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The purpose of this study was to examine conditions under which functional

ability predicts relocation of older persons. Data for this study came from a sample

of 6,225 respondents aged 70 or older, who were interviewed both at Wave I

(1993) and 2 (1995) of a longitudinal national survey of Asset and Health

Dynamics Among the Oldest Old (AHEAD). Hierarchical logistic regression

analyses were used to estimate the effects of functional ability, functional ability

and assistance from human resources, and functional ability and built-environment

features on the probability of relocation when socio-demographic variables were

controlled.

important findings are, first, differences in functional ability differentially

predict future relocation behavior of older persons and, second, the existence of

built-environment features in a residence has a reducing effect on the probability of

entrance into an institutional setting in conjunction with functional difficulty.

Household ADL decline between 1993 and 1995, as well as advanced ADL (i.e.,

cognitive ADL) and lower body activity difficulty in 1993, were predictors of the

increased probability of residential moves occurred over the same period. Basic,

household, and advanced ADL decline between 1993 and 1995, as well as basic,

household, advanced ADL, and lower body activity difficulty in 1993, were

predictors of the increased probability of entrances into an institutional setting
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occurred over the same period. Older persons who lived in a residence with built-

environment features in 1993 were less likely to enter an institutional setting when

they experienced basic ADL or lower body activity declines between 1993 and

1995.

The onset of LBA andlor AADL difficulty triggered residential moves.

Efforts to enhance the independent living of older persons in the community setting

should target the compensation of LBA andlor AADL difficulty.



© Copyright by Kyung Sook June
May 2, 2001

All Right Reserved



The Effects of Functional Ability, Assistance from Human Resources, and
Built-Environment Features on Relocation among Older Persons

Kyung Sook June

A DISSERTATION

Submitted to

Oregon State University

in partial fulfillment of
the requirements for the

degree of

Doctor of Philosophy

Presented May 2, 2001
Commencement June, 2001



Doctor of Philosophy dissertation of Kyung Sook June presented on May 2, 2001

APPROVED:

representing Apparel, Interiors, Housing and Merchandising

Chair ofpartóint of Apparel, Interiors, Housing and Merchandising

Dean of1Gfakrtte School

I understand that my dissertation will become part of the permanent collection of

Oregon State University libraries. My signature below authorizes release of my

dissertaion to any reader upon request.

Kyung Sook June, Author

Redacted for Privacy

Redacted for Privacy

Redacted for Privacy

Redacted for Privacy



ACKNOWLEDGEMENTS

I would like to thank my committee members, Dr. Jeanette Brandt for her

encouragement, Dr. Christine C. Maguire for her thoughtful suggestions and

detailed corrections, Dr. Victoria Douglass, Ms. Carol Caughey, and Dr. Carmen B.

Steggell for their supports. I would like to thank Dr. Elaine Pedersen because she

guided me to know how joyful writing a paper can be.

Especially, I would like to thank the Institute for Social Research of the

University of Michigan and the National Institute of Aging for the AHEAD survey.

I could complete my dissertation using publicly released data sets of AHEAD.

I would like to thank Tifervan and Vira for their friendship. Whenever I feel

depressed and lose my confidence, they encourage me with a warm heart.

To my parents, Moon Byung June and Man Ok Huh, and my sister, Soobok,

I dedicate my dissertation. Without their love and trust, I could not make it at all. I

also thank my brother and sister-in-law, Young Jin and Mi Young for their prayers
for me.

Lastly, I thank God. In the very last days and at the very last minutes, I
could sustain and accomplish my work by praying. I thank God for helping me
keep my spirit.



TABLE OF CONTENTS

gç

1. iNTRODUCTION........................................................................ 1

1.1 Purpose Statement ..................................................................4

1.2 Research Objectives ................................................................. 5

1.3 Limitations........................................................................... 7

1.4 Definitions of Terms................................................................8

2. REVIEW OF LITERATURE .......................................................... 10

2.1 Theoretical Models on the Relocation of Older Persons ..................... 10
2.1.1 Ecological Model of Aging .............................................. 10
2.1.2 Life Course Model ........................................................ 11

2.2 Findings from Previous Studies ................................................. 14

2.2.1 Relocation.................................................................. 14
2.2.2 Functional Ability........................................................ 16
2.2.3 Assistance from Human Resources.................................... 18
2.2.4 Built-Environment Features .............................................20
2.2.5 Socio-Demographic Variables .......................................... 22

2.3 Hypotheses on the Relocation of Older Persons.............................. 24

2.3.1 Research Hypotheses on a Residential Move .........................25
2.3.2 Research Hypotheses on

Entrance into an Institutional Setting .................................... 27

3. METHODS .............................................................................. 30

3.1 SurveyData ........................................................................ 30

3.2 Study Sample Selection ........................................................... 32



TABLE OF CONTENTS (Continued)

Page

3.3 Measurement of Variables ....................................................... . . .33

3.3.1 Relocation.................................................................. 33
3.3.2 Functional Ability........................................................ 33

3.3.2.1 Measurement of Functional Difficulty...................... 34
3.3.2.2 Measurement of Functional Decline ......................... 35

3.3.3 Assistance from Human Resources .................................... 36
3.3.4 Built-Environment Features ............................................. 38
3.3.5 Socio-Demographic Variables.......................................... 39

3.4 Analysis Procedure ...............................................................40

3.4.1 Proportions of Relocation
Relative to Non-Relocation .............................................40

3.4.2 Correlations among Functional Ability Measures....................41
3.4.3 Hierarchical Logistic Regression Analyses of

Research Hypotheses ..................................................... 43

4. RSULTS ................................................................................. 48
4.1 Description of Study Sample.................................................... 48

4.1.1 Relocation................................................................. 48
4.1.2 Socio-Demographic Profile .............................................48
4.1.3 Functional Ability........................................................ 50

4.1.3.1 Functional Difficulty ...........................................50
4.1.3.2 Functional Decline............................................. 52

4.1.4 Assistance from Human Resources .................................... 53
4.1.5 Built-Environment Features ............................................. 54



TABLE OF CONTENTS (Continued)

Page

4.2 Hypotheses Testing on a Residential Move................................... 56

4.2.1 The Effect of Functional Difficulty
on a Residential Move .................................................. 56

4.2.2 The Effect of Functional Decline
on a Residential Move .................................................58

4.2.3 The Interaction Effect of 93 BADL Difficulty
and Assistance on a Residential Move............................... 60

4.2.4 The Interaction Effect of 93 BADL Difficulty
and Built-Environment Features on a Residential
Move.....................................................................61

4.2.5 The Interaction Effect of 93 HADL Difficulty
and Built-Environment Features on a Residential
Move..................................................................... 63

4.2.6 The Interaction Effect of 93 AADL Difficulty
and Built-Environment Features on a Residential
Move..................................................................... 65

4.2.7 The Interaction Effect of 93 LBA Difficulty
and Built-Environment Features on a Residential
Move.....................................................................67

4.2.8 The Interaction Effect of 93-95 BADL Decline
and Built-Environment Features on a Residential
Move.....................................................................69

4.2.9 The Interaction Effect of 93-95 HADL Decline
and Built-Environment Features on a Residential
Move.....................................................................71

4.2.10 The Interaction Effect of 93-95 AADL Decline
and Built-Environment Features on a Residential
Move.....................................................................73

4.2.11 The Interaction Effect of 93-95 LBA Decline
and Built-Environment Features on a Residential
Move..................................................................... 75

4.3 Hypotheses Testing on Entrance into an Institutional
Setting.............................................................................. 77

4.3.1 The Effect of Functional Difficulty
on Entrance into an Institutional Setting .............................. 77

4.3.2 The Effect of Functional Decline
on Entrance into an Institutional Setting ...............................79



TABLE OF CONTENTS (Continued)

4.3.3 The Interaction Effect of 93 BADL Difficulty
and Assistance on Entrance into an Institutional
Setting.................................................................... 81

4.3.4 The Interaction Effect of 93 BADL Difficulty
and Built-Environment Features on Entrance
into an Institutional Setting ......................................................... 83

4.3.5 The Interaction Effect of 93 HADL Difficulty
and Built-Environment Features on Entrance
into an Institutional Setting............................................ 85

4.3.6 The Interaction Effect of 93 AADL Difficulty
and Built-Environment Features on Entrance
into an Institutional Setting............................................. 87

4.3.7 The Interaction Effect of 93 LBA Difficulty
and Built-Environment Features on Entrance
into an Institutional Setting............................................. 89

4.3.8 The Interaction Effect of 93-95 BADL Decline
and Built-Environment Features on Entrance
into an Institutional Setting............................................. 91

4.3.9 The Interaction Effect of 93-95 HADL Decline
and Built-Environment Features on Entrance
into an Institutional Setting............................................. 93

4.3.10 The Interaction Effect of 93-95 AADL Decline
and Built-Environment Features on Entrance
into an Institutional Setting............................................. 95

4.3.11 The Interaction Effect of 93-95 LBA Decline
and Built-Environment Features on Entrance
into an Institutional Setting............................................. 97

4.4 Findings from Hypotheses Testing.............................................99

5. CONCLUSIONS AND iMPLICATIONS ......................................... 101

5.1 Predictors of Relocation.......................................................... 101
5.1.1 Functional Ability ....................................................... 101
5.1.2 Assistance from Human Resources .................................... 105
5.1.3 Built-Environment Features ............................................ 107
5.1.4 Socio-Demographic Variables ......................................... 109



TABLE OF CONTENTS (Continued)

gç

5.2 Implications ........................................................................ 110

5.2.1 Proposed Model for Relocation of Older Persons .................... 110
5.2.2 Implications for Future Study........................................... 112

5.2.2.1 Disproportionate Sampling................................... 112
5.2.2.2 Causal Ordering ................................................. 113
5.2.2.3 Aggregate Data Collection .................................... 114

BIBLIOGRAPHY........................................................................... 115

APPENDICES ............................................................................... 128

APPENDIX A. SELECTED VARIABLES FROM AHEAD
WAVE 1(1993) AND WAVE 2 (1995)
QUESTIONNAIRES ................................................. 129

APPENDIX B. PROPORTION OF RELOCATION
RELATIVE TO NON-RELOCATION
BETWEEN 1993 AND 1995 AMONG
RESPONDENTS ......................................................... 144



LIST OF FIGURES

Figure

2.1 Research Hypotheses of a Residential Move...................................26

2.2 Research Hypotheses of Entrance
into an Institutional setting ........................................................28

3.1 Procedure for Study Sample Selection.............................................. - ..... 33



LIST OF TABLES

Table Page

3.1 Measurement of Functional Difficulty in 1993 ........................ .... ..........34

3.2 Measurement of Functional Decline between 1993 and 1995 36

3.3 Measurement of Assistance from Human Resources for
Functional Difficulty in 1993 ...................................................... 38

3.4 Measurement of Built-Environment Features in 1993......................... 39

3.5 Correlation Matrices of 93 Functional Difficulty and 93-95
Functional Decline Measures ......................................................43

3.6 Hierarchical Logistic Regression Analyses of Hypotheses
on Relocation between 1993 and 1995 ........................................... 46

4.1 Relocation between 1993 and 1995 ...............................................48

4.2 Socio-Demographic Profile of Respondents in 1993 ...........................49

4.3 Functional Difficulty Measures in 1993 and in 1995........................... 51

4.4 Functional Decline Measures between 1993 and 1995 ......................... 52

4.5 Assistance from Human Resources
for 1993 Functional Difficulty..................................................... 54

4.6 Built-Environment Features in 1993 ................................. ...... 55

4.7 Hierarchical Analyses of Logistic Regression Models for the
Effect of 93 Functional Difficulty on a Residential Move
between 1993 and 1995 ............................................................. 56

4.8 Hierarchical Analyses of Logistic Regression Models for the
Effect of 93-95 Functional Decline on a Residential Move
between 1993 and 1995 ............................................................. 58

4.9 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 BADL Difficulty and Assistance
on a Residential Move between 1993 and 1995 ................................. 60



LIST OF TABLES (Continued)

Table

4.10 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 BADL Difficulty and
Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995 ............................................................ 62

4.11 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 HADL Difficulty and
Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995 ................................................ .. .........64

4.12 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 AADL Difficulty and
Built-Environment Features (BEF) on a Residential Move ...................66

4.13 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 HADL Decline and
Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995 ................................................ 68

4.14 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 AADL Decline and
Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995 ............................................................70

4.15 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 LBA Decline and
Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995 ............................................................. 71

4.16 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 LBA Difficulty and
Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995 .............................................................74

4.17 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 BADL Decline and
Built-Environment Features (BEF) on a Residential Move ................... 76



LIST OF TABLES (Continued)

Table

4.18 Hierarchical Analyses of Logistic Regression Models for
the Effect of 93 Functional Difficulty on Entrance into
an Institutional Setting between 1993 and 1995 ......................................... 78

4.19 Hierarchical Analyses of Logistic Regression Models for
the Effect of 93-95 Functional Decline on Entrance into
an Institutional Setting between 1993 and 1995 ............................. . . .80

4.20 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 BADL Difficulty and Assistance
for BADL Difficulty on Entrance into an Institutional Setting
between 1993 and 1995 ............................................................82

4.21 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 BADL Difficulty and
Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995 .................................... 84

4.22 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 HADL Difficulty and
Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995 ....................................... ... . . .86

4.23 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93 AADL Difficulty and
Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995 ....................................88

4.24 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93LBA Difficulty and
Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995 ....................................90

4.25 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 BADL Decline and
Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995 ....................................92



LIST OF TABLES (Continued)

Table

4.26 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 HADL Decline and
Built-Environment Features on Entrance into
an Institutional Setting between 1993 and 1995 .........................................94

4.27 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 AADL Decline and
Built-Environment Features on Entrance into
an Institutional Setting between 1993 and 1995 ............................. . . .96

4.28 Hierarchical Analyses of Logistic Regression Models for
the Interaction Effect of 93-95 LBA Decline and
Built-Environment Features on Entrance into
an Institutional Setting between 1993 and 1995 ................................ 98



LIST OF APPENDIX TABLES

Table Page

A. I Relocation............................................................................ 129

A.2 Socio-Demographic Variables .................................................... 130

A.3 Functional Difficulty in 1993 .....................................................132

A.4 Functional Difficulty in 1995 ......................................................136

A.5 Assistance from Human Resources .............................................. 141

A.6 Built-Environment Features ....................................................... 143

B. 1 Proportion of Relocation Relative to Non-Relocation
between 1993 and 1995 according to 1993 Functional
Difficulty among Respondents .................................................... 144

B.2 Proportion of Relocation Relative to Non-Relocation
between 1993 and 1995 according to Functional
Decline between 1993 and 1995 among Respondents ......................... 145

B.3 Proportion of Relocation Relative to Non-Relocation
between 1993 and 1995 according to 1993 Functional
Difficulty when Assistance from Human Resources was
controlled among Respondents with Functional Difficulty................... 146

B.4 Proportion of Relocation Relative to Non-Relocation
between 1993 and 1995 according to 1993 Functional
Difficulty when Built-Environment Features was
controlled among Respondents................................................... 147

B.5 Proportion of Relocation Relative to Non-Relocation
between 1993 and 1995 according to 1993-95 Functional
Decline when Built-Environment Features was
controlled among Respondents ...................................................... 148



The Effects of Functional Ability, Assistance from Human Resources, and
Built-Environment Features on Relocation among Older Persons

1. INTRODUCTION

In old age, changing personal circumstances are catalysts for reassessing

housing. Residential living styles of older persons can shift in response to

retirement, widowhood, declining finances, and chronic health problems (Golant,

1992). Although substantial older persons are afflicted by chronic health problems

and these health problems are closely linked to incidences of physician visits,

hospital stays, and mortality, they inadequately predict the ability of older persons

to live independently (Golant, 1992). Professionals focus on a concept of functional

ability, namely, the extent to which older persons can perform requirements of

daily living, and they have developed standardized measurements of functional

ability (Short & Leon, 1990). Measurements of functional ability have become an

important way to predict the capability of older persons to maintain independent

living in the community (Golant, 1992; Leon & Lair, 1990).

A substantial number of older persons are afflicted with difficulty

performing daily activities (Short & Leon, 1990). Seventeen percent of community-
living respondents aged 70 or older (Asset and Health Dynamics Among the Oldest

Old) reported at least one difficulty performing basic activities such as getting in
and out of bed, dressing, bathing, and using the toilet (Rodgers & Miller, 1997). In

another national survey (National Medical Expenditure Survey), about 17.5% of
community-living respondents aged 65 or older reported at least one difficulty

performing instrumental activities such as using the telephone, handling money,

shopping, getting about the community, preparing meals, and doing light

housework (Leon & Lair, 1990). The population of the United States is aging.

Persons aged 65 or older constituted 12.5% of the total population in 1990, and by

2030 they are expected to increase to approximately 20% of the total population



(U.S. Bureau of the Census, 2000b). As the number of older persons increases

rapidly, the prevalence of functional difficulty is projected among older persons

because the average number of difficulties in performing daily activities increases

sharply with age (Rodgers & Miller, 1997).

Because functional difficulty threatens one's ability to live autonomously

and increases his or her reliance on others, older persons might leave long-occupied

homes to seek more appropriate accommodations when they experienc it (Golant,

1992). In fact, a residential move in the community is positively associated with

functional difficulty in instrumental activities (Coisher & Wallace, 1990; Longino,

Jackson, Zimmerman, & Bradsher, 1991; Speare, Avery, & Lawton, 1991). The

increased likelihood of nursing home placement is related to functional difficulty in

basic activities (Wolinsky, Callahan, Fitzgerald, & Johnson, 1992, 1993; Worobey

& Angel, 1990). These findings confirm that older persons are motivated to

relocate because of the need to compensate for functional difficulty.

The relocation rate among older persons, however, has been generally low.

According to Current Population Survey (U.S. Bureau of the Census, 2000a), 4.5%

of community-living respondents aged 65 or older made a residential move

between March 1998 and March 1999. Speare et al. (1991) reported from a national

survey (Longitudinal Survey of Aging) that 6.1% of community-living respondents

aged 70 or older made a residential move and 3.3% of community-living

respondents aged 70 or older entered an institutional setting between 1984 and

1986. In a regional survey (the Iowa 65+ Rural Health Study), about 5% of

community-living respondents aged 65 or older made a residential move or entered

an institutional setting between 1986 and 1987 (Coisher & Wallace, 1990).

What keeps older persons from moving when their functional ability begins

to decrease? First of all, most older persons, despite challenges of physical and

cognitive limitations, want to stay in their current home (Pynoos & Redfoot, 1995;

Sherman & Combs, 1997). According to a survey by American Association of

Retired persons (AARP, 2000), 89% of respondents aged 55 or older noted that

they would like to remain in their current residence for as long as possible. Even if



they needed help caring for themselves, 82% of respondents preferred not to move

from their current home (AARP, 2000). Research findings demonstrate clearly that

older persons make various adjustments to stay in their homes (Golant, 1992;

Wister, 1989). Struyk and Katsura (1987) reported that reliance on persons, mainly

family members, was one of the important coping strategies of older persons with

functional difficulty.

Literature from family sociology and social gerontology suggests that the

in-home presence of a caregiver might be a major buffer to the relocation of older

persons motivated by functional difficulty. Several studies confirm that the in-home

presence of caregivers is associated with the decreased probability of residential

moves among older persons with functional difficulty in instrumental activities

(Bradsher, Longino, Jackson, & Zimmerman, 1992; Zimmerman, Jackson,

Longino, & Bradsher, 1993). The interaction effect of functional difficulty and the

in-home presence of caregivers on the relocation of older persons is a recent

research concern. Studies of this topic can be expanded into a broad range of

issues. Litwak and Longino (1987) suggested that family care-giving or home-

delivered care might reduce the likelihood of entering an institutional setting.

