for persons 

having greater behavior/orientation problems to receive intermediate 

care recommendations. The exception is, again, in the comatose category 

where 96% of the cases were recommended for skilled care. 

Significant associations for number of mobility restrictions were 

found in all four comparisons reported in Table 36. Generally the trend 

was that more mobility restrictions were associated with a greater 

likelihood of a rehabilitative track. Lower levels of mobility restric-

tion were most often asociated with AOL divergence while higher levels 

of restriction were associated with patterned AOL. Persons with greater 

numbers of mobility restrictions were more likely to receive recommenda-

tion for institutional care, and those with lower mobility levels tended 

to be recommended for intermediate care. 

The fewer the number of services an individual was receiving (See 

Table 37) the more likely the individual would be in a nonrehabilitative/ 

maintenance track. Conversely, higher numbers of services were asso-

ciated with increased frequency of patterned AOL. Increasing numbers of 

services received were most often associated with institutional care. 
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Table 35 

Rehabilitative Trajectorlz AOL T~e 1 and 

Rec011111ended Care Setting Bl Behavior/Orientation 

Behavior/Orientation 
oa lb 2c 3d 4e sf Chi-Square D.F. 
% % % % % % 

Rehabilitative Trajectory 

Rehabi 1 i tative 46.5 46.1 36.0 34.4 30.8 56.6 70.479 5* 

Nonrehabilitative 53.5 53.9 64.0 65.6 69.2 43.4 

AOL Type 

Patterned 52.1 70.5 68.4 69.5 71.0 98.1 193.109 5* 

Divergent 47.9 29.5 31.6 30.5 29.0 1.9 

Rec011111ended Care Setting 

Institutional Care 53.0 60.7 67.6 63.9 70.5 79.3 86.991 5* 

Conmunity Care 47.0 39.3 32.4 36.1 29.5 20.7 

Rec011111ended Care Setting 
.!!,•696 .!!,•376 .!!,•477 .!!,•262 .!!,•284 .!!,•126 

Skilled Care 55.6 51.9 39.8 35.9 35.6 96.0 179.520 5* 

Intermediate Care 44.4 48.1 60.2 64.1 64.4 4.0 

~· Recommended care setting for skilled and intermediate care represents 

the institutionar subsample, .!!,•2221. 

a.!!,•1313. b.!!,•620. c.!!.•706. d.!!,•410. e.!!,•403. f.!!,•159. 

!•3611. 

* .E. .('.. .001. 
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Table 36 

Rehabilitative TraJectorl, AOL Tlee, and 

Reco11111ended Care Setting Bl Number of Mobilitl Restrictions 

Mobilitl Restrictions 
oa 1b 2c 3d 4e Chi-square D.F. 

% % s % s 
Rehabilitative Trajectory 

Rehabilitative 16.8 26.2 42.0 53.8 51.6 280.400 4* 

Nonrehabilitative 83.2 73.8 58.0 46.2 48.4 

AOL Type 

Patterned 46.1 42.8 55.9 63.2 88.2 489.085 4* 

Divergent 53.9 57.2 44.1 36.8 11.8 

Reconmended Care Setting 

Institutional Care 34.4 51.0 58.3 72.6 72.8 293.901 4* 

Co11111unity Care 65.6 49.0 41. 7 27.4 27.2 

Recommended Care Setting .!!,•182 n•263 .!!,•364 .!!,•568 .!!,•844 

Ski 11 ed Care 16.0 20.9 38.7 51.6 67.4 2gi.451 4* 

Intennediate Care 83.5 79.1 61.3 48.4 32.6 

~- Recommended care setting for skilled and intermediate care represents the 

inst itutiona 1 subsamp 1 e, .!!,•2221. 

a.!!.•529. b.!!.=516. c.!!.•624. d.!!.•782. e.!!.•1160. 

!!=3611. 

* l "- .001 
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Table 37 

Rehabilitative TraJectorx2 AOL TXJ!e 2 and 

Recornnended Care Setting Bx Number of Services Receiving 

Number of Services 
lb 3d 5f 7h 9i 9j 

Chi-ca 2C 4e 6g square s s s s s s s s s s 
Rehabilitative Trajectory 

Rehabilitative 15.1 35.3 47.9 68.8 84.1 86.6 100.0 100.0 o.o 100.0 740.307 

Nonrehabilitative 84.9 64.7 52.1 31.2 15.9 13.4 0.0 0.0 0.0 0.0 

AOL Type 

Patterned 64.9 60.2 62.9 69.4 70.2 73.1 70.6 100.0 o.o 100.0 20.672 

Divergent 35.1 39.8 37.2 30.6 29.8 26.9 29.4 o.o 0.0 0.0 

f{cco;~•nended Care Setting 

jr,Hitutional Care 54.2 61.0 64.0 67.0 71.2 65.7 94.1 100.0 o.o 100.0 52.625 

Cornnuni ty Care 45.8 39.0 36.0 33.0 28.8 34.3 5.6 0.0 o.o 0.0 

Recoillnended Care Setting 
n=S80 !!,•467 !!,•603 !!,•359 !!,•148 !!,•44 !!,•16 !!,•3 !!,•O !!,•l 