Whether assistance from human resources cushion against a residential move or

entrance into an institutional setting in conjunction with functional difficulty needs

further investigation.

Less attention has been given to the influence of physical environment in

the residence on functional ability and, for that matter, little is known about the role

of physical environment in day-to-day functioning of older persons. Recognition is

growing, however, that the physical environment in the residence can either

enhance or impede daily activities of older persons (Satariano, 1997). Verbrugge

and Jette (1994) reported that personal capacity in addition to access to assistance

determined the level of difficulty experienced by older persons. For example, an

older person's difficulty in crossing a street was not only associated with the

reduced walking speed of that person but also the length of time between changing

signals at intersections (Langlois et al., 1997). This finding suggests an important
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implication: built-environment features in the residence could condition the level of

functional ability and, therefore, affect independent living of older persons.

Satariano (1997) proposed that studies about the effect of physical environment in

the residence on older persons' satisfactory completion of daily tasks should be

encouraged and expanded. So far, few studies have investigated whether built-

environment features in the residence contribute to independent living of older

persons and, in turn, affect prospects for older persons to remain in their homes.

Enhancing independent living of older persons in the community setting is

the central focus of social housing initiatives in the United States. An array of

intervention strategies is needed (Gill, Williams, Robinson, & Tinetti, 1999). In this

context, estimating the effect of functional ability on the relocation of older persons

in an expanded area of daily activities is timely. Investigating whether or not the

effect of functional ability on the relocation of older persons differs with assistance

from human resources or built-environment features is an important research

agenda. It may enhance our knowledge of conditions under which functional ability

predicts the relocation of older persons.

1.1 Purpose Statement

The purpose of this study was to examine conditions under which functional

ability predicts the relocation of older persons. Relocation includes a residential

move in the community or entrance into an institutional setting. The research

purpose will be addressed by investigating the following research questions:

Regarding the effect of functional ability on relocation,

(1) Are older persons likely to make a residential move when their

functional ability decreases?

(2) Are older persons likely to enter an institutional setting when their

functional ability decreases?



Regarding the interaction effect of functional ability and assistance from human

resources on relocation,

(1) Are older persons who receive assistance from human resources less

likely to make a residential move than are older persons who do not

receive assistance from human resources when their functional ability

decreases?

(2) Are older persons who receive assistance from human resources less

likely to enter an institutional setting than are older persons who do not

receive assistance from human resources when their functional ability

decreases?

Regarding the interaction effect of functional ability and built-environment

features on relocation,

(1) Are older persons who live in a residence with built-environment

features less likely to make a residential move than are older persons

who live in a residence without built-environment features when their

functional ability decreases?

(2) Are older persons who live in a residence with built-environment

features less likely to enter an institutional setting than are older persons

who live in a residence without built-environment features when their

functional ability decreases?

1.2 Research Objectives

The traditional public-sector approach to the housing needs of older persons

with functional difficulty has offered one option: institutionalization. This outdated

model was criticized for contributing to premature institutionalization and,

therefore, unnecessary loss of independence and high costs to society (Filion,

Wister, & Coblentz, 1992). It has now been replaced with a new objective: to allow



older persons the greatest autonomy for the longest period of time. Therefore,

current housing policy and community-based care service targeting older persons

emphasize the concept of aging in place and the concomitant support of de-

institutionalization.

During the first half of the twenty-first century, older persons are expected

to have a reduction in surviving children and many are expected to have no

surviving children (Wolf, Freedman, & Soldo, 1997). These demographic trends

imply great strains on the ability of families to serve as the main source of private

sector care for older persons. The agencies and professionals who take charge of

community-based care service programs have compelling reasons to understand the

process in which the care from private -sector helps older persons maintain their

living in the community setting.

The most preferred housing choice among older persons has been to remain

in their current residences as long as possible (Golant, 1992). Research interest

among housing researchers has focused on developing the design criteria of

residential environments in which older persons could age in place regardless of

their functional ability status. Agencies that set and enforce safety standards for

built environments need to incorporate universal design standards into residential

designs.

This study explores conditions under which functional ability predicts the

relocation of older persons. Findings from this study are expected to provide

important information concerning interventions that help older persons maintain

their independent living in the community. In addition, results are expected to

benefit not only older persons but also the professionals and experts involved in

designing and addressing those interventions.



1.3 Limitations

(1) Older persons use a broad range of strategies to fill the gap between

demands from their residential environment and their functional ability (Carp,

1984; Kahana, 1982; Wister, 1989). The most prevalent strategy is psychological

adaptation, which is defined as internal responses to the difference between

individual competence and environmental demands (Wister, 1989). Older persons

tend to understate their housing problems and sources of dissatisfaction and to

engage in psychological coping mechanisms such as denial, ignoring,

desensitization, and lowered expectations (Golant, 1992; Wister, 1989). These

types of psychological coping mechanisms were beyond the content of this study.

(2) Subjective factors, such as needs, preferences, attitudes, knowledge,

and perceptions were assumed to influence the propensity of older persons to

change their residential environments. A particular attitudinal orientation due to

limited time in their life keep older persons from considering various housing

options (Wister, 1989). Investigating the effect of subjective factors on relocation

of older persons was beyond the research interest of this study.

(3) Relocation is one of the possible behavioral responses of older persons

when their functional ability decreases (Jackson, Longino, Zimmerman, &

Bradsher, 1991). Behavioral responses might include residential modifications,

changing on&s living arrangements, seeking assistance from relatives in the

household or living nearby, participation in local programs, residential moves in the

community, and entering into an institutional setting (Spear et al., 1991). Although

there is no way to know all of the possible behavioral responses to functional

difficulty, two types of relocation behaviors, a residential move in the community

or entering an institution setting, were investigated in this study.



1.4 Definitions of Terms

BADL (Basic Activities of Daily Living): a four-item index measuring

difficulty in performing activities essential for self-care (i.e., bathing, dressing,

getting in and out of bed, and using the toilet) (Stump, Clark, Johnson, &

Wolinsky, 1997).

HADL (Household Activities of Daily Living): a two-item index measuring

difficulty in performing activities essential for home-care (i.e., preparing hot meals

and shopping for groceries) (Stump et al., 1997).

AADL (Advanced Activities of Daily Living): a three-item index measuring

difficulty in performing activities more cognitive in nature than BADL and HADL

(i.e., managing money, making telephone calls, and taking medications) (Stump et

al., 1997).

LBA (Lower Body Activities): a four-item index measuring difficulty in

performing activities that utilize lower body mobility and strength (i.e., walking

several blocks, climbing one flight of stairs, pulling or pushing large objects, and

carrying over 10 pounds) (Stump et al., 1997).

Functional ability: The concept of functional ability indicates the extent to

which an individual can perform requirements of daily living (Rodgers & Miller,

1997). It has become the most popular way of describing the competence of an

older person to continue to live in the community setting (Abler & Fretz, 1988). At

the same time, functional ability has become the most widely used way of

determining care service needs of people aged 70 or older (Rodgers & Miller,

1997). In this study, functional ability was measured using the four multi-item

indices by Stump et al. (1997): (1) BADL, HADL, AADL, and LBA difficulty at

baseline interview; (2) BADL, HADL, AADL, and LBA decline between baseline

and follow-up interview.

Assistance from human resources: in-home help with daily activities from

any care-giving source.



Built-environment features: the following installations/structures within the

residential environment: (1) ramps at street level; (2) special railings; (3)

modifications to allow someone in a wheelchair; (4) modifications to the bathroom

such as grab bars or a shower seat; and (5) a special call device or system to get

help.

Entrance into an institutional setting: change in place of residence into a

nursing home or health care facility between baseline and follow-up interview.

Institutional settings: a nursing home or other health care facility that

provides the following services: dispensing of medication, 24-hour nursing

assistance and supervision, personal assistance, and room and meals.

Older persons in this study: individuals aged 70 or older who are the United

States community-living residents.

Relocation: a residential move in the community or entrance into an

institutional setting by an older person to compensate for decreased functional

ability.

Residential move: change in home residence between baseline and follow-

up interview.
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2. REVIEW OF LITERATURE

2.1 Theoretical Models on the Relocation of Older Persons

2.1.1 Ecological Model of Aging

Since Darwinism made its evolutionary impact on modern thinkers, the

interaction between person and environment has become a main research interest in

many disciplines (Wister, 1989). In psychological history, development in person-

environment theory can be traced to the work of Lewin (1935, 1951 as cited in

Wister, 1989), whose famous formula, B = f (P. E), is read, "behavior is a function

of both the person and the environment" (Wilkie, 1994, p. 132). Murray's (1938 as

cited in Wister, 1989) notion of an individual's need to maintain equilibrium with

his or her environment has had an impact on person-environment theory. The

formula: B = f (P, E, P x E), where behavior (B) is a function (f) of person (P),

environment (E), and the interaction between the two (P x E), is generally adopted

by researchers working on the person-environment theory (Wister, 1989).

Environmental psychologists have constructed a series of person-environment

models that address the importance of balancing environmental demands with age-

related individual competencies (Carp, 1984; Kahana, 1982; Lawton & Nahemow,

1973; Pastalan & Carson, 1970). Among these models, the ecological model of

aging by Lawton and Nahemow (1973) has had the greatest influence on housing

researchers who attempt to understand why and when older persons changed their

residential environment.

The ecological model of aging by Lawton and Nahemow (1973) account for

individual behavior in terms of dynamic balance between demands imposed by

environment (press) and an individual's ability to cope with those demands

(competence) (Wister, 1989). Press is defined as the extent to which the



environment demands behavioral responses (Murray, 1938 as cited in Wister,

1989). Competence refers to the ability to respond adaptively in the areas of social

roles, sensory-motor and perceptual functions, and cognition (Wister, 1989). As

people age, they experience deterioration in strength and mobility, sensory-motor

skill, and cognitive functions. A central hypothesis of the ecological model of aging

is that individuals with high competence can withstand greater levels of press than

those with low competence, while those exhibiting low competence are more

vulnerable to demands imposed by environment (Wister, 1989).

The ecological model of aging by Lawton and Nahemow (1973) led

housing researchers to pay special attention to the effect of residential environment

on older persons. Housing researchers regard the residential environment as an

important factor that influences behaviors of older persons. Underlining

assumptions are that, first, older persons have a high probability of experiencing

limitations in strength and mobility, sensory -motor skill, and cognitive functions.

Second, the extent to which the dwelling is suited for the personal competence of

older persons defined the press with which they coped in accomplishing day-to-day

tasks (Czaja, Weber, & Nair, 1993; Satariano, 1997). Housing researchers derived a

hypothesis from the ecological model of aging: when older persons experience

unbalance between their competency and residential environment, they engage in

behavioral responses such as relocation or modification that mitigates increasing

press from that unbalance (Gilderbloom & Markham, 1996; Gilderbloom &
Rosentraub, 1990; Wister, 1989).

2.1.2 Life Course Model

Life course a schedule or sequence of roles and group memberships that

individuals follow as they move through life is socially prescribed (Kart, 1997).

The life course is a sequence of role transitions, entries, and exits that create a

trajectory through life (Cavanaugh, 1999). Although the life course may include
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predictable, socially recognized transitions, most people experience events and

circumstances over which they have little or no control. Coping with the stresses of

transitions and developing successful adaptive strategies are important elements in

the life course (Kart, 1997). Coping describes the behaviors that individuals use to

prevent, alleviate, or respond to stressful situations (George, 1980). It is generally

believed that individuals develop and refine a repertoire of workable coping

strategies throughout adulthood that are compatible with their personal

dispositions, lifestyles, and resources (George, 1980). Individuals draw upon

personal resources in stressful situation, including finances, health, education, and

social supports.

The personal resources of older persons reflect events and experiences

earlier in their life course: features of family, work, and personal history that

culminat in old age (Elder, 1985). The distribution of individuals across different

types of residential arrangements in later life reflects demographic, social,

economic, and health characteristics of these individuals as well as their

preferences for various residential arrangements (Mutchler & Burr, 1991).

Mutchler and Bun (1991) suggest that the resources available to each individual

condition the choice of residential arrangement as he or she ages. An abundance of

research suggests that health and kinship are particularly important considerations

when older persons chose residential arrangements (Kobrin 1981; Wolf, 1984;

Wolf & Soldo, 1988). Depending on the particular circumstances of older persons

with functional difficulty, coping might entail little or no changes in the way they

meet requirements of everyday life, or they may need new strategies (Reschovsky

& Newman, 1990). Turning to family and friends for assistance with activities that

once were undertaken independently, purchasing assistance from formal service

providers, or relocating to a more supportive residential setting are included in

those strategies (Reschovsky & Newman, 1990).

The migratory behavior of human beings are closely associated with

developmental tasks in their life course (Weeks, 1986). Demographers look at total

flows of older persons by origin and destination and by demographic characteristics
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such as age, gender, race and marital status (Rogers & Watkins, 1987). They

discern distinctive patterns of migration by older persons that are not driven by the

labor market (Meyer & Speare. 1985: Wiseman, 1980). Gerontologists took a life

course model to study the migration patterns of older persons in the past two

decades (Hass & Serow, 1993; Oldakowski & Roseman, 1986; Spear & McNally,

1992; Wiseman & Roseman, 1979). Litwak and Longino (1987) proposed a life

course typology to explain the migration patterns of older persons.

According to Litwak and Longino (1987), the first type of move in the life

course typology closely follows retirement. At or early in retirement, older persons

are likely to move to a location that offers great amenities. Movers often are

married couples in good health with better than average financial resources. They

appear to be motivated primarily by life-style considerations. Only a minority of

retired persons make this type of move (Wiseman, 1980). The second move type in

the life course typology tends to arise when older persons experience a moderate

level of functional difficulty that makes everyday household tasks difficult to

perform. If older persons live some distance from an individual who can provide

help, they move to get the help they need (Litwak & Longino, 1987). The third

move type in the life course typology occurs when older persons suffer from severe

forms of chronic difficulty and they need an institutional setting to provide

exclusive long-term care. Limited kin resources might further motivate the third

type of move (Litwak & Longino, 1987).

Litwak and Longino (1987) added that the three move types are not

required in the life course nor must they occur in a particular sequence. Most of

older persons do not make any of the three types of moves. An older person might

make only one move, and additional moves might be preempted by death.

However, older persons who make second or third types of moves tend to have a

higher median age than those making a post-retirement amenity move. In that

sense, the three types of moves often are discussed in the sequential typology

(Litwak & Longino, 1987).
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2.2 Findings from Previous Studies

2.2.1 Relocation

Migration research exclusively focuses on the relocation of recent retirees

who tend to move for life-style reasons, to the neglect of health factors. Geographic

relocation of older persons is not limited only to recent retirees. The relocation rate

among older persons increases after age 75. This increment of late-life moves

relates to functional ability (Rogers & Watkins, 1987). Understanding the

relocation of older persons with functional ability impairment can be approached in

two theoretical contexts: the ecological model of aging and the life course model.

From the perspective of the ecological model, many housing researchers

hypothesize that unbalance between the competency of older persons and their

residential environment result in behavioral responses such as relocation or

modification. A few studies, however, investigated this topic at the empirical level

and most were limited to residential modification. Pre-retiree homeowners often

note that their homes could be modified to accommodate a wheelchair (McFadden,

Brandt, & Tripple, 1993). But older persons infrequently introduce special design

features into their homes (Gilderbloom & Markham, 1996; Katsura, Struyk, &

Newman, 1988; Pynoos, Cohen, Davis, & Bernhardt, 1987; Struyk, 1982; Wister &

Burch, 1987). Although the most likely group to make home modifications were

older persons with home activity limitations (Golant, 1992), low incidences of

residential modifications occur in response to depressed levels of functional ability

(Filion et al., 1992; Pynoos et al., 1987; Struyk & Katsura, 1987; Wister, 1989).

Older persons who can rely on another household member for assistance are less

likely to initiate home modifications (Pynoos et al., 1987). Few studies examine the

relationship between relocation and residential environment among older persons

with functional disabilities. However, Wister (1989) reported that physical strength
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and mobility had no significant effect on dwelling selection by older persons living
in the community.

Social gerontologists have investigated the relationship between functional

ability and relocation among older persons from the life course model perspective.

In the life course typology of moves proposed by Litwak and Longino (1987), the

second type of move, a residential move, was motivated by the need to compensate
for the moderate level of functional difficulty via assistance from kinship network.
The higher incidence of residential moves in the community was positively
associated with difficulty in instrumental activities regarded as the moderate level

of functional difficulty (Bradsher et al, 1992; Jackson et al., 1991; Longino et al.,
1991; Zimmerman et al., 1993). The difficulty in instrumental activities increases

the probability of residential moves that bring older persons geographically closer
to their adult children (Silverstein, 1995).

Litwak and Longino (1987) proposed that the third type of move, entrance
into an institutional setting, is motivated by the intensive care needed to
compensate for severe forms of chronic difficulty. Social gerontologists do not

usually study the third type of move. However, health policy researchers have

examined relationships between functional ability and nursing home placement

(Guralnik, LaCroiz, Branch, Kasl, & Wallace, 1991; Wolinsky et al., 1992, 1993;
Worobey & Angel, 1990). The results reveal that difficulty in basic activities,

regarded as the severe form of functional difficulty, greatly increases the likelihood
of institutionalization.

Previous studies utilizing the life course perspective testify that the

occurrence of residential moves or entrance into an institutional setting are

determined by the locus of available social resources, particularly kinship

networks, that can provide assistance for functional difficulty. The ecological

model of aging suggests that increasing press from unbalance between the

competency of older persons and their residential environment might result in

relocation. Relocation of older persons is conceptualized as a major mechanism for
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compensating for the difference between functional ability and physical or social

environment as well as functional difficulty.

2.2.2 Functional Ability

The most cited and widely used functional ability measures are the index of

activities of daily living (ADL) (Kats, Ford, Moskowitz, Jackson, & Jaffe, 1963)

and the index of instrumental activities of daily living (IADL) (Lawton & Brody,

1969). Katz et al. (1963) developed the index of ADL, while observing a large

number of activities performed habitually and universally by a group of patients

with fracture of the hip. ADL measures six functions: feeding, continence, getting

in and out of bed, using the toilet, bathing, and dressing (Katz et al., 1963). The

index of ADL was originally developed as an observational dichotomous scale. But

over time ADL was adapted to survey self-reports of basic personal care tasks

(Kane & Kane, 1981; Rodgers & Miller, 1997; Wiener, Hanley, Clark, & Van

Nostrand, 1990). The IADL index includes functions such as telephoning,

shopping, food preparation, medicine use, and financial behavior. IADL tasks are

more complex than ADL tasks that are largely concerned with basic body

maintenance. Performing IADL tasks well is related to social competency
(Fillenbaum, 1985).

The indices of ADL and IADL are frequently used by social gerontologists

interested in confirming the second move type proposed by Longino and Litwak

(1987). Longino and Litwak (1987) proposed that a moderate level of functional

difficulty is associated with help-motivated residential moves among older persons.
In empirical studies, IADL difficulty at baseline is positively associated with the

probability of a residential move over the next two years among respondents aged

70 or older. An increase in IADL difficulty is more strongly associated with the

probability of a residential move over the same two years (Bradsher et al., 1992;
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Jackson et al., 1991; Longino et al., 1991). In contrast, ADL difficulty at baseline is

not associated with the probability of a residential move occurring over the next

two years (Bradsher et al., 1992; Jackson et al., 1991; Longino et al., 1991).

Additionally, an increase in ADL difficulty is not associated with the probability of

a residential move concurrently occurring over the same two years (Bradsher et al.,

1992; Jackson et al., 1991; Longino et al., 1991). It has been confirmed that IADL

difficulty is a main predictor of a help-motivated residential move in the

community. An important finding from these studies is that the increase in IADL

difficulty over time is a stronger predictor of a residential move than IADL

difficulty at baseline. Jackson et al. (1991) found that the effect of IADL decline

over two years had almost twice the effect on the probability of a residential move

as IADL difficulty at baseline. Speare et al. (1991) suggested that relocation

occurred not so much as a response to long-standing or gradual changes but as a

response to rapid change in functional ability.

For more than three decades, the indices of ADL and IADL have been the

most common means to assess functional ability among older persons (Stump et al.,

1997). Although the indices of ADL and IADL are central to gerontological

research, few studies have addressed reliability, validity, and factorial structure of

these measures (Kane & Kane, 1981). Wolinsky and his colleagues (Fitzgerald,

Smith, Martin, Freedman, & Wolinsky, 1993; Wolinsky et al., 1992, 1993;

Wolinsky & Johnson, 1991; Wolinsky, Johnson, & Fitzgerald, 1992) have used

exploratory factor analysis to examine structural properties of ADL and IADL

indices. They found three factors which they labeled basic, household, and

advanced ADL. Further analysis resulted in two additional factors which they

labeled lower body and upper body activities. The five multiple-item indices of

functional ability developed by Wolinsky and his colleagues are: (1) basic activities

of daily living bathing, dressing, getting out of bed, using the toilet, and walking;

(2) household activities of daily living meal preparation, shopping, and light or

heavy housework; (3) advanced activities of daily living managing money, using

the telephone, and eating; (4) lower body activities walking a quarter of a mile,
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walking up 10 steps without rest, standing or being on the feet for two hours,

stooping, crouching or kneeling, and lifting or carrying 25 pounds; (5) upper body

activities sitting for two hours, reaching over the head, reaching out as if to shake

hands, and using fingers to grasp objects.

Stump et al. (1997) assessed the structure of functional ability items in a

survey of Asset and Health Dynamics (AHEAD) using confirmatory factor

analysis. They replicated fewer of the five multi-item indices of functional ability

found by Wolinsky and his colleagues, excluding the index of upper body

activities. The four multi-item indices by Stump et al. (1997) follow: (1) basic

activities of daily living bathing, dressing, getting in and out of bed, and using the

toilet; (2) household activities of daily living preparing hot meals and shopping

for groceries; (3) advanced activities of daily living making telephone calls, taking

medications, and managing money; (4) lower body activities walking several

blocks, climbing one flight of stairs, pulling or pushing large objects, and carrying

over 10 pounds. The multiple-item indices of functional ability make it possible to

investigate the effect of functional ability on the relocation of older persons in a

rich range of activities.

2.2.3 Assistance from Human Resources

Litwak and Longino (1987) proposed that a residential move might be

motivated by the need to compensate for a moderate level of functional difficulty.

They also suggested that entrance into an institutional setting might be motivated

by an intensive care need for severe forms of chronic difficulty. Thus, in-home

availability of assistance from human resources might keep older persons from

help-motivated relocation (Litwak & Longino, 1987).

Most of the care given to community-dwelling older persons is provided by

informal sources of support (Norgard & Rodgers, 1997; Stone, Cafferata, & Sangi,
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1987). Although formal sources of home care are used in conjunction with informal

sources (Coward, Cutler, & Mullen, 1990; Short & Leon, 1990), relatively few

older persons rely solely on formal sources of in-home care (Kart, 1991; Soldo,

Agree, & Wolf, 1989). The literature from family sociology has shown that family

members are prominent sources of private-sector care for olderpersons (Wolf et al.,
1997). Spouse, sons and daughters, Sons- and daughters-in-law, siblings, and

grandchildren are identified as the most important caregivers (Aquilino, 1990;

Bachrach, 1980; Bishop, 1986; Coward & Dwyer, 1990; Crimmins & Ingegneri,

1990; Matthews, 1987; Matthews & Rosner, 1988; Silverstein, 1995; Soldo, Wolf,

& Agree, 1990; Spitze & Logan, 1990; Spitze, Logan, & Robinson, 1992; Waite &

Hughes. 1999; Wilmoth, 1998; Wolf, 1984). These findings suggest that the in-

home presence of caregivers is negatively related to relocation of older persons
with functional difficulty.

The risk of an extended stay in a nursing home is high for childless older

persons who live alone (Boaz & Muller, 1994). The risk of nursing home

placement is associated with those who are recently widowed (Wolinsky &

Johnson, 1992; Worobey & Angel, 1990) and those who have few non-kin social

supports (Wolinsky & Johnson, 1991). Zimmerman et al. (1993) found that the

perceived availability of someone in the home reduces the probability of a

residential move among older persons with IADL difficulty.

The in-home presence of caregivers, however, is not a direct indicator of

type of daily-living tasks for which assistance is given. Finer measures of

assistance, however, are not widely available. Only one study located used a direct

measure of assistance and investigated whether or not the assistance given for

specific functional difficulties influenced the probability of relocation in

conjunction with functional ability (Miller, Longino, Anderson, James, & Worley,

1999). Older persons are more likely to make a residential move when they receive

no assistance for difficulty in the cognitive activities such as making telephone

calls, taking medications, and managing money (Miller et al., 1999).
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Interaction between functional ability and assistance from human resources

and its effect on relocation needs to be further investigated. This study examined

whether assistance given for functional difficulty would reduce the incidence of

relocation among older persons. Neither frequency and regularity of assistance

given for functional difficulty nor the relationship of caregivers to older persons
were the research focus of this study. Assistance from human resources was

defined as in-home help from care-giving source that older persons receive for

difficulty in achieving daily activities.

2.2.4 Built-Environment Features

A major block to progress in person-environment research is the lack of

functionally meaningful ways to describe the environment (Howell, 1980). Because

meaningful categorizations of actual environment are difficult to develop and the

developed typologies have not led to efficient prediction of behavior, behavioral

scientists and architects have only investigated exclusively the perceived

environment. Measures of actual versus perceived environments are important for

understanding person-environment interaction, but they represent different

variables (Pan, 1980). When behavioral scientists failed to differentiate the

perceived environment with actual environmental characteristics, they could not

use their data to help with the design of actual environments in which people could

function competently (Parr, 1980). This raised the question of how to measure
features of the actual environment directly and objectively (Pan, 1980; Satariano,

1997).

Behavioral scientists have developed taxonomies for the features of actual

environment (Harrigan, 1974; Lemke, Moos, Mehren, & Gauvin, 1979). But each

of the tax onomies was developed to suit the unique needs of the investigators and

lacked empirical refinement and theoretical consensus (Lawton & Nahemow,

1973). Furthermore, there have been few studies that investigate roles of
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environment features in the day -to-day functioning of older persons with the

exception of some studies on falls and injuries (Satariano, 1997).

In the studies on falls and injuries of older persons, home interviews were

conducted, using a standardized questionnaire to record information about the

physical characteristics of the residence. Home interviews were supplemented with

a home assessment. A trained research staff completed a room-by-room assessment

for potential environment hazards, using an environmental assessment checklist.

Certain environmental factors (i.e., poor lighting, low seats, storage problems,

clutter, and loose hail rug) were important in predicting an older person's fall at

home during routine activities (Gill et al., 1999; Northridge, Nevitt, Kelsey, &

Link, 1995; Sattin, Rodriguez, DeVito, & Wingo, 1998; Speechley & Tinetti, 1991;

Tinetti et al., 1994). Corresponding interventions for identified risk factors were

recommended, for example, addition of grab bars, handrails or raised toilet seats

and removal of tripping hazards or non sturdy furniture.

The study on falls and injuries demonstrated that the lack of built-

environment features in a residence to support daily activities resulted in adverse

functional outcomes. Findings from these studies suggest that supportive built-

environment features in a residence contribute to independent living of older

persons and, in turn, reduce the probability of their relocation. However, there is

scant evidence to support the suggestions. The unavailability of objective and direct

measures of built-environment features in the residence contributes to the lack of
evidence.

Characteristics of physical environment in the residence were not widely

measured. For example, American Housing Survey (AHS) provides aggregate

information on the residential environment of United States' households every

other year (U.S. Census Bureau, 2001). Although researchers can obtain raw

information on the residential environment of individual respondents from AHS

archives, the information is limited for measures of specific built-environment

features that can influence the satisfactory completion of daily activities of older

persons. The national survey AHEAD (1993) provides information on the
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following built-environment features in the residence of an individual respondent:

(1) ramps at street level, (2) special railings, (3) modifications to allow someone in

a wheelchair, (4) modifications to the bathroom such as grab bars or a shower seat,

and (5) special call device or system to get help. Golant (1992) identified an array

of physical conditions in the residence that could make it difficult for self-reliance

by the older resident. The absence of the five built-environment features in

AHEAD is particularly important. So far, the five items of built environment

features in AHEAD are relatively effective measures of physical environment in

the residence in terms of current availability in a national survey, and they are

frequently introduced into households that include at least one member with

functional difficulty (Golant, 1992).

2.2.5 Socio-Demographic Variables

Previous studies reported that age, gender, income, race, homeownership,

and duration of residence are related to the relocation of older persons in addition to

their functional ability. Thus, socio-demographic variables need to be controlled

when the relationship between functional ability and residential relocation is

investigated as in this study.

Age: Age is closely related to the functional disability of older persons

(Jackson et al., 1991; Speare et al., 1991). The literature reports that age is also

related to the relocation of older persons (Jackson et al., 1991; Miller et al., 1999;

Spear & McNally, 1992; Speare et al., 1991; Zimmerman et al., 1993). Rogers and

Watkins (1987) showed in a detailed age analysis that, in aggregate, migration

tends to increase from age 60 to 70 then it declines until a second rise at the end of

life in the 80s. When age is predictive of changes in residential location, it acts as a

surrogate measure of functional disability. Age should be controlled when the

research interest is to detect the unique effect of functional ability on relocation.
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Gender: The literature indicates that relocation of older persons varies by

gender (Jackson et al., 1991; Miller et al., 1999; Speare et al., 1991; Spear &

McNally. 1992; Zimmerman et al., 1993). Newman (1976) showed that women

were more likely than men to consider housing changes as a result of functional

disability. But women were also less likely to become institutionalized (Mutchier &

Burr, 1991). Illness might be a greater factor in determining the residential

relocation of women than of men in the later stages of life because, given their long

life spans, women suffer more protracted but less fatal disabilities than men

(Manton, 1988; Verbrugge, 1985).

Income: Income helps explain choice of living arrangements, particularly

the decision to live alone (Mutchler, 1992; Mutchler & Burr, 1991). Worobey and

Angel (1990) reported that income is negatively associated with an increased

likelihood of living with others or becoming institutionalized. Income, however,

had no independent effect on residential move in the community among older

persons with functional difficulty (Zimmerman et al., 1993).

Race: Little is known about the impact of race or ethnicity on relocation

among older persons because most community samples contain relatively minority

group members (Miller et al., 1999; Mutchler & Burr, 1991; Worobey & Angel,

1990). Furthermore, apparent evidence is often contradictory (Bachrach, 1980;

Bishop, 1986; Wolf, 1984; Wolf & Soldo, 1988). Widely documented differences

in health and socioeconomic status suggest that the effect of functional ability on

relocation could differ according to race (Schoenbaum & Waidmann, 1997).

Homeownership: Elderly homeowners are less likely to move than those
renting or living rent free (Spear & McNally, 1992). Homeowners were less likely
to take advantage of residential relocation as a means of coping with their

functional disability, possibly reflecting the difficulty of moving out of a longtime

owned home (Reschovsky & Newman, 1990). Homeownership suppresses the odds
for all other types of living and care arrangements relative to living alone with only

informal care (Soldo, Wolf, & Agree, 1990). For all ages of older persons,
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homeownership was a major factor in determining whether a move occurs in

conjunction with a household change (Spear & McNally, 1992).

Duration of residence: Migration literature documents that the concept of

place ties, usually measured by duration of residency as well as homeownership,

has a strong negative effect on the likelihood of relocation among older persons

(Longino et al., 1991). Duration of residency is negatively associated with the

probability of a residential move in the community (Bradsher et al., 1992; Jackson

et al., 1991; Longino et al., 1991; Speare etal., 1991; Zimmerman et al., 1993).

2.3 Hypotheses on the Relocation of Older Persons

The purpose of this study was to examine conditions under which functiona!

ability predicts relocation of older persons, which include a residential move in the

community or entrance into an institutional setting. A review of the literature

identified issues to be considered when the re!ationship between functional ability

and relocation of older persons is investigated.

First, the use of multi-item indices of functional ability make it possible to

investigate the effect of functional ability in a rich range of activities on relocation

of older persons. Change in functional ability over time as well as functional ability

at baseline need to be measured because relocation behavior is likely to occur as a

response to rapid change in functional ability. Using the four multi-item indices

developed by Stump et al. (1997), functional ability in basic activities of daily

living (BADL), household activities of daily living (HADL), advanced activities of

daily living (AADL), and lower body activities (LBA) are related to the probability

of a residential move in the community or entrance into an institutional setting.

Second, the life course model suggests that the locus of available social

support for functional ability, mainly the kinship network, determines relocation of

older persons. Thus, in this study, relocation of older persons is investigated as the
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outcome of an interaction between functional ability and assistance from human

resources.

Third, the ecological model of aging suggests that relocation of older

persons is determined by the extent to which the residential environment

contributes to the satisfactory completion of daily activities as well as functional

difficulty. In this study, relocation of older persons is investigated as the outcome

of an interaction between functional ability and built-environment features in the

residence.

2.3.1 Research Hypotheses on a Residential Move

A series of hypotheses were proposed to estimate (1) the effect of function

ability, (2) the interaction effect of functional ability and assistance from human

resources, and (3) the interaction effect of functional ability and built-environment

features on the probability of a residential move among older persons (see Figure

2.1). They are:

Regarding the effect of functional ability on a residential move,

H 1-1: Older persons are likely to make a residential move when their a. BADL

difficulty is high, b. HADL difficulty is high, c. AADL difficulty is high,

and d. LBA difficulty is high.

H 1-2: Older persons are likely to make a residential move when their a. BADL

difficulty increases, b. HADL difficulty increases, c. AADL difficulty

increases, and d. LBA difficulty increases.

Regarding the interaction effect of functional ability and assistance from human

resources on a residential move,

H 1-3: Older persons who receive assistance from human resources are less likely

to make a residential move when their a. BADL difficulty is high, b. HADL

difficulty is high, c. AADL difficulty is high, and d. LBA difficulty is high.
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Figure 2.1 Research Hypotheses of a Residential Move

Regarding the interaction effect of functional ability and built-environment

features on a residential move,

H 1-4: Older persons who live in a residence with built-environment features are

less likely to make a residential move when their a. BADL difficulty is high,

b. HADL difficulty is high, c. AADL difficulty is high, and d. LBA

difficulty is high.
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Regarding the interaction effect of functional ability and built-environment

features on a residential move,

H 1-5: Older persons who live a the residence with built-environment features are

less likely to make a residential move when their a. BADL difficulty

increases, b. HADL difficulty increases, c. AADL difficulty increases, and

d. LBA difficulty increases.

2.3.2 Research Hypotheses on Entrance into an Institutional Setting

A series of hypotheses were proposed to estimate (1) the effect of functional

ability, (2) the interaction effect of functional ability and assistance from human

resources, and (3) the interaction effect of functional ability and built-environment

features on the probability of entrance into an institutional setting among older
persons (see Figure 2.2). They are:

Regarding the effect of functional ability on a residential move,

H 1-1: Older persons are likely to enter an institutional setting when their a. BADL

difficulty is high, b. HADL difficulty is high, c. AADL difficulty is high,

and d. LBA difficulty is high.

H 1-2: Older persons are likely to enter an institutional setting when their a. BADL

difficulty increases, b. HADL difficulty increases, c. AADL difficulty

increases, and d. LBA difficulty increases.

Regarding the interaction effect of functional ability and assistance from human

resources on a residential move,

H 1-3: Older persons who receive assistance from human resources are less likely

to enter an institutional setting when their a. BADL difficulty is high,

b. HADL difficulty is high, c. AADL difficulty is high, and d. LBA

difficulty is high.
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Figure 2.2 Research Hypotheses of Entrance into an Institutional Setting

Regarding the interaction effect of functional ability and built -environment

features on a residential move,

H 1-4: Older persons who live in a residence with built-environment features are

less likely to enter an institutional setting when their a. BADL difficulty is

high, b. HADL difficulty is high, c. AADL difficulty is high, and d. LBA

difficulty is high.



Regarding the interaction effect of functional ability and built-environment

features on a residential move,

H 1-5: Older persons who live a the residence with built-environment features are

less likely to enter an institutional setting when their a. BADL difficulty

increases, b. HADL difficulty increases, c. AADL difficulty increases, and

d. LBA difficulty increases.



3. METHODS

3.1 Survey Data

30

Data for this study came from the longitudinal national survey of Asset and

Health Dynamics Among the Oldest Old (AHEAD) that began in 1993. A more

accurate assessment of the effect of functional ability on relocation among older

persons needed a longitudinal research design that simultaneously tracked changes

in functional ability and various transitions in residential locations. There have

been few longitudinal national surveys. The most recent one was AHEAD, which

was designed and conducted by the Institute for Social Research (IRS) of

University of Michigan in collaboration with the National Institute on Aging

(NIA).

The intention of AHEAD was to provide policy -makers and scientists with

up-to-date information about how financial, family, and social resources were used

when important health transitions occurred among the older population of the

United States (Heeringa, 1995). AHEAD was designed as a biennial prospective

panel survey study. The target population cohort of AHEAD was the United States

household resident born prior to 1 January 1924. AHEAD has finished three

periods of data collection, 1993, 1995, and 1998. Version 2.10 of AHEAD Wave I

(1993) data files was publicly released through the internet' in March 1998.

Version 1 of AHEAD Wave 2 (1995) data files was publicly released through the

Internet in December 1999. This study used Wave 1 and Wave 2 data files as

baseline and follow-up survey data.

The observation unit of AHEAD was a household unit that included: a

single unmarried person born prior to 1 January 1924; a married couple in which

both persons were born prior to 1 January 1924; a married couple in which only

'Version 2.10 of AHEAD Wave 1(1993) and version 1 of AHEAD Wave 2 (1995) data files was
publicly released at http://www.umich.edu/hrswww/center/pubdata.
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one person was born prior to 1 January 1924. AHEAD used a stratified national

area probability sampling method to select a final sample frame of 7,509

households. From the sample frame households, 10,229 persons were available for

the survey interview. If the selected respondent was married, his or her spouse was

also interviewed regardless of the spouse's age. The data were obtained from 8, 222

respondents. Response rate was 80.38%.

The questions of AHEAD Wave 1 (1993) interview were designed by

researchers from the IRS to reflect transitions in three major domains among older

persons: health, finances, and family. Questions and the question-by-question

instructions for interview flow were programmed, using CAPIJCATI (Computer-

Assisted Personal/Telephone Interviewing system). Approximately 130 field

interviewers, who attended training sessions on the data collection, conducted the

interviews. Two modes of interview were used: telephone interviews for those aged

70-79 in 1993; face-to-face interviews in the home for those aged 80 or older in

1993. Telephone interviews, however, were permitted in cases where the

respondent preferred it. Likewise, face-to-face interviews were permitted in cases

where respondents preferred it. In addition to the English language version of the

questions, a Spanish translation was incorporated into the computer program. A

modification of the interview was prepared for use with proxy informants when the

selected individual was unable to participate. To keep the interview burden

reasonable for people in the oldest-old age range, the average interview length was

limited to approximately 60 minutes. The average length was 61.2 minutes.