Ski 11 ed Care 42.4 44.8 50.4 57.9 56.8 52.3 68.8 100.0 o.o 0.0 35.731 

Intermediate Care 57.6 55.2 49.6 42.1 43.2 47.7 31.3 o.o o.o 100.0 

!:12!!· Chi-square tests should be interpreted with caution since over 201 of the cells have 

expected counts less than 5. Recomm~nded care setting for skilled and intermediate care 

represents the institutional subsample, !!,•2221. 

an•l071. b!!.•766. c!!,•942. d!!,•536. e!!,•208. f!!,•67. g!!,•17. h!!,•3. in•O. j!!,•l. 

Nz3611. 

*.2. L .001. 

D.F. 

8* 

8* 

8* 

8* 
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However, in the institutional subsample, low service users were most 

often recommended for intermediate care and high service users for 

skilled care. 

As may be seen in Table 38, increased use of nutritional services 

was associated with rehabilitative tracks and patterned AOL. Elders 

with increased use of nutritional services were most often recommended 

for institutional care. In the institutional subsample, high service 

users were recommended for skilled care and low service users recom-

mended for intermediate care. 

Individuals with one or more decubitis ulcers (See Table 39) were 

most frequently in rehabilitative tracks and ADL patterned. The 

presence of one or more decubitis ulcers increased recommendations for 

institutional care with the majority of the institutional recommenda-

tions resulting in skilled care. 

Table 40 shows that elders with one or more dressings were most 

often in rehabilitative tracks. These elders were also more often AOL 

patterned. The presence of one dressing was associated with the highest 

proportion o·f i nstitutiona 1 care recommendations with skilled care as 

the recommended institutional setting. 

Number of physical care services (See Table 41) was significantly 

associated with all four criterion variables. Greater number of physical 

care services was more likely with a rehabilitative track status. Like-

wise, greater physical care services were most frequently associated 

with patterned AOL. Institutional care recommendations occurred with 

increasing physical care services, with skilled care recommendations 

being the most likely institutional setting. 
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Table 38 

Rehabilitative Trajectorl1 AOL T.l'.'.l!e 1 and 

Reconmended Care Setting Bl Number of Nutritional Services Receiving 

Nutritional Services 
oa lb 2c 3d 4e Chi-square D.F . .. % .. % % ,. ,. 

Rehabilitative Trajectory 

Rehabilitative 23.6 46.7 55.6 56.4 65.6 298. 77 4* 

Nonrehabilitative 76.4 53.3 44.4 43.6 34.4 

AOL Type 

Patterned 41.0 62.2 69.5 76.1 89.6 72.735 4* 

Divergent 59.0 37.8 30.5 23.9 10.4 

Reconmended Care Setting 

Institutional Care 54.9 62.4 66.9 68.5 72.9 45.579 4* 

Conmuni ty Ca re 45.1 37.6 33.1 31.5 27.1 

Reconmended Care Setting .!!,•708 .!!.•705 .!!,•529 n•209 .!!,•70 

Skilled Care 39.7 46.5 53.5 65.1 85.7 89.931 4* 

Intermediate Care 60.3 53.5 46.5 34.9 14.3 

Note. Recommended care setting for skilled and intermediate care represents the 

institutional subsample, .!!,•2221. 

a.!!.•1290. b.!!.•1129. c.!!.•791. d.!!.•305. e.!!.•96. 

N•3611. 