AHEAD Wave 2 (1995) interviews were administered as a full-scale re-

interview. Among 8,222 respondents to AHEAD Wave 1 (1993), 6952 respondents

were re-interviewed in Wave 2. Data could not be obtained with 1,270 respondents

(15.45% of Wave 1 respondents) due to death, non-response, or unknown status.

Persons in the institutional setting at the time of Wave 1 were not eligible for

AHEAD. If a respondent became institutionalized after Wave 1, the interview was

continued in Wave 2 either with the respondent or with a proxy.
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3.2 Study Sample Selection

The sample for this study consisted of 6,225 respondents aged 70 or older in

1993. Among the 6,952 respondents who were re-interviewed in the AHEAD Wave

2 (1995) survey, 727 respondents were excluded from study due to the following
reasons.

First, in a married couple household where only one person was age-eligible
for AHEAD (i.e., born prior to 1 January 1924), the spouse of the respondent was

automatically designated for an interview in Wave 1 regardless of his or her age.

Thus, there were the 721 respondents aged less than 70 at the time of Wave I

(1993), and they were excluded from the study sample.

Second, six respondents reported that they made both a residential move

and entered an institutional setting between the Wave 1 (1993) and Wave 2 (1995)

interviews. The outcome variable of relocation in this study was measured by (1)

whether respondent made a residential move in the community between Wave 1

and Wave 2 interviews; (2) whether respondent entered an institutional setting

between Wave I and Wave 2 interviews. A case could not be in more than one

outcome category between Wave 1 and Wave 2. Every case had to be a member of

only one of the categories. Thus, six respondents were excluded from the study

sample.

AHEAD survey was based on a stratified national area probability sample
of the United States' household residents. AHEAD survey also used an over-

sampling method to increase the numbers of Blacks, Hispanics, and residents of the

state of Florida. Special sampling features such as stratification, clustering, and

over-sampling used in the AHEAD sample selection resulted in disproportionate

sampling. A sampling weight scheme is usually used to compensate for

disproportionate sampling (Babbie, 1994). Sampling weights of AHEAD Wave 1

(1993) data were released, but sampling weights of AHEAD Wave 2 (1995) data

were not yet provided at the time of this study. Unweighted data, thus, were used.
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Figure 3.1 Procedure for Study Sample Selection

3.3 Measurement of Variables

3.3.1 Relocation

Relocation was measured by (1) whether respondents made a residential

move in the community between 1993 and 1995; (2) whether respondents entered

into an institutional setting between 1993 and 1995. Non-relocation (i.e., living in

the same house between 1993 and 1995) was coded 0. A residential move was

coded 1. Entrance into an institutional setting was coded 2.

3.3.2 Functional Ability

Stump et al. (1997) performed factor analysis on the functional ability items

of AHEAD survey and confirmed four multi-item indices: (1) basic activities of

daily living (BADL); (2) household activities of daily living (HADL); (3) advanced

activities of daily living (AADL); (4) lower body activities (LBA). Functional
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ability was measured using the four multi-item indices by Stump et al. in this study:

(1) BADL, HADL, AADL, and LBA difficulty in 1993; (2) BADL, HADL,

AADL, and LBA decline between 1993 and 1995. Measures of BADL, HADL,

AADL, and LBA difficulty in 1993 reflected functional ability at baseline.

Measures of BADL, HADL, AADL, and LBA decline between 1993 and 1995

reflected decrease in functional ability over time.

3.3.2.1 Measurement of Functional Difficulty

Respondents were asked whether they had any difficulty with each of the

BADL, HADL, AADL, and LBA items in the AHEAD Wave 1 (1993) interview. If

a respondent reported no difficulty with the asked item, the response was coded 0.

If a respondent reported any difficulty with the asked item, the response was coded

1. When the responses were added up, the total score range was zero through four

for BADL; zero through two for HADL; zero through three for AADL; zero

through four for LBA. Additive sums of BADL, HADL, AADL, and LBA

difficulty were functional difficulty indices, which were considered continuous

variables. Table 3.1 lists details of functional difficulty measurements.
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Table 3.1
Measurement of Functional Difficulty in 1993

Coding Scheme
No difficulty Difficulty

(0) (1) Measurements
BADL items 93 BADL

Getting in and out of bed 0 1 difficulty
Dressing 0 1 index (0-4)
Bathing 0 1

Using the toilet 0 1

HADL items 93 HADL
Preparing hot meals 0 1 difficulty
Shopping for groceries 0 1 index (0-2)

AADL items 93 AADL
Making a telephone call 0 1 difficulty
Taking medications 0 1 index (0-3)
Managing money 0 1

LBAitems 93LBA
Walking several blocks 0 1 difficulty
Climbing one flight of stairs 0 1 index (0-4)
Pulling or pushing large objects 0 1

Lifting weights over 10 pounds 0 1

3.3.2.2 Measurement of Functional Decline

In AHEAD Wave 2 (1995), respondents were asked whether they had

difficulty with BADL, HADL, AADL, and LBA items. Functional decline between

1993 and 1995 was calculated in two steps. First, additive sums of BADL, HADL,

AADL, and LBA difficulty in 1993 were subtracted respectively from additive

sums of BADL, HADL, AADL, and LBA difficulty in 1995. The total score range

was minus four through plus four for BADL; minus two through plus two for

HADL; minus three through plus three for AADL; minus four through plus four for

LBA.
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Second, zero and plus scores were included into functional decline indices,

which were considered continuous variables. Zero score indicated no change in

functional status. Plus scores indicated deterioration in functional status. Minus

scores were excluded from functional decline indices because they indicated

improvement in functional status, and this study was intended to examine effects of

functional decline on the relocation of older persons. Table 3.2 lists details of

functional decline measurements.

Table 3.2
Measurement of Functional Decline between 1993 and 1995

Coding Scheme
Incline No change Decline Measurements

95 BADL difficulty -4 to -1 0 1 to 4 93-95 BADL
93 BADL difficulty decline index (0-4)

95 HADL difficulty -2 to -1 0 1 to 2 93-95 HADL
- 93 HADL difficulty decline index (0-2)
95 AADL difficulty -3 to -1 0 ito 3 93-95 AADL

93 AADL difficulty decline index (0-3)
95 LBA difficulty -4 to -1 0 1 to 4 93-95 LBA
- 93 LBA difficulty decline index (0-4)

3.3.3 Assistance from Human Resources

Respondents were asked whether they received assistance for each of the

four BADL items in AHEAD Wave 1 (1993). If respondents reported no assistance

with the asked item, the response was coded 0. If the respondents reported

assistance with the asked item, the response was coded 1. When the responses were

added up, total score range was zero to four. Zero was categorized 0 to represent no

assistance for BADL. One through four was categorized 1 to represent assistance

for BADL.
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Respondents were asked whether they received assistance for any of four

HADL and AADL items (i.e., preparing hot meals, shopping for groceries, making

a telephone call, and taking medications) in AHEAD Wave 1 (1993). Respondents

were also asked whether they received assistance for managing money. Assistance

measures for HADL and AADL, thus, were combined due to this aggregate way of

data collection. If respondents reported no assistance with any of four items, the

response was coded 0. If the respondent reported assistance with any of four items,

the response was coded 1. If the respondents reported no assistance with managing

money, the response was coded 0. If the respondent reported assistance with

managing money, the response was coded 1. When the responses were added up,

total score range was zero through two. Zero was categorized 0 to represent no

assistance for HADL/AADL. One through two was categorized 1 to represent

assistance for HADL/AADL.

The AHEAD Wave 1 (1993) survey did not ask whether respondents

received assistance for each of four LBA items. Table 3.3 lists measurement details

concerning assistance from human resources.



38

Table 3.3
Measurement of Assistance from Human Resources for Functional Difficulty in
1993

Coding Scheme
No assistance Assistance

(0) (1) Measurements
BADL items No assistance = 0

Getting in and out of bed 0 1 for 0
Dressing 0 1 Assistance =1
Bathing 0 1 for 1, 2, 3, 4
Using the toilet 0 1

HADL/AADL items No assistance =0
(Preparing hot meals for 0
Shopping for groceries Assistance =1
Making a telephone call for 1, 2
Taking medications) 0 1

Managing money 0 1

LBA items

3.3.4 Built-Environment Features

Respondents were asked whether each of the following built-environment

features existed in their residence in the AHEAD Wave 1 (1993) survey: (1) ramps

at street level; (2) special railings; (3) modifications to allow someone in a

wheelchair; (4) modifications to the bathroom such as grab bars or a shower seat;

(5) special call device or system to get help. If respondents reported no existence of

each of five built-environment features, the response was coded 0. If the

respondents reported existence of each of five built-environment features, the

response was coded 1. When the responses were added up, total score range was

zero to five. Zero was categorized 0 to represent no built-environment features in

the residence. One through five was categorized 1 to represent any built-

environment features in the residence.
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Table 3.4
Measurements of Built-Environment Features in 1993

Coding Scheme
No features Features

(0) (1) Measurements
Ramps at street level 0 1 No features = 0
Special railings 0 1 for 0
Modifications to allow Features = 1

someone in a wheelchair 0 1 for 1, 2, 3, 4, 5
Modifications to the
bathroom such as grab
bars or a shower seat 0 1

Special call device or
system to get help 0 1

3.3.5 Socio-Demographic Variables

Age: Age was coded into four categories: (0) 70-74 years; (1) 75-79 years;

(2) 80-84 years; (3) 85 years and older.

Gender: Males were coded 0. Females were coded 1.

Income: Income was coded into four categories: (0) less than $10,000; (1)

$10,000 <$20,000; (2) $20,000 <$30,000; (3) $30,000 or more.
Race: Race was coded into four categories: (0) Blacks/African Americans;

(1) Hispanics/Latinos; (2) American Indians or Alaskan Natives/Asians or Pacific

Islanders/Others; (3) Whites/Caucasians.

Homeownership: Homeownership was coded into three categories. Renters

were coded 0. Other than rent or own home was coded 1. Homeowners were coded

Duration of residency: Duration of residency was coded into two categories.

Less than 10 or 10 years in the same residence was coded 0. More than 10 years in
the same residence was coded 1.



3.4 Analysis Procedure

3.4.1 Proportions of Relocation Relative to Non-Relocation

Relocation was measured by (1) whether respondents made a residential

move in the community between 1993 and 1995; (2) whether respondents entered

into an institutional setting between 1993 and 1995. Logistic regression was

specifically designed to predict the probability that an observation belonged to one

of two responses (Wright, 1997). Data were well suited to the logistic regression

model if one of the two responses occurred relatively more often as the value of

predictor increases (Agresti, 1996). Therefore, the proportions of a residential move

relative to non-relocation and the proportions of entrance into an institutional

setting relative to non-relocation were calculated to determine whether they

followed data trends for logistic regression model estimation.

The proportions of a residential move relative to non-relocation and the

proportions of entrance into an institutional setting relative to non-relocation

increased as 93 functional difficulty scores increased. The proportions of a

residential move relative to non-relocation and the proportions of entrance into an

institutional setting relative to non-relocation increased as 93-95 functional decline

scores increased (see Table B. 1 and B.2 in APPENDIX B).

When assistance from human resources was controlled, the proportions of a

residential move relative to non-relocation increased roughly as 93 BADL

difficulty scores increased. The proportions of entrance into an institutional setting

relative to non-relocation also increased as 93 BADL difficulty scores increased.

Increased rates of both a residential move and entrance into an institutional setting

were different according to the conditions of no assistance/assistance (see Table

B.3 in APPENDIX B).

When built-environment features were controlled, the proportions of a

residential move relative to non-relocation and the proportions of entrance into an
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institutional setting relative to non-relocation increased as 93 functional difficulty

scores increased. But increased rates of both a residential move and entrance into

institutional setting were different according to the conditions of no features

/features (see Table B.4 in APPENDIX B). The proportions of a residential move

relative to non-relocation and the proportions of entrance into an institutional

setting relative to non-relocation increased as 93-95 functional decline scores

increased. But increased rates of both a residential move and entrance into

institutional setting were different according to the conditions of no

features/features (see Table B.5 in APPENDIX B).

The proportions of a residential move relative to non-relocation and the

proportions of entrance into an institutional setting relative to non-relocation

followed the data trend required for logistic regression under the conditions of

functional ability, functional ability and assistance, and functional ability and built-

environment features except for one case. When assistance from human resources

was controlled, the proportions of a residential move relative to non-relocation and

the proportions of entrance into an institutional setting relative to non-relocation

could not be calculated as 93 HADL/AADL difficulty scores increased due to few

cases (see Table B.2 in APPENDIX B). It is reasonable not to proceed with the

logistic regression estimation of the interaction effect of 93 HADLJAADL

difficulty and assistance on relocation.

3.4.2 Correlations among Functional Ability Measures

Stump et al. (1997) performed factor analysis on the structure of functional

ability items in AHEAD Wave 1 (1993) and confirmed the four multi-item indices

of functional ability. The four multi-item indices were the distinctive constructs,

mainly measuring the different dimensions of functional ability. Nevertheless, they

are inevitably correlated to some degree because the decline in functional status

was a generalized process not restricted to one or two dimensions (Wolinsky et al.,
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1993). Table 3.5 lists the correlation matrices of 93 functional difficulty measures

and 93-95 functional decline measures among the respondents of study sample.

BADL, HADL, AADL, and LBA difficulty in 1993 were significantly inter-

correlated (p = < .0001). BADL, HADL, AADL, and LBA decline between 1993

and 1995 were significantly inter-correlated (p = < .000 1). BADL difficulty in 1993

was significantly correlated with 93-95 BADL, 93-95 HADL, 93-95 AADL, and

93-95 LBA decline. HADL difficulty in 1993 was significantly correlated with 93-

95 BADL, 93-95 AADL, and 93-95 LBA decline. AADL difficulty in 1993 was

significantly correlated with 93-95 BADL, 93-95 HADL, 93-95 AADL, and 93-95

LBA decline. LBA difficulty in 1993 was significantly correlated to 93-95 BADL,

93-95 HADL, 93-95 AADL, and 93-95 LBA decline. Negative correlations

between 93 functional difficulty and 93-95 LBA decline indicted that there was no

room for further 93-95 LBA decline for respondents who had already experienced

high BADL, HADL, AADL, and LBA difficulty in 1993.

When measures of functional ability were correlated and they were put

together in a logistic regression model, there would be the risk of repetitive

measurement of functional ability. The existence of repetitive measurements would

mask the unique effect of an individual measure of functional ability on relocation

(i.e., the commitment of a Type 2 error). Type 2 error is defined as the error of

failing to reject the null hypothesis when the null hypothesis should be rejected

(Keppel & Zedeck, 1989). The commitment of a Type 2 error would result in

underestimating the individual effect of functional ability measures (e.g., to reject

the effect of 93 BADL difficulty on a residential move when that effect existed in

reality). When the individual effect of a functional ability measure on relocation is

estimated, other functional ability measures need to be controlled.
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Table 3.5
Correlation Matrices of 93 Functional Difficulty and 93-95 Functional Decline
Measures

93 93
BADL HADL

93
AADL

93
LBA

93-95
BADL

93-95
HADL

93-95
AADL

93-95
LBA

93 0.59 0.48 0.52 0.11 0.11 0.16 -0.12
BADL 1.00 **** **** **** **** ****
93 0.59 0.49 0.24 0.00 0.22 -0.09
HADL 1.00 **** **** **** **** ****
93 0.32 0.19 0.07 0.11 -0.05
AADL 1.00 **** **** ***
93 0.31 0.24 0.20 -0.15
LBA 1.00 **** ****

93-95 0.46 0.48 0.25
BADL 1.00 * **** ****

93-95 0.53 0.23
HADL 1.00 **** ****
93-95 0.21
AADL 1.00
93-95
LBA 1.00****p=<.00l ****p=<.0001

3.4.3 Hierarchical Logistic Regression Analyses of Research Hypotheses

A series of logistic regression models were constructed to estimate the

effect of functional ability, functional ability and assistance, and functional ability

and built-environment features on relocation of older persons (see Table 3.6).

Hypotheses HI -1 a through H 1-id predicted a residential move respectively as a
function of 93 BADL, 93 HADL, 93 AADL, and 93 LBA difficulty when other

predictor variables were controlled. H 1 -2a through H 1 -2d predicted a residential

move respectively as a function of 93-95 BADL, 93-95 HADL, 93-95 AADL, and

93-95 LBA decline when other predictor variables were controlled. H 2-la through

H 2-id predicted an entrance into an institutional setting respectively as a function
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of 93 BADL, 93 HADL, 93 AADL, and 93 LBA difficulty when other predictor

variables were controlled. H 2-2a through H 2-2d predicted an entrance into an

institutional setting respectively as a function of 93-95 BADL, 93-95 HADL, 93-95

AADL, and 93-95 LBA decline when other predictor variables were controlled.

Hypothesis Hl-3a predicted a residential move as a function of the

interaction of 93 BADL difficulty and assistance when other predictor variables

were controlled. H 2-3a predicted an entrance into an institutional setting as a

function of the interaction of 93 BADL difficulty and assistance when other

predictor variables were controlled. H I -3b/2-3b were dropped because the data

trend did not allow logistic regression estimation of the interaction of 93

HADL/AADL and assistance on relocation.

Hypotheses H 1 -4a through H 1 -4d predicted a residential move as

interaction functions between 93 BADL difficulty and built-environment features,

93 HADL difficulty and built-environment features, 93 AADL difficulty and built-

environment features, and 93 LBA difficulty and built-environment features when

other predictor variables were controlled. H 2-4a through H 2-4d predicted an

entrance into an institutional setting as interaction functions between 93 BADL

difficulty and built-environment features, 93 HADL difficulty and built-

environment features, 93 AADL difficulty and built-environment features, and 93

LBA difficulty and built-environment features when other predictor variables were
controlled.

Hypotheses H 1-5a through H 1-Sd predicted a residential move as

interaction functions between 93-95 BADL decline and built-environment features,

93-95 HADL decline and built-environment features, 93-95 AADL decline and

built-environment features, and 93-95 LBA decline and built-environment features

when other predictor variables were controlled. H 2-5a through H 2-5d predicted an

entrance into an institutional setting as interaction functions between 93.95 BADL

decline and built-environment features, 93-95 HADL decline and built-

environment features, 93-95 AADL decline and built-environment features, and 93-
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95 LBA decline and built-environment features when other predictor variables

were controlled.

Hierarchical analyses can be used to determine the unique contribution of

single predictor variables within the context of a larger set of variables (Keppel &

Zedeck, 1989; Ramsey & Schafer, 1997). When the individual effect of a predictor

variable on relocation is estimated, hierarchical analysis procedures can be applied

to control effects of other predictor variables. For example, H 1-la predicted a

residential move as a function of 93 BADL difficulty when other predictor

variables were controlled: older persons are more likely to make a residential move

when their BADL difficulty is high. In order to find out whether 93 BADL

difficulty positively predicts a residential move between 1993 and 1995 regardless

of 93 HADL, 93 AADL, 93 LBA difficulty, and socio-demographic variables,

hierarchical analysis procedures were applied as following:

(1) The null hypothesis of H 1-la stated that the parameter estimate of 93

BADL difficulty was not larger than zero.

(2 ) Residential moves between 1993 and 1995 was stated as a function of

93 BADL, 93 HADL, 93 AADL, 93 LBA difficulty, and socio-demographic

variables (i.e., full model).

(3 ) Residential moves between 1993 and 1995 was stated as a function of

93 HADL, 93 AADL, 93 LBA, and socio-demographic variables (i.e., reduced

model).

(4 ) Deviance (-2LL) of full model was subtracted from 2LL of reduced

model. Whether the difference between 2LL was significantly larger than zero

was decided by chi-square test.

(5 ) The null hypothesis of H 1-1 a was not rejected because the difference

between 2LLs was not significantly larger than zero. One could state that there

was no positive effect of 93 BADL difficulty on residential moves between 1993

and 1995.

A series of hypotheses on the effects of functional ability, functional ability

and assistance, and functional ability and built-environment features on relocation
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of older persons are listed in Table 3.6. Aforementioned hierarchical logistic

regression analysis procedures were applied to each hypothesis to estimate

individual effects of predictors on relocation when effects of other variables on

relocation are controlled.

Table 3.6
Hierarchical Logistic Regression Analyses of Hypotheses on Relocation between
1993 and 1995

Terms
Hypo- in Null
theses Hypotheses (-2LL of Reduced model) (-2LL of Full model)

H 1-la! 93 BADL (93 HADL +93 AADL +93 LBA + socio-demographic
H 2-la variables) (93 BADL +93 HADL +93 AADL +93

LBA + socio-demographic variables)
H l-ib! 93 HADL (93 BADL +93 AADL + 93 LBA + socio-demographic
H 2-lb variables) (93 BADL +93 HADL +93 AADL +93

LBA + socio-demographic variables)
H 1-ic! 93 AADL (93 BADL +93 HADL + 93 LBA + socio-demographic
H 2-ic variables) (93 BADL +93 HADL +93 AADL +93

LBA + socio-demographic variables)
H 1-id! 93 LBA (93 BADL + 93 HADL +93 AADL + socio-
H 2-id demographic variables) (93 BADL +93 HADL + 93

AADL +93 LBA + socio-demographic variables)
H 1 -2a1 9395 (93 BADL +93 HADL +93 AADL +93 LBA + 9395
H 2-2a BADL HADL + 9395 AADL + 9395 LBA + socio-demograpbic

variables) (93 BADL +93 HADL +93 AADL ±93
LBA + 9395 BADL + 9395 HADL + 9395 AADL +
9395 LBA + socio-demographic variables)

H 1-2b/ 9395 (93 BADL ±93 HADL +93 AADL ±93 LBA + 9395
H 2-2b HADL BADL + 9395 AADL + 9395 LBA ± socio-demographic

variables) (93 BADL +93 HADL +93 AADL +93
LBA + 9395 BADL + 9395 HADL + 9395 AADL +
9395 LBA + socio-demographic variables)

H l-2c! 9395 (93 BADL +93 HADL +93 AADL +93 LBA + 9395
H 2-2c AADL BADL + 9395 HADL + 9395 LBA + socio-demographic

variables) (93 BADL ±93 HADL +93 AADL +93
LBA + 9395 BADL + 9395 HADL + 9395 AADL +
9395 LBA + socio-demographic variables)
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Table 3.6 (continued)

H 1-2W 9395 LBA (93 BADL +93 HADL +93 AADL +93 LBA + 9395
H 2-2d BADL + 9395 HADL + 9395 AADL + socio-

demographic variables) - (93 BADL +93 HADL + 93
AADL +93 LBA + 9395 BADL + 9395 HADL + 9395
AADL + 9395 LBA + socio-demographic variables)

H 1 -3a1 93 BADL x (93 BADL + assistance + socio-demographic variables)
H 2-3a Assistance {93 BADL + assistance + (93 BADL x assistance) +

socio-demographic variables)
H 1-3b/ 93 HADL! Dropped: Data trend did not allow logistic regression
H 2-3b AADL x estimation of the interaction of 93 HADL!AADL and

Assistance assistance.
H 1 -4a1 93 BADL (93 BADL + BEF + socio-demographic variables) (93
H 2-4a x BEF a BADL + (93 BADL x BEF) + socio-demographic

variables)
H l-4b! 93 HADL (93 HADL + BEF + socio-demographic variables) (93
H 2-4b x BEF HADL + (93 HADL x BEF) + socio-demographic

variables)
H 1 -4c! 93 AADL (93 AADL + BEF + socio-.demographic variables) (93
H 2-4c x BEF AADL + (93 AADL x BEF) + socio-demographic

variables)
H 1-4W 93 LBA (93 LBA + BEF + socio-demographic variables) (93
H 2-4d x BEF LBA + 93 (LBA x BEF) + socio-demographic variables)
H l-5a/ 9395 (9395 BADL + BEF + socio-demographic variables)
H 2-5a BADL {9395 BADL + (9395 BADL x BEF) + socio-

x BEF demographic variables)
H 1-Sb! 9395 (9395 HADL + BEF + socio-demographic variables)
H 2-5b HADL (9395 HADL + (9395 HADL x BEF) + socio-

x BEF demographic variables)
H 1-Sc! 9395 (9395 AADL + BEF + socio-demographic variables)
H 2-Sc AADL (9395 AADL + (9395 AADL x BEF) + socio-

x BEF demographic variables)
H 1-SW 9395 LBA (9395 LBA + BEF + socio-demographic variables)
FT 2-Sd x BEF (9395 LBA + (9395 LBA x BEF) + socio-demographic

variables)
Note. BEF (Built-Environment Features)



4. RESULTS

4.1 Description of Study Sample

4.1.1 Relocation
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A majority of respondents for this study (91.97%) did not relocate between

1993 and 1995; 4.55% of respondents made a residential move and 3.49% entered

an institutional setting. Table 4.1 lists details of relocation by respondents of the

study.

Table 4.1
Relocation between 1993 and 1995

1995
Non-Relocation Residential-Move Entered-

(%) (%) Institution (%) Total
1993 91.97 4.55 3.49 100.00

N=5725 N283 N=217 N=6225
Note. Unweighted data.

4.1.2 Socio-Demographic Profile

Table 4.2 lists details of the demographic profile of respondents. Ages in

1993 ranged from 70 to over 85, with approximately 40% being between 70 and 74

years old. A majority of respondents were female (61.73%). About 60% of

respondents were in low-income levels, with 28.31 % in $10,000 or less and

3 1.66% in $10,000 through less than $20,000. Whites/Caucasians were a majority

of respondents (80.27%). Percentages of Blacks/African Americans and
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Hispanics/Latinos were 13.01% and 5.46% respectively. A majority of respondents

were homeowners (73.46%) and lived in the same residence more than 10 years

(73.22%). A minority of respondents reported that they were neither homeowners

nor renters (7.18%).

Table 4.2
Socio-Demographic Profile of Respondents in 1993

Frequency Percent
Age

0. 70-74 years 2457 39.47
l.75-79years 1768 28.40
2.80-84years 1243 19.97
3. 85 years ormore 757 12.16

Total 6225 100.00
Gender

0. Male 2382 38.27
1. Female 3843 61.73

Total 6225 100.00
Income

0.410,000 1762 28.31
l.$10,000-<$20,000 1971 31.66
2.$20,000-<$30,000 1130 18.15
3. $30,000 ormore 1362 21.88

Total 6225 100.00
Race

0. Blacks/African Americans 810 13.01
1. Hispanics/Latinos 340 5.46
2.Othersa 78 1.25
3. Whites/Caucasians 4997 80.27

Total 6225 100.00
Homeownership

0. Renter 1137 18.27
1.Otherh 447 7.18
2. Homeowner 4573 73.46

Missing cases 68 1.09
Total 6225 100.00
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Table 4.2 (continued)

Duration of residency
O.LessthanlOorlOyears 1602 25.73
1.MorethanlOyears 4558 73.22

Missing cases 65 1.04
Total 6225 100.00

Note. Unweighted data.
a American Indians or Alaskan Natives/Asians or Pacific Islanders/Others
b neither homeowners nor renters

4.1.3 Functional Ability

4.1.3.1 Functional Difficulty

A majority of respondents (more than 80 %) reported that they had no

BADL, HADL, and AADL difficulty in 1993. Less than 80% of respondents

reported that they had no BADL, HADL, and AADL difficulty in 1995. In contrast,

less than half of respondents reported that they had no LBA difficulty in 1993.

Over a third of respondents reported that they had no LBA difficulty in 1995. Table

4.3 lists details of BADL, HADL, AADL, and LBA difficulty in 1993 and in 1995.
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Table 4.3
Functional Difficulty Measures in 1993 and in 1995

Difficulty in 1993 Difficulty in 1995
Frequency Percent Frequency Percent

BADL (0 to 4)
0 5151 82.75 4568 73.38
1 525 8.43 764 12.27
2 267 4.29 373 5.99
3 154 2.47 195 3.13
4 127 2.04 314 5.04

Missing cases 1 0.02 11 0.18
Total 6225 100.00 6225 100.00
HADL (0 to 2)

o 5207 83.65 4910 78.88
1 629 10.10 579 9.30
2 388 6.23 725 11.65

Missingcases 1 0.02 11 0.18
Total 6225 100.00 6225 100.00
AADL (0 to 3)

0 5523 88.72 5113 82.14
1 433 6.96 556 8.93
2 154 2.47 285 4.58
3 115 1.85 260 4.18

Missing cases 11 0.18
Total 6225 100.00 6225 100.00
LBA (0 to 4)

0 2730 43.86 2191 35.20
1 1059 17.01 1135 18.23
2 784 12.59 903 14.51
3 670 10.76 819 13.16
4 980 15.74 1168 18.76

Missing cases 2 0.03 9 0.14
Total 6225 100.00 6225 100.00

Note. Unweighted data.
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4.1.3.2 Functional Decline

A majority of respondents were stable in their functional ability status

between 1993 and 1995. About 80% of respondents reported no change in BADL.

More than 80% of the respondents reported no changes in HADL and in AADL

respectively. In contrast, over 60% of respondents reported no change in LBA.

About one-fifth of respondents (20.8%) reported at least one BADL decline.

Over ten percent of respondents reported at least one HADL (13.66%) decline and

one AADL (13.60%) decline. About two-fifths of respondents (38.39%) reported at

least one LBA decline. This indicates that substantial functional decline had

occurred between 1993 and 1995 among a minority of respondents although a

majority of the respondents were stable in their functional ability status. Table 4.4

lists details of BADL, IADL, AADL, and LBA decline.

Table 4.4
Functional Decline Measures between 1993 and 1995

Functional Decline between 1993 -1995
Frequency Percent

BADL (0 to 4)
0 4551 78.98
1 694 12.04
2 295 5.12
3 121 2.10
4 89 1.54

Missing cases 12 0.21
Total 5762 100.00
HADL (0 to 2)

0 5033 86.14
1 520 8.90
2 278 4.76

Missing cases 12 0.21
Total 5843 100.00
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Table 4.4 (continued)

AADL (0 to 3)
0 5101 86.21
1 515 8.70
2 199 3.36
3 91 1.54

Missingcases 11 0.19
Total 5917 100.00
LBA (0 to 4)

0 3141 61.40
1 939 18.35
2 666 13.02
3 261 5.10
4 98 1.92

Missing cases 11 0.22
Total 5116 100.00

Note. Unweighted data.

4.1.4 Assistance from Human Resources

Among respondents who reported at least one BADL difficulty in 1993,

more than half (55.36%) reported that they received assistance from human

resources. Within the respondent group with one BADL difficulty in 1993, over a

third (36.19%) received assistance from human resources. Within respondent

groups with more than one BADL difficulty, a majority of respondents received

assistance from human resources; 64.04% for two; 73.38% for three; and 94.49%

for four.

Within the respondents with at least one HADL/AADL difficulty, a

majority (88.3 1%) reported that they received assistance from human resources in

1993. Within the respondent group with one HADLIAADL difficulty in 1993, a

majority (78.70%) received assistance from human resources. Within the

respondent groups with more than one HADL/AADL difficulty, almost all

respondents received assistance from human resources; 96.61% for two; 99.35%
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for three; 98.98% for four; and 99.17% for five. Table 4.5 lists details of assistance

for BADL, HADLJAADL difficulty in 1993.

Table 4.5
Assistance from Human Resources for 1993 Functional Difficulty

Functional Difficulty in 1993
No Assistance Assistance

Frequency % Frequency % Total
Assistance
for 93 BADL

I difficulty 335 63.81 190 36.19 525
2 difficulties 96 35.96 171 64.04 267
3 difficulties 41 26.62 113 73.38 154
4 difficulties 7 5.51 120 94.49 127

479 44.64 594 55.36 1073 a

Assistance
for 93 HADL/AADL

1 difficulty 144 21.30 532 78.70 676
2 difficulties 10 3.39 285 96.61 295
3 difficulties 1 0.65 152 99.35 153
4 difficulties 1 1.02 97 98.98 98
5 difficulties 1 0.83 120 99.17 121

157 11.69 1186 88.31 1343b
Note. Unweighted data.
a A total number of the respondents with at least one BADL difficulty
I) A total number of the respondents with at least one HADL/AADL difficulty

4.1.5 Built-Environment Features

A majority of respondents reported that they had no built-environment

features (61.14%) in their residence in 1993. About a quarter of respondents

reported one built-environment feature (23.26%). A minority of respondents

reported two built-environment features (7.90%). A few respondents reported more
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than two built-environment features in their residence; 3.52% for three; 2.18% for

four; and 1.02% for five.

Less than 10% of respondents reported that ramps, rails, and calling devices

existed in their residence in 1993. Slightly over 10 % of respondents reported the

existence of wheelchair accommodations in their residence. Over a quarter of

respondents (25.80%) reported the existence of grab bars. Table 4.6 lists details of

built-environment features in 1993.

Table 4.6
Built-Environment Features in 1993

A. Number of Built-Environment Features in the Residence
Frequency Percent

0 feature 3806 61.14
1 feature 1448 23.26
2 features 492 7.90
3 features 219 3.52
4 features 136 2.18
5 features 63 1.02
Missing cases 61 0.98
Total 6225 100.00

B. Existence of Built-Environment Features in the Residence
No Features Features

Frequency % Frequency % Total
Ramps 5682 92.23 479 7.77 6161
Rails 5590 90.69 574 9.31 6164
Wheelchair
accommodations 5434 88.27 722 11.73 6156
Grab bars 4573 74.20 1590 25.80 6163
Calling devices 5577 90.54 583 9.46 6160

Note. Unweighted data.
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4.2 Hypotheses Testing on a Residential Move

4.2.1 The Effect of Functional Difficulty on a Residential Move

The null hypotheses H 1-la and H 1- lb were not rejected because -2LL

differences between Model 2 and 1 and between Model 3 and I were equal to zero.
Null hypotheses H 1-ic and H 1-id were rejected because -2LL differences

between Model 4 and 1 and between Model 5 and 1 were not equal to zero (see

Table 4.7 A and B). Older persons were not more likely to make a residential move
between 1993 and 1995 as their BADL and HADL difficulty in 1993 were high.

Older persons were more likely to make a residential move between 1993 and 1995

as their AADL and LBA difficulty in 1993 were high.

Table 4.7
Hierarchical Analyses of Logistic Regression Models for the Effect of 93
Functional Difficulty on a Residential Move between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4 Model 5
93 BADL -0.12 -0.17 -0.06 -0.04
93 HADL -0.30 0.35* -0.13 -0.22
93 AADL 0.35** 0.32* 0.24* 0.34**
93LBA 0.12* 0.10* 0.10* 0.12*

Age
0. 70-74 -0.18 -0.18 -0.17 -0.19 -0.21
1. 75-79 -0.06 -0.06 -0.04 -0.06 -0.06
2.80-84 0.16 0.16 0.16 0.15 0.17
3. 85 or more a

Gender
0. Male -0.12 -0.13 -0.12 -0.11 0.i6*
1. Female a
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Table 4.7 (continued)

Income
0. <$10,000 0.18 0.18 0.18 0.18 0.20
1. $10,000 <$20,000 0.01 0.01 0.01 0.01 0.02
2. $20,000 <$30,000 -0.05 -0.05 -0.05 -0.04 -0.06
3. $30,000 or more a

Race
0. Blacks -0.09 -0.09 -0.09 -0.08 -0.10
1. Hispanics -0.37 -0.37 -0.38 -0.37 -0.36
2. Others 0.07 0.08 0.08 0.09 0.09
3. Whites a

Homeownership
0. Renter 0.31** 0.31** Ø3Ø** 0.29** 0.32**
1. Other -0.01 -0.01 -0.02 0.03 -0.02
2. Owner a

Duration of Residency
0. 10 years or less 0.36**** 0.36**** 0.36**** 0.36**** 0.36****
1. More than l0yearsa

-2LL 2148.01 2149.57 2151.80 2154.98 2154.28
df 17 16 16 16 16
Sample size 5938 5938 5938 5938 5938

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses - Full model in -2LL df X2-test
Hi-la 93BADL 2-1 1.56 1 n.s.
H 1-i b 93 HADL 3 - 1 3.79 1 n.s.
H 1-i c 93 AADL 4 1 6.97** 1 <.01
H 1-i d 93 LBA 5 1 6.27* 1 <.05

Note. Unweighted data
*p<.05 **p<.ol ****p<.000i
a Reference category
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4.2.2 The Effect of Functional Decline on a Residential Move

Null hypotheses H 1 -2a, H 1 -2c, and H 1 -2d were not rejected because

--2LL differences between Model 2 and 1, between Model 4 and 1, and between

Model 5 and I were equal to zero. Null hypothesis H 1-2b was rejected because

-2LL difference between Model 3 and I was not equal to zero (see Table 4.8 A and

B). Older persons were not more likely to make a residential move between 1993

and 1995 as their difficulty in BADL, AADL, and LBA increased. However, older

persons were more likely to make a residential move between 1993 and 1995 as

their difficulty in HADL increased.

Table 4.8
Hierarchical Analyses of Logistic Regression Models for the Effect of 93-95
Functional Decline on a Residential Move between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4 Model 5
93 BADL
93 HADL
93 AADL
93 LBA
93-95 BADL
93-95 HADL
93-95 AADL
93-95 LBA

Age
0. 70-74
1.75-79
2. 80-84
3. 85 or more a

Gender
0. Male
1. Female a

-0.05 -0.08 -0.01 -0.05 -0.05
-0.15 -0.13 -0.36 -0.06 -0.15
0.37 0.38 0.43* 0.31 0.37
0.02 0.04 0.05 0.01 -0.01
0.07 0.12 0.11 0.10
0.36* 0.38* 0.46** 0.39*
0.21 0.23 0.34** 0.22
0.10 0.11 0.12 0.10

-0.07 -0.07 -0.09 -0.08 -0.08
-0.09 -0.09 -0.09 -0.10 -0.10
0.18 0.18 0.19 0.18 0.19

0.l8* 0.18* 0.18* 0.17* 0.l8*
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Table 4.8 (continued)

Income
0. <$10,000 0.04 0.04 0.05 0.05 0.05
1. $10,000 <$20,000 0.07 0.07 0.06 0.07 0.07
2. $20,000 <$30,000 0.00 0.00 0.00 0.00 0.00
3. $30,000 or more a

Race
0. Blacks -0.02 -0.02 -0.02 -0.02 -0.02
1. Hispanics -0.27 -0.27 -0.28 -0.28 -0.27
2. Others 0.04 0.04 0.07 0.04 0.03
3. Whites a

Homeownership
0. Renter 0.54**** Ø54**** 0.54** 0.53**** 0.53****
1. Other -0.19 -0.20 -0.19 -0.18 -0.19
2. Owner a

Duration of Residency
0. 10 years or less 0.39**** 0.39**** 0.38**** 0.39**** 0.39****
1.> 10 years a

-2LL 1454.56 1455.04 1459.32 1456.90 1456.10
df 21 20 20 20 20
Sample size 4259 4259 4259 4259 4259

B. Model Comparisons
Tenns in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
H 1-2 a 93-95 BADL 2 - 1 0.48 1 n.s.
H 1-2 b 93-95 HADL 3 1 4.76* 1 <.05
H 1-2 c 93-95 AADL 4 1 2.34 1 n.s.
H 1-2 d 93-95 LBA 5 1 1.54 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ****p<.000i
a Reference category



4.2.3 The Interaction Effect of 93 BADL Difficulty and Assistance on a
Residential Move

Null hypothesis H 1 -3a was not rejected because -2LL difference between

Model 3 and 4 was equal to zero (see Table 4.9 A and B). Older persons who

received assistance for 93 BADL difficulty were not less likely to make a

residential move between 1993 and 1995. There were no main effects of 93 BADL

difficulty and assistance for 93 BADL difficulty on residential move between 1993

and 1995.