".!!. L. .001. 
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Table 39 

Rehabilitative Trajectory, AOL T,ype, and 

Recommended Care Setting by Number of Decu~itis Ulcers 

Decubitis Ulcers 

2 or morec Chi-square D.F. p_ 
% 

Rehabilitative Trajectory 

Rehabilitative 

Nonrehabilitative 

AOL Type 

Patterned 

Divergent 

Recommended Care Setting 

Institutional 

Community Care 

39.3 58.8 

60.7 41.2 

62.0 82.1 

38.0 17.9 

60.5 67.6 

39.5 32.4 

60.6 

39.4 

85.9 

14.1 

72.5 

27.5 

Recommended Care Setting n=1918 n=200 n=103 

Ski 11 ed Care 

Intennediate Care 

45.0 72.5 

55.0 27.5 

77. 7 

22.3 

64.030 2 .000 

77.446 2 .000 

13.391 2 .001 

90.389 2 .000 

Note. Recommended care setting for skilled and intermediate care 

represents the institutional subsample, !!.=2221. 

an=3173. bn=296. Cn142. 

N=3611. 



167 

Table 40 

Rehabilitative Trajectory, AOL TyPe, and 

Recommended Care Setting by Number of Dressings 

Dressings 
oa 
% 

2 or morec Chi-square D.F. 
% 

Rehabilitative Trajectory 

Rehabilitative 

Nonrehabilitative 

AOL Type 

Patterned 

Divergent 

Recommended Care Setting 

Institutional 

Community Care 

38.2 64.2 

61.8 35.8 

62.7 74.6 

37.3 25.4 

60.2 71.4 

39.8 28.6 

61. 7 

38.3 

90.0 

10.0 

60.0 

40.0 

Recommended Care Setting n=1876 n=309 n=36 

Skilled Care 

Intermediate Care 

44.0 75.4 

56.0 24.6 

83.3 

10.7 

115. 761 2* 

40.905 2* 

20.187 2* 

122.135 2* 

Note. Recommended care setting for skilled and intermediate care 

represents the institutional subsample, .,!l=2221. 

an=3118. bn=433. Cn=60. 

N=3611. 

* .E.. L .001 
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Table 41 

Rehabilitative Trajectory, AOL Txpe, and 

Recommended Care Setting By Number of Physical Care Services Received 

Physical Care Services 

2c 
s 

Rehabilitative Trajectory 

Rehabilitative 29.5 51.8 64.9 79.8 100.0 100.0 o.o 100.0 

Nonrehabilitative 70.5 48.2 35.1 20.2 0.0 0.0 0.0 0.0 

AOL Type 

Patterned 

Divergent 

57.8 68.8 79.8 90.4 95.2 100.0 o.o 100.0 

42.2 31.2 20.1 9.6 4.8 o.o o.o 0.0 

Reconmended Care Setting 

Institutional Care 54.7 67.9 73.3 83.0 81.0 66.7 0.0 100.0 

Conmunity Care 45.3 32.1 26.7 17.0 19.0 33.3 0.0 0.0 

Reconmended Care Setting 
.!!,•1121 .!!,•697 .!!,•305 .!!,•78 .!!,•17 .!!,•2 .!!,•O .!!,•l 

Ski 11 ed Care 39.9 54.4 62.0 71.B 88.5 50.0 0.0 100.0 

Intermediate Care 60.1 45.6 38.0 28.2 11.5 50.0 0.0 0.0 

Chi-Square O.F. 

351.079 6* 

130.160 6* 

105.045 6* 

93.666 6* 

~· Chi-square tests should be interpreted with caution since over 20S of the cells 

have expected counts of less than 5. Recommended care setting for skilled and inter-

mediate care represents the institutional subsample, .!!,•2221. 

an•2050. b.!!,•1026. Cn•416. dn•94. e.!!,•21. f.!!,•3. gn•O. h.!!,•l. 

!!•3611. 

*.2. ~ .001 
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Medication administration by the criterion variables is reported in 

Table 42. Increased need for assistance was associated with 

rehabilitative tracks, while elders with no medications or self-

administered medications were more often in nonrehabilitative/mainten-

ance tracks. Higher assistance categories were most often associated 

with AOL divergence. Individuals reporting self-administration of 

medications were most often recommended for community care while need 

for assistance from a licensed person was associated with institutional 

care recommendations. For the institutional care subsample, lower 

levels of needed assistance were found with intermediate care and higher 

levels of assistance were found with the skilled care recommendations. 

Since number of dependencies in the divergent cases and the 

patterned cases was high, number of AOL dependencies was used in a 

tabular analysis with the four criterion variables in Table 43. 

Significant associations were found in all four analyses. 

Lower levels of AOL dependency were most common among individuals 

in nonrehabilitative/maintenance tracks. In addition, totally dependent 

individuals were most likely to be in a rehabilitative track. Indi-

viduals who were AOL divergent were most often either moderately or 

severely dependent in AOL. 