Table 4.9
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 BADL Difficulty and Assistance on a Residential Move between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 BADL -0.08 -0.02 0.02
Assistance
0. No assistance 0.15 -0.06
1. Assistance a

93 BADL x Assistance
0. 93 BADL x No assistance 0.12
1. 93 BADL x Assistance a

Age
0. 70-74 -0.14 -0.14 -0.14 -0.15
1. 75-79 -0.25 -0.25 -0.27 -0.26
2. 80-84 0.20 0.19 0.17 0.18
3. 85 or more a

Gender
0. Male -0.24 -0.23 -0.23 -0.22
1. Female a

Income
0. <$10,000 0.27 0.27 0.26 0.25
1. $10,000 <$20,000 -0.02 -0.02 -0.02 -0.02
2. $20,000 <$30,000 -0.12 -0.12 -0.12 -0.11
3. $30,000 or more a
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Table 4.9 (continued)

Race
0. Blacks
1. Hispanics
2. Others
3. Whites a

Homeownership
0. Renter
1. Other
2. Homeowner a

Duration of Residency

-0.23 -0.23 -0.21 -0.24
-0.06 -0.05 -0.04 -0.03
0.12 0.13 0.12 0.17

-0.08 -0.08 -0.09 -0.07
0.06 0.07 0.09 0.09

0. 10 years or less 0.44** Ø44** 0.44** 0.44**
1. more than 10 years a

-2 LL 401.99 401.69 400.80 400.23
df 13 14 15 16
Sample size 951 951 951 951

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93 BADL 1 2 0.30 1 n.s.
Assistance 2 3 0.89 1 n.s.

H1-3a 93BADL
x Assistance 3 4 0.57 1 n.s.

Note. Unweighted data
** p < .01
a Reference category

4.2.4 The Interaction Effect of 93 BADL Difficulty and Built-Environment
Features on a Residential Move

Null hypothesis H 1 -4a was not rejected because -2LL difference between

Model 3 and 4 was equal to zero (see Table 4.10 A and B). Older persons who

lived in a residence with built-environment features were not less likely to make a

residential move between 1993 and 1995 when their BADL difficulty in 1993 was
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high. There were no main effects of 93 BADL difficulty and assistance for BADL

difficulty on residential move.

Table 4.10
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 BADL Difficulty and Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 BADL -0.01 0.00 0.00
93 BEF
0. No features 0.10 0.08
1. Features a

93BADLx93BEF
0. 93 BADL x No features 0.05
1.93 BADL x Features a

Age
0. 70-74 0.21* 0.2l* 0.23* 0.23*
1. 75-79 -0.06 -0.06 -0.07 -0.07
2. 80-84 0.16 0.16 0.17 0.17
3. 85 or more a

Gender
0. Male 0.14* 0.14* 0.l5* 0.15*
1. Female a

Income
0. <$10,000 0.20 0.20 0.20 0.20
1. $10,000 <$20,000 0.02 0.02 0.02 0.02
2. $20,000 <$30,000 -0.05 -0.05 -0.06 -0.06
3. $30,000 or more a

Race
0. Blacks -0.09 -0.09 -0.09 -0.09
1. Hispanics -0.36 -0.36 -0.37 -0.36
2. Others 0.10 0.10 0.09 0.08
3. Whites a



Table 4.10 (continued)

Homeownership
0. Renter
1. Other
2. Owner a

Duration of Residency
0. 10 years or less
1. More than 10 years a

0.30** 0.30** 0.32** 0.32**
0.01 0.02 0.01 0.00

0.36**** 0.36**** 0.37**** 0.37****
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-2LL 2160.96 2160.93 2158.40 2157.85
df 13 14 15 16
Sample size 5938 5938 5938 5938

B. Model Comparisons
Tenns in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X-test
93 BADL 1 2 0.30 1 n.s.
93 BEF 2 3 2.53 1 n.s.

Hl-4a 93BADL
x 93 BEF 3 4 0.55 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ****p<.000l
a Reference category

4.2.5 The Interaction Effect of 93 HADL Difficulty and Built-Environment
Features on a Residential Move

Null hypothesis H 1 -4b was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 4.11 A and B). Older persons who
lived in a residence with built-environment features were not less likely to make a
residential move when their HADL difficulty in 1993 was high. There were no
main effects of 93 HADL difficulty and built-environment features on residential
move.



Table 4.11
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 HADL Difficulty and Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 HADL -0.05 -0.03 -0.03
93 BEF
0.No features 0.10 0.06
1. Features a

93 HADL x 93 BEF
0. 93 HADL x No features 0.19
1. 93 HADL x Features a

Age
0. 70-74 0.2l* 0.22* 0.24* 0.24*
1. 75-79 -0.06 -0.07 -0.07 -0.07
2. 80-84 0.16 0.16 0.17 0.17
3. 85 or more a

Gender
0. Male 0.14* 0.14* 0.15 -0.15
1. Female a

Income
0. <$10,000 0.20 0.20 0.20 0.19
1. $10,000 <$20,000 0.02 0.02 0.02 0.02
2. $20,000 <$30,000 -0.05 -0.05 -0.06 -0.06
3. $30,000 or more a

Race
0. Blacks -0.09 -0.09 -0.09 -0.09
1. Hispanics -0.36 -0.36 -0.37 -0.37
2. Others 0.10 0.10 0.09 0.09
3. Whites a

Homeownership
0. Renter 0.30** 0.30** 0.32** 0.33**
1. Other 0.01 0.02 0.02 0.01
2.Ownera
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Table 4.11 (continued)

Duration of Residency
0. 10 years or less 0.36**** 0.36**** 0.37**** 0.37****
1. More than 10 years a

-2LL 2160.96 2160.78 2158.33 2155.52
df 13 14 15 16
Sample size 5938 5938 5938 5938

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93HADL 1-2 0.18 1 n.s.
93 BEF 2 3 2.45 1 n.s.

H l-4b 93 HADL
x 93BEF 3 4 2.48 1 n.s.

Note. Unweighted data
* p < .05 ** < .01 p < .0001
a Reference category

4.2.6 The Interaction Effect of 93 AADL Difficulty and Built-Environment
Features on a Residential Move

Null hypothesis H 1 -4c was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 4.12 A and B). Older persons who

lived in a residence with built-environment features were not less likely to make a

residential move when their AADL difficulty in 1993 was high. There were no

main effects of 93 AADL difficulty and built-environment features on residential

move.



Table 4.12
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 AADL Difficulty and Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 AADL 0.19 0.21* 0.20
93 BEF
0. No features 0.11 0.08
1. Features a

93 AADL x 93 BEF
0. 93 AADL x No features 0.13
1. 93 AADL x Features a

Age
0. 70-74 0.21* -0.19 0.21* 0.21*
1. 75-79 -0.06 -0.05 -0.05 -0.05
2. 80-84 0.16 0.17 0.17 0.17
3. 85 or more a

Gender
0. Male 0.l4* 0.14* 0.l5* 0.15*
1. Female a

Income
0. <$10,000 0.20 0.19 0.19 0.19
1. $10,000 <$20,000 0.02 0.02 0.02 0.02
2. $20,000 <$30,000 -0.05 -0.05 -0.06 -0.06
3. $30,000 or more a

Race
0. Blacks -0.09 -0.10 -0.10 -0.10
1. Hispanics -0.36 -0.37 -0.37 -0.37
2. Others 0.10 0.09 0.08 0.07
3. Whites a

Homeownership
0. Renter 0.30** 0.32** 0.34** 0.34**
1. Other 0.01 -0.03 -0.03 -0.04
2. Owner a



Table 4.12 (continued)

Duration of Residency
0. 10 years or less 0.36**** 0.36**** 0.36**** 0.37****
1. More than 10 years a

-2LL 2160.96 2157.61 2154.69 2152.88
df 13 14 15 16
Sample size 5938 5938 5938 5938

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93 AADL 1 - 2 3.35 1 n.s.
93 BEF 2 3 2.92 1 n.s.

Hl-4c 93AADL
x 93BEF 3 -4 1.81 1 n.s.

Note. Unweighted data
* p < .05 ** p < .01 **** < .0001
a Reference category

4.2.7 The Interaction Effect of 93 LBA Difficulty and Built-Environment Features
on a Residential Move

Null hypothesis H 1 -4d was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 13 A and B). Older persons who lived

in a residence with built-environment features were not less likely to make a

residential move when their LBA difficulty in 1993 was high. There were no main

effects of 93 LBA difficulty and built-environment features on residential move.
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Table 4.13
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 LBA Difficulty and Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 LBA 0.08 0.09* 0.09*
93 BEF
0.Nofeatures 0.12 0.11
1. Features a

93LBAx 93 BEF
0.93 LBA x No features 0.01
1. 93 LBA x Features '

Age
0. 70-74 0.21* -0.18 -0.20 -0.20
1. 75-79 -0.06 -0.05 -0.05 -0.05
2. 80-84 0.16 0.16 0.16 0.16
3. 85 or more a

Gender
0. Male 0.l4* -0.11 -0.12 -0.12
1. Female a

Income
0. <$10,000 0.20 0.18 0.17 0.17
1. $10,000 <$20,000 0.02 0.01 0.02 0.01
2. $20,000 <$30,000 -0.05 -0.04 -0.05 -0.05
3. $30,000 or more a

Race
0. Blacks -0.09 -0.08 -0.09 -0.09
I. Hispanics -0.36 -0.37 -0.38 -0.38
2. Others 0.10 0.09 0.08 0.08
3. Whites a

Homeownership
0. Renter 0.30** 0.30** 0.32** 0.32**
1. Other 0.01 0.00 0.00 0.00
2. Owner a
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Table 4.13 (continued)

Duration of Residency
0. 10 years or less 0.36**** 0.36**** Ø37**** 0.37****
1. More than 10 years a

-2LL 2160.96 2157.31 2153.73 2153.67
df 13 14 15 16
Sample size 5938 5938 5938 5938

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93 LBA 1 - 2 3.65 1 n.s.
93 BEF 2 3 3.58 1 n.s.

H 1-4d 93 LBA n.s.
xBEF 3-4 0.06 1

Note. Unweighted data
*p<.05 **p<.ol ****p<.000l
a Reference category

4.2.8 The Interaction Effect of 93-95 BADL Decline and Built-Environment
Features on a Residential Move

Null hypothesis H 1 -5a was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 4.14 A and B). Older persons who

lived in a residence with built-environment features were not less likely to make a

residential move when their BADL difficulty increased. There was main effect of

93 BADL decline on residential move but not main effect of built-environment

features on residential move.
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Table 4.14
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 BADL Decline and Built-Environment Features (BEF) on a Residential
Move between 1993 and 1995

A. Model I Model 2 Model 3 Model 4
93-95 BADL 0.25**** 0.26**** 0.25***
93 BEF
0.No features 0.11 0.09
I. Features a

93-95 BADL x 93 BEF
0. 93-95 BADL x No features 0.06
1. 93-95 BADL x Features a

Age
0. 70-74 -0.21 -0.16 -0.19 -0.18
1. 75-79 -0.07 -0.05 -0.06 -0.06
2. 80-84 0.16 0.15 0.16 0.16
3. 85 or more a

Gender
0. Male -0.14 -0.13 -0.13 -0.14
1. Female a

Income
0. <$10,000 0.19 0.17 0.17 0.17
1. $10,000 <$20,000 0.06 0.05 0.05 0.05
2. $20,000 <$30,000 -0.05 -0.04 -0.04 -0.04
3. $30,000 or more a

Race
0. Blacks 0.01 -0.01 -0.01 -0.02
1. Hispanics -0.46 -0.46 -0.48 -0.48
2. Others 0.14 0.13 0.13 0.14
3. Whites a

Homeownership
0. Renter 0.36** 0.36** 0.38*** 0.38***
1. Other -0.04 -0.04 -0.04 -0.04
2. Owner a



Table 4.14 (continued)

Duration of Residency
0. 10 years or less
l.Morethan loyearsa
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0.34* * * * 0.34* * * * 0.35 * * * * 0.35 * * * *

-2LL 1993.60 1982.53 1979.72 1979.09
df 13 14 15 16
Sample size 5491 5491 5491 5491

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93-95 BADL I 2 1 1.07 1 <.001
93 BEF 2 - 3 2.81 1 n.s.

H l-5a 93-95 BADL
x 93 BEF 3 - 4 0.63 1 n.s.

Note. Unweighted data
** p < .01 *** < .0001 **** < .0001
a Reference category

4.2.9 The Interaction Effect of 93-95 HADL decline and Built-Environment
Features on a Residential Move

Null hypothesis H 1 -5b was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 4.15 A and B). Older persons who
lived in a residence with built-environment features were not less likely to make a

residential move when their HADL difficulty increased. There was main effect of
93 HADL decline but not main effect of 93 built-environment features on

residential move.



Table 4.15
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 HADL Decline and Built-Environment Features (BEF) on a Residential
Move between 1993 and 1995

A.
93-95 HADL
93 BEF
0. No features
1. Features a

93-95 HADL x 93 BEF
0. 93-95 HADL x No features
1. 9 3-95 HADL x Features a

Age
0. 70-74
1.75-79
2. 80-84
3. 85 or more a

Gender
0. Male
I. Female a

Income
0. <$10,000
1. $10,000 <$20,000
2. $20,000 <$30,000
3. $30,000 or more a

Race
0. Blacks
1. Hispanics
2. Others
3. Whites a

Homeownership
0. Renter
1. Other
2. Owner a
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Model 1 Model 2 Model 3 Model 4
0.51 **** 0.51 **** 0.52****

0.12 0.17*

-0.14

0.23* -0.17 -0.19 -0.20
-0.06 -0.05 -0.06 -0.06
0.13 0.10 0.11 0.11

-0.l5 -0.14 0.l5* 0.15*

0.15 0.11 0.11 0.10
0.05 0.05 0.05 0.05

-0.05 -0.03 -0.04 -0.03

-0.08 -0.10 -0.10 -0.09
-0.25 -0.21 -0.22 -0.24
0.10 0.05 0.04 0.06

0.31** 0.31** Ø33**
0.04 0.03 0.03

0.33 * *

0.03
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Table 4.15 (continued)

Duration of Residency
0. 10 years or less 0.38**** 0.39**** 0.40**** 0.40****
1. More than 10 years a

-2LL 2019.07 1999.34 1996.03 1994.13
df 13 14 15 16
Sample size 5567 5567 5567 5567

B. Model
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93-95 HADL 1 - 2 19.73*** 1 <.001
93 BEF 2 3 3.31 1 n.s.

H I -5a 93-95 HADL
x 93 BEF 3 -4 1.90 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ***p<.00l ****p<.0001
a Reference category

4.2.10 The Interaction Effect of 93-95 AADL Decline and Built-Environment
Features on a Residential Move

Null hypothesis H 1 -5c was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 4.16 A and B). Older persons who

lived in a residence with built-environment features were not less likely to make a

residential move as their AADL difficulty increased. There was main effect of 93

AADL difficulty but not main effect of 93 built-environment features on entrance

into an institutional setting.
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Table 4.16
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 AADL Decline and Built-Environment Features (BEF) on a Residential
Move between 1993 and 1995

A. Model 2 Model 3 Model 4
93-95 AADL O.44**** O.45**** 0.45****
93 BEF
0.No features 0.10 0.10
1. Features a

93-95 AADL x 93 BEF
0. 93-95 AADL x No features -0.01
1. 93-95 AADL x Features a

Age
0. 70-74 0.2l* -0.14 -0.16 -0.16
1. 75-79 -0.12 -0.08 -0.08 -0.08
2. 80-84 0.18 0.16 0.17 0.17
3. 85 or more a

Gender
0. Male 0.16* 0.l6* 0.17* 0.17*
1. Female a

Income
0. <$10,000 0.12 0.07 0.07 0.07
1. $10,000 <$20,000 0.05 0.05 0.05 0.05
2. $20,000 <$30,000 -0.06 -0.04 -0.05 -0.05
3. $30,000 or more a

Race
0. Blacks -0.02 -0.03 -0.03 -0.03
1. Hispanics -0.26 -0.24 -0.24 -0.24
2. Others -0.08 -0.11 -0.11 -0.11
3. Whites a

Homeownership
0. Renter 0.36** 0.39*** 0.41*** 0.41***
1. Other -0.06 -0.10 -0.11 -0.11
2. Owner a



Table 4.16 (continued)

Duration of Residency
0. 10 years or less 0.39**** 0.38**** 0.39**** 0.39****
1. More than 10 years a

-2LL 2006.87 1987.88 1985.62 1985.61
df 13 14 15 16
Sample size 5645 5645 5645 5645

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93-95 AADL 1 2 18.99*** 1 <.001
93 BEF 2 3 2.26 1 n.s.

H 1-5a 93-95 AADL
x 93 BEF 3 -4 0.01 1 n.s.

Note. Unweighted data
*p<.05 **p<.Ol ***p<.Ool ****p<.0001
a Reference category

4.2.11 The Interaction Effect of 93-95 LBA Decline and Built-Environment
Features on a Residential Move

Null hypothesis H 1-5d was not rejected because 2LL difference between

Model 3 and 4 was equal to zero (see Table 4.17 A and B). Older persons who

lived in a residence with built-environment features were not less likely to make a

residential move when their LBA difficulty increased. There were main effects of

93-95 LBA decline and built-environment features on residential move.
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Table 4.17
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 LBA Decline and Built-Environment Features (BEF) on a Residential Move
between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93-95 LBA O.l7** 0.l7** 0.18**
93 BEF
0.No features 0.18* 0.22*
1. Features a

93-95 LBA x 93 BEF
0. 93-95 LBA x No features -0.04
1. 93-95 LBA x Features a

Age
0. 70-74 -0.21 -0.20 O.24* 0.24*
1. 75-79 -0.08 -0.08 -0.09 -0.09
2. 80-84 0.18 0.17 0.18 0.19
3. 85 or more a

Gender
0. Male 0.l7* 0.17* 0.l8* 0.18*
1. Female a

Income
0. <$10,000 0.18 0.17 0.17 0.17
1. $10,000 <$20,000 0.02 0.01 0.01 0.01
2. $20,000 <$30,000 -0.04 -0.04 -0.04 -0.04
3. $30,000 or more a

Race
0. Blacks -0.08 -0.10 -0.11 -0.10
1. Hispanics -0.44 -0.44 -0.45 -0.45
2. Others 0.24 0.26 0.25 0.24
3. Whites a

Homeownership
0. Renter 0.39*** 0.39*** 0.42*** 0.43***
1. Other -0.06 -0.05 -0.05 -0.06
2.Owner'
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Table 4.17 (continued)

Duration of Residency
0. 10 years or less 0.38**** 0.38**** 0.39**** 0.39****
1. More than loyearsa

-2LL 1744.36 1737.69 1731.69 1731.24
df 13 14 15 16
Sample size 4860 4860 4860 4860

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2-test
93-95LBA 1 2 6.67*** 1 <.001
93BEF 2-3 6.00*** 1 <.001

H 1-5a 93-95 LBA
x 93 BEF 3-4 0.45 1 n.s.

Note. Unweighted data
*p<.05 **p<.Ol ***p<.00l ****p<.0001
a Reference category

4.3 Hypotheses Testing on Entrance into an Institutional Setting

4.3.1 The Effect of Functional Difficulty on Entrance into an Institutional Setting

Null hypotheses H 2-la and H 2-lb were rejected because 2LL differences

between Model 2 and 1 and between Model 3 and 1 were not equal to zero. Null

hypotheses of H 2-Ic and H 1-1 d were rejected because 2LL differences between

Model 4 and 1 and between Model 5 and 1 were not equal to zero (see Table 4.18

A and B). Older persons were more likely to enter into an institutional setting

between 1993 and 1995 as their 93 BADL, 93 HADL, 93 AADL, and 93 LBA

difficulty increased.



Table 4.18
Hierarchical Analyses of Logistic Regression Models for the Effect of 93
Functional Difficulty on Entrance into an Institutional Setting between 1993 and
1995

A. Model 1 Model 2 Model 3 Model 4 Model 5
93 BADL 0.05 0.11 0.13 0.13
93 HADL 0.36** 0.38** 0.60**** 0.47***
93 AADL 0.44**** 0.46**** 0.57**** 0.43****
93 LBA 0.18** 0.19** 0.22*** 0.17**

Age
0. 70-74 _0.62**** _0.62**** _0.62**1 _0.65**** _0.66****
1. 75-79 0.42** 0.42** 0.45** 0.42** 0.43**
2. 80-84 Ø33** 0.33** 0.32** 0.33** 0.34**
3. 85 or more a

Gender
0. Male 0.07
1. Female a

Income
0. <$10,000 0.40**
1. $10,000-<$20,000 0.10
2. $20,000-<$30,000 -0.27
3. $30,000 or more a

Race
0. Blacks 0.74*
1. Hispanics 0.94*
2. Others -0.70
3. Whites a

Homeownership
0. Renter 0.21
l.Other 0.21
2. Owner a

Duration of residency
0. 10 years or less -0.02
1.> 10 years a

0.07 0.06 0.11 0.03

0.40** 0.41 * * 0.39** 0.44* **
0.09 0.10 0.08 0.11

-0.27 -0.28 -0.26 -0.28

0.75* 0.73* 0.78* 0.74*
0.94* 0.96* 0.93* 0.94*

-0.71 -0.67 -0.70 -0.69

0.21 0.23 0.16 0.23*
0.21 0.21 0.31* 0.20

-0.02 -0.02 -0.01 -0.03

78
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Table 4.18 (continued)

-2LL 1491.29 1491.67 1498.34 1509.58 1499.27
df 17 16 16 16 16
Sample size 5872 5872 5872 5872 5872

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 - test
H 2-1 a 93 BADL 2 - 1 59.69*** 1 <.001
H 2-1 b 93 FIADL 3 - 1 86.54*** 1 <.001
H 2-1 c 93 AADL 4 - 1 88.58*** 1 <.001
H 2-1 d 93 LBA 5 - I 57.28*** 1 <.001

Note. Unweighted data
*p<.O5 **p<.Ol ***p<.oOl ****p<.0001
a Reference category

4.3.2 The Effect of Functional Decline on Entrance into an Institutional Setting

Null hypotheses H 2-2a, H 2-2b, and H 2-2c were not rejected because

2LL differences between Model 2 and 1, between Model 4 and 1, and between

Model 5 and 1 were not equal to zero. Null hypothesis H 1-2b was rejected because
2LL difference between Model 3 and 1 was equal to zero (see Table 4.19 A and

B). Older persons were more likely to enter an institutional setting between 1993

and 1995 as their 93-95 BADL, 93-95 HADL, and 93-95 AADL decline increased.

Older persons were not more likely to enter an institutional setting between 1993

and 1995 as their 93-95 LBA decline increased.
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Table 4.19
Hierarchical Analyses of Logistic Regression Models for the Effect of 93-95
Functional Decline on Entrance into an Institutional Setting between 1993 and
1995

A. Model 1 Model 2 Model 3 Model 4 Model 5
93 BADL 0.47**** 0.13 0.56**** Ø55**** O.51***
93 HADL 0.78** 1.00**** -0.02 1.12**** 0.86***
93 AADL 0.38* Ø54*** 0.55*** 0.13 0.37*
93 LBA -0.01 0.23 0.15 -0.09 -0.17
93-95 BADL 0.54**** O.66**** O.69**** 0.61****
93-95 HADL O.98**** 1.17**** 1.33**** 1.09****
93-95 AADL 0.56**** 0.77**** 0.85**** O.56****
93-95 LBA 0.23 0.45*** 0.38** 0.23

Age
0. 70-74 -0.26
1. 75-79 0.38*
2. 80-84 0.22
3. 85 or more a

Gender
0. Male 0.03
1. Female a

Income
0. <$10,000 0.27
1. $lO,000-<$20,000 0.11

2. $20,000-<$30,000 -0.09
3. $30,000 or more

a

Race
0. Blacks 0.39
1. Hispanics -0.79
2. Others -0.54
3. Whites a

Homeownership
0. Renter 0.21
1. Other 0.39*
2. Owner a

-0.26 -0.38 -0.26 -0.27
-0.35 -0.36 0.46* 0.38*
0.23 0.30 0.23 0.22

0.07 -0.01 0.05 0.03

0.26 0.29 0.30 0.28
0.09 0.09 0.05 0.12
-0.10 -0.08 -0.08 -0.11

0.46 0.43 0.38 0.39
-0.62 -0.95 -0.74 -0.79
-0.73 -0.41 -0.59 -0.54

0.24 0.20 0.21 0.22
0.33 0.43* 0.38 0.38
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Table 4.19 (continued)

Duration of Residency
0. 10 years or less -0.07 -0.06 -0.11 -0.05 -0.06
1.> lOyearsa

-2LL 711.80 740.49 735.84 732.08 714.69
df 21 20 20 20 20
Sample size 4221 4221 4221 4221 4221

B. Model Comparisons
Terms in null Reduced model Difference

Hypotheses hypotheses Full model in -2LL df X2 test
H 2-2 a 93-95 BADL 2 1 28.69*** 1 <.00 1
H 2-2 b 93-95 HADL 3 1 24.04*** 1 <.001
H 2-2 c 93-95 AADL 4 1 20.28*** 1 <.001
H 2-2 d 93-95 LBA 5 1 2.89 1 n.s.

Note. Unweighted data
* p < .05 ** p < .01 p < .001 **** p < .0001
a Reference category

4.3.3 The Interaction Effect of 93 BADL Difficulty and Assistance on Entrance
into an Institutional Setting

Null hypothesis H 2-3a was not rejected because the difference in 2LL

between Model 3 and 4 was equal to zero (see Table 4.20 A and B). Older persons

who received assistance for 93 BADL difficulty were not less likely to enter an

institutional setting between 1993 and 1995. There was no main effect of 93 BADL

difficulty on entrance into an institutional setting but main effect of assistance for

BADL difficulty on entrance into an institutional setting.
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Table 4.20
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 BADL Difficulty and Assistance for BADL Difficulty on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 BADL 0.26*** 0.17 0.13
Assistance for 93 BADL
0. No assistance 0.61* 0.53
1. Assistance a

93 BADL x Assistance
0. 93 BADL x No assistance 0.04
1. 93 BADL x Assistance a

Age
0. 70-74 -0.31 -0.30 -0.31 -0.31
1. 75-79 0.43* 0.42* -0.39 -0.39
2. 80-84 -0.01 0.00 0.02 0.02
3. 85 or more a

Gender
0. Male 0.10 0.10 0.08 0.08
1. Female a

Income
0. <$10,000 0.25 0.25 0.28 0.28
1. $10,000-<$20,000 0.21 0.21 0.22 0.22
2. $20,000-<$30,000 -0.60 -0.60 -0.61 -0.61
3. $30,000 or more a

Race
0. Blacks 0.49 0.46 0.43 0.43
1. Hispanics -1.04 -1.11 -1.13 -1.13
2. Others -0.12 -0.05 -0.01 -0.02
3. Whites a

Homeownership
0. Renter -0.11 -0.08 -0.08 -0.08
1. Other 0.53** 0.46* 0.43* 0.43*
2. Homeowner a
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Table 4.20 (continued)

Duration of Residency
0. 10 years or less 0.05 0.03 0.02 0.02
1. More than 10 years a

-2LL 626.26 619.22 613.38 613.36
df 13 14 15 16
Sample size 1004 1004 1004 1004

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 test
93 BADL 1 2 7.04** 1 <.01
Assistance 2 3 5.84* 1 <.05

H1-3a 93BADL
x Assistance 3 4 0.02 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ***p<.00l
a Reference category

4.3.4 The Interaction Effect of 93 BADL Difficulty and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-4a was not rejected because the difference in 2LL

between Model 3 and 4 was equal to zero (see Table 4.21 A and B). Older persons

who lived in a residence with built-environment features were not less likely than

older persons who lived in a residence without built-environment features to enter

an institutional setting as their BADL difficulty in 1993 was high. There were no

main effects of 93 BADL difficulty and assistance for BADL difficulty on entrance

into an institutional setting.
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Table 4.21
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 BADL Difficulty and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 BADL O.46**** O.46**** 0.45****
93 BEF
0. No features -0.03 0.02
1. Features a

93 BADLx93BEF
0. 93 BADL x No features -0.06
1. 93 BADL x Features a

Age
0. 70-74 _O.79**** _0.70**** _O.69**** _O.70****
1. 75-79 _0.55*** _0.51*** _0.52***
2. 80-84 0.32** 0.33** 0.32** 0.32**
3. 85 or more a

Gender
0. Male 0.01 0.04 0.04 0.04
1. Female a

Income
0. <$10,000 0.50**** 0.44*** Ø45*** 0.46***
1.$10,000-<$20,000 0.12 0.13 0.13 0.13
2. $20,000 <$30,000 -0.32 -0.30 -0.30 -0.30
3. $30,000 or more a

Race
0. Blacks 0.75* 0.75* 0.75* 0.74*
1. Hispanics -0.84 0.95* 0.95* 0.96*
2. Others -0.66 -0.59 -0.58 -0.57
3. Whites a

Homeownership
0. Renter 0.12 0.19 0.18 0.18
1. Other 0.49**** 0.35** 0.35** 0.35**
2. Owner a



85

Table 4.21 (continued)

Duration of Residency
0. 10 years or less 0.05 0.00 0.00 0.00
1. More than 10 years a

-2LL 1619.40 1559.20 1559.03 1558.05
df 13 14 15 16
Sample size 5873 5873 5873 5873

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in 2LL df X2 - test
93 BADL 1 2 60.20*** 1 <.001
93 BEF 2 3 0.17 1 n.s.

H 2-4a 93 BADL
x 93 BEF 3 4 0.98 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ***p<.Ool ****p<.0001
a Reference category

4.3.5 The Interaction Effect of 93 HADL Difficulty and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-4b was not rejected because the difference in 2LL

between Model 3 and 4 was equal to zero (see Table 4.22 A and B). Older persons

who lived in a residence with built-environment features were not less likely to

enter an institutional setting as their HADL difficulty in 1993 was high. There was

main effect of 93 HADL difficulty but no main effect of 93 built-environment

features on entrance into an institutional setting.
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Table 4.22
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 HADL Difficulty and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 HADL 0.89**** 0.89**** 0.89****
93 BEF
0. No features -0.03 -0.06
1. Features a

93 HADL x 93 BEF
0. 93 HADL x No features 0.04
1. 93 HADL x Features a

Age
0. 70-74 O.79**** O.67**** 0.66**** O.66****
1. 75-79 0.55*** 0.42** 0.42** 0.42**
2. 80-84 0.32** 0.33** 0.33** 0.33**
3. 85 or more a

Gender
0. Male 0.01 0.07 0.07 0.07
1. Female a

Income
0. <$10,000 0.50**** 0.43*** 0.43*** 0.43**
1.$10,000-<$20,000 0.12 0.10 0.10 0.10
2. $20,000 <$30,000 -0.32 -0.27 -0.27 -0.27
3. $30,000 or more a

Race
0. Blacks 0.75* Q79* 0.79* 0.79*
1. Hispanics -0.84 -0.90 -0.90 -0.90
2. Others -0.66 -0.74 -0.74 -0.74
3. Whites a

Homeownership
0. Renter 0.12 0.15 0.14 0.14
1. Other 0.49**** 0.32* 0.33* 0.33*
2. Owner a
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Table 4.22 (continued)

Duration of Residency
0. 10 years or less 0.05 0.00 0.00 0.00
1. More than 10 years a

-2LL 1619.40 1533.47 1533.34 1533.14
df 13 14 15 16
Sample size 5873 5873 5873 5873

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 test
93 HADL 1 2 85.93*** 1 <.001
93 BEF 2 3 0.13 1 n.s.

H 2-4b 93 HADL
x 93 BEF 3 -4 0.20 1 n.s.

Note. Unweighted data
*p<.05 **p<.Ol ***p<.00l ****p<.0001
a Reference category

4.3.6 The Interaction Effect of 93 AADL Difficulty and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-4c was not rejected because the difference in 2LL

between Model 3 and 4 was equal to zero (see Table 4.23 A and B). Older persons

who lived in a residence with built-environment features were not less likely to

enter an institutional setting as their AADL difficulty in 1993 was high. There was

main effect of 93 AADL difficulty but no main effect of built-environment features

on entrance into an institutional setting.
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Table 4.23
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 AADL Difficulty and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 AADL 0.78**** O.77**** O.79****
93 BEF
0. No features -0.07 -0.13
1. Features a

93 AADL x 93 BEF
0. 93 AADL x No features 0.10
1. 93 AADL x Features a

Age
0. 70-74 ..Ø79**** 0.67**** O.66**** O.65****
1. 75-79 0.55*** 0.48** 0.48** 0.47**
2. 80-84 0.32** 0.34** 0.34** 0.33**
3. 85 or more a

Gender
0. Male 0.01 -0.02 -0.02 -0.02
1. Female a

Income
0. <$10,000 0.50**** 0.47*** 0.47*** 0.47***
1.$10,000-<$20,000 0.12 0.13 0.13 0.13
2. $20,000 <$30,000 -0.32 -0.32 -0.31 -0.32
3. $30,000 or more a

Race
0. Blacks 0.75* 0.7 1* 0.72* 0.72*
1. Hispanics -0.84 0.94* 0.93* 0.95*
2. Others -0.66 -0.68 -0.68 -0.67
3. Whites a

Homeownership
0. Renter 0.12 0.25* 0.23* 0.23*
I. Other 0.49**** 0.21 0.22 0.22
2. Owner a
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Table 4.23 (continued)

Duration of Residency
0. 10 years or less 0.05 -0.01 -0.01 -0.01
1. More than lOyearsa

-2LL 1619.40 1533.47 1533.34 1533.14
df 13 14 15 16
Sample size 5873 5873 5873 5873

B. Model Comparisons
Tenns in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 test
93 AADL I 2 88.35*** 1 <.001
93 BEF 2 3 .75 1 n.s.

H 2-4c 93 AADL
x 93 BEF 3 4 1.78 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ***p<.00l ****p<.0001
a Reference category

4.3.7 The Interaction Effect of 93 LBA Difficulty and Built-Environment Features
on Entrance into an Institutional Setting

Null hypothesis H 2-4d was not rejected because the difference in 2LL

between Model 3 and 4 was equal to zero (see Table 4.24 A and B). Older persons

who lived in a residence with built-environment features were not less likely to

enter an institutional setting as their LBA difficulty in 1993 was high. There was

main effect of 93 LBA difficulty but no main effect of 93 built-environment

features on entrance into an institutional setting.



Table 4.24
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93 LBA Difficulty and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93 LBA 0.38**** 0.37**** 0.38****
93 BEF
0. No features -0.03 0.13
1. Features a

93 LBA x 93 BEF
0. 93 LBA x No features -0.07
1. 93 LBA x Features a

Age
0. 70-74 0.8l**** 0.68**** 0.67**** O.68****
1. 75-79 0.54*** 0.49*** 0.49*** 0.50***
2. 80-84 0.33** 0.31* 0.31* 0.31**
3. 85 or more a

Gender
0. Male 0.01 0.14 0.14 0.14
1. Female a

Income
0. <$10,000 0.50**** 0.38** 0.39** 0.39**
1. $10,000 <$20,000 0.10 0.07 0.07 0.08
2. $20,000 <$30,000 -0.32 -0.27 -0.27 -0.27
3. $30,000 or more a

Race
0. Blacks 0.75* 0.78* 0.78* 0.78*
1. Hispanics -0.85 -0.90 -0.90 0.91*
2. Others -0.66 -0.67 -0.66 -0.65
3. Whites a

Homeownership
0. Renter 0.13 0.11 0.11 0.10
1. Other 0.50**** 0.44*** 0.44*** 0.45***
2. Owner a



Table 4.24 (continued)

Duration of Residency
0. 10 years or less 0.03 0.03 0.02 0.02
1. More than 10 years a

-2LL 1610.82 1553.54 1553.33 1551.47
df 13 14 15 16
Sample size 5872 5872 5872 5872

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 - test
93 LBA I - 2 57.28*** 1 <.001
93 BEF 2 - 3 0.21 1 n.s.

H2-4d 93LBA
x 93 BEF 3 -4 1.86 1 n.s.

Note. Unweighted data
*p<.05 **p<.Ol ***p<.oOl ****p<.0001
a Reference category

4.3.8 The Interaction Effect of 93-95 BADL Decline and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-5a was rejected because the difference in 2LL

between Model 3 and 4 was not equal to zero (see Table 4.25 A and B). Older

persons who lived in a residence with built-environment features were less likely to

enter an institutional setting when their BADL difficulty increased. There was the

main effect of 93 BADL decline but not the main effect of 93 built-environment

features on entrance into an institutional setting.



92

Table 4.25
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 BADL Decline and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93-95 BADL 0.99**** Ø99**** 0.98****
93 BEF
0. No features -0.05 O.26*
1. Features a

93-95 BADL x 93 BEF
0. 93-95 BADL x No features 0.15*
1. 93-95 BADL x Features a

Age
0. 70-74 O.89**** 0.69**** 0.68**** 0.66****
1. 75-79 0.52*** 0.47** 0.47** 0.48**
2. 80-84 0.34** 0.22 0.22 0.22
3. 85 or more a

Gender
0. Male 0.00 0.05 0.05 0.05
1. Female a

Income
0. <$10,000 0.50 0.39** 0.39** Ø39**
1. $10,000 <$20,000 0.05 -0.05 -0.05 -0.04
2. $20,000 <$30,000 -0.25 -0.09 -0.09 -0.08
3. $30,000 or more a

Race
0. Blacks 0.7 1* 0.72* 0.72 0.74*
1. Hispanics -0.73 -0.95 -0.94 -1.04
2. Others -0.69 -0.68 -0.69 -0.63
3. Whites a

Homeownership
0. Renter 0.11 0.09 0.08 0.08
1. Other 0.52*** 0.58*** 0.58*** 0.58***
2. Owner a
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Table 4.25 (continued)

Duration of Residency
0. 10 years or less 0.05 0.03 0.02 0.02
1. More than 10 years a

-2LL 1462.53 1194.84 1194.53 1188.07
df 13 14 15 16
Sample size 5427 5427 5427 5427

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 test
93-95 BADL 1 2 267.69*** 1 <.001
93 BEF 2 3 0.31 1 n.s.