Elders with lower levels of dependency received recommendations for 

community care while those with high to total dependency received insti-

tutional care recommendations. This was not totally surprising in view 

of the admission criteria used for institutional care of the study 

population. Of interest was the trend in the institutional subsample 

for skilled versus intermediate care recommendations. Individuals with 
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Table 42 

Rehabilitative Trajector~, AOL Tll!e, and 

Reconmended Care Setting By Medication Administration 

Medication Administration 

oa lb 2c 3d 4e Chi-square D.F. 
% % % % % 

Rehabilitative Trajectory 

Rehabilitative 17.0 12.B _ 31.4 51.8 54.2 271. 791 4* 

Nonrehabilitative 83.0 87.2 68.6 48.2 45.8 

AOL Type 

Patterned 64.2 52.2 42.3 31.8 27.1 68.056 4* 

Divergent 35.8 47.8 57.7 68.2 72.9 

Recommended Care Setting 

Institutional Care 47.2 19.5 49.5 71.4 79.0 400.563 4* 

Conmunity Care 52.7 80.5 50.5 28.6 21.0 

Recommended Care Setting _!!2 78 _!!•44 _!!•575 _!!•967 _!!•557 

Skilled Care 27.9 25.0 32.5 50.3 67.5 154.913 4* 

Intermediate Care 64.1 75.0 67.5 49.7 32.5 

!!2!!· Recommended care setting for skilled and intermediate care represents the 

institutional subsample, _!!•2221. 

a_!!,.165. b.!!•226 c.!!•1161 d.!!•1354. e.!!•705. 

N=351 l. 

'''.E. L. .001 
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Table 43 

Rehabilitative TraJectorz1 ADL Tll!e, and 

Reconmended Care Setting By Number of AOL Dependencies 

Number of AOL Dependencies 
oa lb 2c 3d 4e sf 6g Chi-Square D.F. 
s s s s s s s 

Rehabilitative Trajectory 

Rehab i 1i tat ive 11. 7 8.0 10.9 17.3 31.0 43.5 51.4 268.589 6* 

Nonrehabilitative 88.3 92.0 89.1 82.7 69.0 56.5 48.6 

AOL Type 

Patterned 100.0 57.0 58.7 16.8 49.4 14.8 100.0 2350.242 €* 
Divergent 0.0 43.0 41.1 83.2 50.6 85.2 0.0 

Reconmended Care Setting 

Institutional Care 8. 3 12.0 20.2 38.5 53.9 63.1 73.8 500.257 6* 
Conmunity Care gi.7 88.0 79.8 61.5 46.1 36.9 26.2 

Reconmended Care Setting 
.!!,•10 .!!,•12 .!!,•26 n•69 .!!,•167 .!!,•651 .!!,•1286 

Skilled Care 40.0 33.3 15.4 27.5 35.7 38.7 57.9 106.036 6* 
Intermediate Care 60.0 66.7 84.6 72.5 64.1 61.3 42.1 

~· Recommended care setting for skilled and intermediate care represents the 

institutional subsample, .!!,•2221. 

AOL divergence was operationalized to have a range of 1 to 5 AOL dependencies. 

a.!!.•120. b.!!.•100. c.!!.•129. d.!!.•179. e.!!.•310. f.!!.•1031. g.!!.•1742. 

N•3611. 

*.e. £. .001 
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five or fewer AOL dependencies were genera 11 y recommended for inter-

mediate care while those with total dependency in all six activities of 

daily living received skilled care recommendations. 

Criterion Variables 

Rehabilitative trajectory and AOL divergence were both explanatory 

and criterion variables in this study. This section relates to their 

distributions as explanatory variables and the associations with recom-

mended care setting. As reported earlier, 42% of the cases were or. 

rehabi 1 ita ti ve tracks and 58% were on nonrehabil ita ti ve/ma i ntenance 

tracks. Sixty-five percent of the sample matched the orginal Katz 

pattern of AOL, while 35% were AOL divergent. Finally, of the total 

sample, 38% of the cases were recommended for community care, 30% for 

skilled care, and 32% for intermediate care. 

When divergence was cross-classified with rehabilitative trajec-

tory, 29.3% of the cases were patterned and on rehabilitative tracks, 

35.3% patterned and nonrehabil itative/ma i ntenance, 12.4% divergent and 

rehabilitative and 23.0% divergent and nonrehabilitative/maintenance 

tracks. This cross-classification of AOL type with rehabilitative tra-

jectory was used to test the first study hypothesis relating to the 

association between AOL type/rehabilitative trajectory and recommended 

ca re setting. 
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