H 2-5a 93-95 BADL
x 93 BEF 3 -4 6.46* 1 <.05

Note. Unweighted data
*p<.05 **p<.Ol ***p<.oOl ****p<.0001
a Reference category

4.3.9 The Interaction Effect of 93-95 HADL Decline and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-5b was not rejected because the difference in 2LL

between Model 3 and 4 was not equal to zero (see Table 4.26 A and B). Older

persons who lived in a residence with built-environment features were not less

likely to enter an institutional setting when their HADL difficulty increased. There

was main effect of 93-95 BADL decline but not main effect of 93 built-

environment features on entrance into an institutional setting.
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Table 4.26
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 HADL Decline and 93 Built-Environment Features (BEF) on Entrance into
an Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93-95 HADL 1.35**** l.35**** l.35****
93 BEF
0. No features -0.13 0.25*
1. Features a

93-95 HADL x 93 BEF
0. 93-95 HADL x No features 0.16
1. 9 3-95 HADL x Features a

Age
0. 70-74 O.82**** O.60*** 0.57*** 0.56***
1. 75-79 0.58*** 0.60**** 0.60**** 0.60***
2. 80-84 0.35** 0.21 0.21 0.21
3. 85 or more a

Gender
0. Male -0.07 -0.02 -0.01 -0.01
1. Female a

Income
0.410,000 0.49*** 0.36** 0.36** 0.36**
1. $10,000 <$20,000 0.09 0.08 0.07 0.07
2. $20,000 <$30,000 -0.27 -0.19 -0.18 -0.18
3. $30,000 or more a

Race
0. Blacks 0.69* 0.56 0.57 0.56
1. Hispanics -0.88 -0.70 -0.71 -0.67
2. Others -0.58 -0.71 -0.69 -0.73
3. Whites a

Homeownership
0. Renter 0.16 0.15 0.13 0.13
1. Other 0.49*** Ø54*** 0.55*** 0.55***
2. Owner a
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Table 4.26 (continued)

Duration of Residency
0. 10 years or less 0.03 0.03 0.02 0.02
1. More than 10 years a

-2LL 1485.48 1304.44 1301.93 1298.95
df 13 14 15 16
Sample size 5503 5503 5503 5503
B. Model Comparisons

Terms in Null Reduced model Difference
Hypotheses Hypotheses Full model in -2LL df X2 test

93-95 HADL 1 2 l81.04*** 1 <.001
93 BEF 2 3 2.51 1 n.s.

H 2-5b 93-95 HADL
x 93 BEF 3 4 2.98 1 n.s.

Note. Unweighted data
*p<.05 **p<.ol ***p<.00l ****p<.000l
a Reference category

4.3.10 The Interaction Effect of 93-95 AADL Decline and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-5b was not rejected because the difference in 2LL

between Model 3 and 4 was equal to zero (see Table 4.27 A and B). Older persons

who lived in a residence with built-environment features were not less likely to

enter an institutional setting as their AADL difficulty increased. There was main

effect of 93-95 AADL decline but not main effect of 93 built-environment features

on entrance into an institutional setting.



Table 4.27
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 AADL Decline and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93-95 AADL 1.35**** l.35**** 1.34****
93 BEF
0. No features -0.14 O.26*
1. Features a

93-95 AADL x 93 BEF
0. 93-95 AADL x No features 0.12
1. 9 3-95 AADL x Features a

Age
0. 70-74 0.88**** _0.64*** 0.62*** 0.61***
1. 75-79 0.56*** 0.42** 0.41* 0.42**
2. 80-84 0.39** 0.28* 0.27* 0.27*
3. 85 or more a

Gender
0. Male -0.01 0.02 0.02 0.03
1. Female a

Income
0. <$10,000 0.51*** 0.32* 0.32* 0.32*
1.$10,000-<$20,000 0.14 0.10 0.10 0.09
2. $20,000 <$30,000 -0.24 -0.12 -0.11 -0.12
3. $30,000 or more a

Race
0. Blacks 0.73* 0.67* 0.66* 0.69*
1. Hispanics -0.73 -0.66 -0.65 -0.67
2. Others -0.68 -0.69 -0.68 -0.69
3. Whites a

Homeownership
0. Renter 0.13 0.15 0.12 0.13
1. Other 0.48*** 0.50** 0.50* 0.50***
2. Owner a
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Table 4.27 (continued)

Duration of Residency
0. 10 years or less 0.07 0.06 0.05 0.05
1. More than 10 years a

-2LL 1488.86 1208.94 1206.27 1203.96
df 13 14 15 16
Sample size 5583 5583 5583 5583

B. Model Comparisons
Terms in Null Reduced model Difference

Hypotheses Hypotheses Full model in -2LL df X2 test
93-95 AADL 1 2 279.92*** 1 <.001
93 BEF 2 - 3 2.67 1 n.s.

H 2-5b 93-95 AADL
x 93 BEF 3 4 2.31 1 n.s.

Note. Unweighted data
* p < .05 ** p < .01 p < .001 **** p < .0001
a Reference category

4.3.11 The Interaction Effect of 93-95 LBA Decline and Built-Environment
Features on Entrance into an Institutional Setting

Null hypothesis H 2-Sd was rejected because the difference in 2LL

between Model 3 and 4 was not equal to zero (see Table 4.28 A and B). Older

persons who lived in a residence with built-environment features were less likely to

enter an institutional setting when their LBA difficulty increased. There was main

effect of 93-95 LBA decline but not main effect of 93 built-environment features

on entrance into an institutional setting.
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Table 4.28
Hierarchical Analyses of Logistic Regression Models for the Interaction Effect of
93-95 LBA Decline and Built-Environment Features (BEF) on Entrance into an
Institutional Setting between 1993 and 1995

A. Model 1 Model 2 Model 3 Model 4
93-95 LBA O.37**** 0.37**** O.35****
93 BEF
0. No features -0.14
1. Features a

93-95 LBA x 93 BEF
0. 93-95 LBA x No features 0.25***
1. 93-95 LBA x Features a

Age
0. 70-74 _0.79**** _0.77**** _O.74**** _O.72****
1. 75-79 0.47** 0.48** 0.47** Ø47**
2. 80-84 0.35** 0.33* 0.32* 0.31*
3. 85 or more a

Gender
0. Male 0.00 0.00 0.01 0.02
1. Female a

Income
0. <$10,000 0.52*** 0.50*** 0.51*** 0.51***
1.$10,000-<$20,000 0.15 0.14 0.13 0.11
2. $20,000 <$30,000 -0.40 -0.40 -0.39 -0.40
3. $30,000 or more a

Race
0. Blacks 0.58 0.56 0.57 0.53
1. Hispanics -0.69 -0.66 -0.64 -0.67
2. Others -0.61 -0.64 -0.64 -0.57
3. Whites a

Homeownership
0. Renter 0.14 0.13 0.11 0.09
1. Other 0.52**** 0.56**** 0.56**** 0.59****
2. Owner a



Table 4.28 (continued)

Duration of Residency
0. 10 years or less 0.03 0.03 0.02 0.02
1.Morethan lOyearsa

-2LL 1395.27 1365.86 1362.95 1349.29
df 13 14 15 16
Sample size 4820 4820 4820 4820
B. Model Comparisons

Terms in Null Reduced model Difference
Hypotheses Hypotheses Full model in -2LL df X2 - test

93-95 LBA 1 2 29.41*** 1 <.001
93 BEF 2 3 2.91 1 n.s.

H 2-Sb 93-95 LBA
x93BEF 3-4 13.66*** 1 <.001

Note. Unweighted data
*p<.05 **p<.Ol ***p<.oOl ****p<.0001
a Reference category

4.4 Findings from Hypotheses Testing

AADL and LBA difficulty in 1993 were significantly associated with the

increased probability of residential moves between 1993 and 1995 when other

functional difficulty measures and socio-demographic variables were controlled.

HADL decline between 1993 and 1995 was significantly associated with the

increased probability of residential moves between 1993 and 1995 when other

functional difficulty measures and socio-demographic variables were controlled.

BADL, HADL, AADL, and LBA difficulty in 1993 were significantly

associated with the increased probability of entrance into an institutional setting

when other functional difficulty measures and socio-demographic variables were

controlled. BADL, HADL, and AADL decline between 1993 and 1995 were

significantly associated with the increased probability of entrance into an
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institutional setting between 1993 and 1995 when other functional difficulty

measures and socio-demographic variables were controlled.

There was a significant interaction effect of BADL decline on the

probability of entrance into an institutional setting between 1993 and 1995. Older

persons who lived in a residence with built-environment features in 1993 were less

likely to enter an institutional setting when they experienced BADL decline

between 1993 and 1995. There was a significant interaction effect of LBA decline

on the probability of entrance into an institutional setting between 1993 and 1995.

Older persons who lived in a residence with built-environment features in 1993

were less likely to enter an institutional setting when they experienced LBA decline

between 1993 and 1995.
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5. CONCLUSIONS AND IMPLICATIONS

5.1 Predictors of Relocation

5.1.1 Functional Ability

For more than three decades, the functional ability of older persons has

been described by two indices: ADL (activities of daily living) and IADL

(instrumental activities of daily living). ADL represents activities that are essential

for self-care (i.e., feeding, getting in and out of bed, bathing, dressing, and using

the toilet). IADL represents activities that are necessary to adapt independently to

the environment (i.e., using a telephone, shopping, food preparation, housekeeping,

transportation, taking medications, and managing money). Stump et al. (1997)

assessed the measurement structure of functional ability using data on the 6,661

self-respondents to the survey of Asset and Health Dynamics Among the Oldest

Old (AHEAD) who were aged 70 years or older. The multidimensional structure of

basic ADL (BADL), household ADL (HADL), advanced ADL (AADL), and lower

body activities (LBA) constructs have been found. Studies using functional ability

indicators need to disaggregate ADL andlor IADL measures to reflect the

multidimensional structure of functional ability.

One of the research purposes in this study was to investigate whether

differences in functional ability differentially predict the future probability of

relocation of older persons. For this purpose, BADL, HADL, AADL, and LBA

difficulty in 1993 were related to incidences of a residential move in the

community and entrance into an institutional setting between 1993 and 1995 among

6, 225 respondents to AHEAD survey, using hierarchical logistic regression.

BADL, HADL, AADL, and LBA decline between 1993 and 1995 were also related
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to incidences of a residential move in the community and entrance into an

institutional setting between 1993 and 1995.

Among functional ability measures, AADL and LBA difficulty in 1993

were predictors of the increased probability of a residential move over the next two

years. BADL, HADL, AADL, and LBA difficulty in 1993 were predictors of the

increased probability of entrance into an institutional setting over the next two

years. HADL decline between 1993 and 1995 was a predictor of the increased

probability of residential move over the same two years. BADL, HADL, and

AADL decline between 1993 and 1995 were predictors of the increased probability

of entrance into an institutional setting over the same two years.

AADL consisted of three items of the traditional IADL index, reflecting

functional difficulty in cognitive daily activities: using the telephone, taking

medications, and managing money. Wolinsky & Johnson (1991) reported that

AADL is more closely related to memory problems and confusion than either

BADL or HADL. LBA consisted of four items: walking several blocks, climbing

one flight of stairs without resting, pulling or pushing large objects, and carrying

weights over 10 pounds. LBA reflects moderate levels of functional difficulty in

physical daily activities. Within the causal sequence of functional ability measures

specified by Stump et al. (1997), LBA progresses to BADL, HADL, and AADL.

Deterioration in functional ability is a hierarchically ordered process, from less to
more severe levels of functional losses (Katz & Stroud, 1989; Lawton & Brody,

1969; Spector, Katz, Murphy, & Fulton, 1987). AADL and LBA difficulty are
indicators of the beginning stage of cognitive and physical deterioration. The
positive effects of AADL and LBA difficulty on the increased probability of
residential move represented the adaptive mechanism of older persons who started
to experience cognitive and physical decline.

BADL consisted of four items from the traditional ADL index, reflecting

functional difficulty in such personal activities as bathing, dressing, getting in and
out of bed, and using the toilet. HADL consisted of two items from the traditional

IADL index, reflecting functional difficulty in such household work as meal
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preparation and grocery shopping. BADL and HADL difficulty at baseline were

not predictors of residential move over the next two years. It was expected that

many of older persons who reported higher BADL or HADL difficulty in 1993 had

already made any kind of adjustments to compensate for them, which preempted

the necessity of a residential move. Spear et al. (1991) pointed out that if many of
those with functional difficulty had made prior residential arrangements, then the

level of difficulty at baseline might not show up as a significant predictor of

residential move. In this context, the positive effect of HADL decline on residential
move over the same two years reflected a response to acute deterioration in

functional ability.

Although deterioration in functional ability proceeds in the hierarchical

sequence from less to more severe levels of functional losses, it is also a

generalized process that is not restricted to one or two dimensions of functional

ability (Wolinsky et al., 1993). There is an ordered regression in functional

deterioration as part of the natural process of aging (Katz & Stroud, 1989). It is

highly probable that older persons who report severe levels of functional difficulty

such as BADL, report HADL, AADL, and LBA difficulty at the same time. The

positive effects of BADL, HADL, AADL, and LBA difficulty on entrance into an

institutional setting testify that entrance into an institutional setting is the adaptive

mechanism of older persons who experience all-around cognitive and physical

decline. The positive effects of BADL, HADL, and AADL decline on entrance into
an institutional setting demonstrate that entrance into an institutional setting is a

solution for further decline in severe levels of functional difficulty.

Most previous studies investigated the relationship between functional

ability and relocation of older persons using traditional ADL and/or IADL indices.

IADL decline over time, as well as IADL difficulty at baseline, were strong

predictors for the increased probability of a residential move (Bradsher et al., 1992;

Jackson et al., 1991; Longino et al., 1992; Spear et al., 1991; Zimmennan et al.,

1993). Deterioration in ADL, as well as ADL difficulty at baseline, were strong

predictors for the increased probability of entrance into an institutional setting
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(Spear et al., 1991; Worobey & Angel, 1990). Some studies used multi-constructs

measures of functional ability and reported similar finding to those of this study.

Miller et al. (1999) reported that AADL difficulty at baseline, as well as AADL

decline, were significantly associated with the increased probability of residential

move. The risk of nursing home placement was significantly greater for older

persons with more BADL, HADL, and LBA difficulty (Miller et al., 1999;

Wolinsky et al., 1991) and for older persons who reported BADL, AADL, and

LBA declines (Wolinsky et al., 1993).

Litwak and Longino (1987) proposed that older persons might move to a

location nearer to children or other relatives who could provide assistance when

they experienced moderate functional difficulty, such as IADL difficulty. They

continued that when older persons suffer from severe forms of chronic disability,

such as ADL difficulty, they might enter an institutional setting. Traditional ADL

and IADL measures restricted the multi-dimensional characteristics of functional

ability into only two areas of daily living. This striped-off way of measurement

could not reflect the unique effects of each dimension of functional ability on the

probability of relocation behaviors of older persons. Findings from this study

explicated the propositions of Litwak and Longino (1987) and confirmed that

differences in functional ability characteristics differentially predict relocation

behaviors of a residential move or entrance into an institutional setting. On a

practical level, the finding that the onset of LBA and/or AADL difficulty triggered

residential move provides a special implication for interventions designed to

enhance the independent living of older persons in the community setting. A

principal target of intervention efforts should be the compensation of LBA and/or

AADL difficulty.
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5.1.2 Assistance from Human Resources

In this study, investigating whether functional difficulty and assistance from

human resources jointly determined the probability of relocations of older persons

was restricted to BADL difficulty. There was no significant interaction effect of

BADL difficulty and assistance for it on the probability of residential move over

next two years. When older persons made a residential move as a result of their

BADL difficulty, assistance from human resources did not have any reducing effect

on the probability of residential move. There was no interaction effect of BADL

difficulty and assistance for it on the probability of entrance into an institutional

setting over next two years. When older persons entered an institutional setting as a

result of their BADL difficulty, assistance from human resources did not have any

reducing effect on the probability of entrance into an institutional setting. Instead,

there was a positive main effect of assistance from human resources for BADL

difficulty on the probability of entrance into an institutional setting.

A positive effect of assistance for BADL difficulty on the probability of

entrance into an institutional setting reflects the fatigue of caregivers. In this study,

a hypothesized interaction effect was between the probability of entrance into an

institutional setting and assistance from human resources given for functional

difficulty. This hypothesis focused exclusively on the care needs of older persons
with fi.inctional difficulty. In reality, actual care giving depends on the availability
and ability of caregivers as well as the care needs of older persons with functional
difficulty. Whether intensive personal care for severe forms of chronic disability
can be provided tends to determine the probability of entrance into an institutional

setting. When intensive care needs are beyond the ability of caregivers, there is an
increased probability of entrance into an institutional setting. The stress-threshold

model of Wolpert (1966), which states that stress must pass a threshold before
relocation occurs, can be applied to caregivers as well as older persons.

Miller et al. (1999) reported a significant interaction between number of

AADL difficulties and assistance with AADL difficulty on the probability of
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residential move. Within older persons reporting more than one AADL difficulty,

the absence of assistance was associated with the increased probability of

residential move. The presence of assistance greatly reduced the probability of

residential move. But they reported a positive main effect of the number of AADL

difficulties on the probability of entrance into an institutional setting. Older persons

reporting one or more than one AADL difficulty were more likely to enter an

institutional setting when they received assistance for that.

The implication is that the correct estimation of interaction effect of

functional difficulty and assistance from human resources on the probability of

relocations needs detail information on the quality of assistance as well as the

severity level of functional difficulty. Detailed information about care giving

efforts such as regularity and frequency in addition to information on whether

assistance is given for a specific difficulty are needed. To figure out the condition

under which entrance into an institutional setting occurs, this information needs to

be related to the level of functional difficulty. The third type of move in the life

course typology by Litwak and Longino (1987) could be correctly estimated when

not only the functional difficulty level of older persons but also the ability of the

caregiver to provide intensive care is considered. Some previous studies focused on

the needs and resources of caregivers in addition to the needs of older persons with

functional difficulty. Each child's willingness to supply hours of parent care is

influenced by factors associated with the value of that child's time spent in market

and home production activities (Wolf et al., 1997). In terms of intensity of care

giving, the total number of hours of informal care received by older persons

increases with the number of caregivers (Soldo et al., 1989; Stephens &

Christianson, 1986).

This finding has important implications for the decision making of care

need services for older persons. The variable of assistance needs to be measured as

direct information regarding whether assistance is given for specific functional

tasks. Although literature from family sociology provides evidence that the

availability of caregivers, mainly family members, is a main buffer between older
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persons and institutionalization, these studies used the availability of caregiver as

the proxy measure of assistance for functional difficulty. When the variable of

assistance is measured as such, there is not much room for interventions from

public sector. There is no way to substitute for spouses, siblings, adult-children,

and so on. When direct information regarding the lack of assistance for specific

functional difficulties is associated with the increased probability of relocations, the

care service from public sector can be planned, targeting for the supply of

assistance needed for a specific type of functional difficulty.

5.1.3 Built-Environment Features

There were interaction effects between BADL decline and built-

environment features and between LBA decline and built-environment features on

the probability of entrance into an institutional setting. Older persons who lived in a

residence with at least one built-environment features in 1993 and experienced

BADL or LBA decline between 1993 and 1995 were less likely to enter an

institutional setting. These results support the interaction effect of functional

decline and built-environment features on entrance into an institutional setting.

Significant interaction effects of functional decline (respectively BADL

and LBA decline) and built-environment features on entrance into an institutional

setting could be interpreted as follows. First, as hypothesized, older persons with

functional decline in BADL and LBA living in a residence with built-

environmental features usually did not enter institutions. Built-environmental

features in the residence provided older persons living there with relatively less

demanding residential settings, which compensated for their lowed level of

functional ability. Built-environment features in this study included five items:

ramps at street level, special railings, modifications to allow someone in a

wheelchair, modifications to the bathroom such as grab bars or a shower seat, and

special call device or system to get help. This interpretation is persuasive when one
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considers the functional ability that BADL and LBA indices indicate. The BADL

index measures functional difficulty performing bathing, dressing, getting in and

out of bed, and using the toilet. Functions in the index of ADL reflect organized

locomotor and neurologic aspects of simple functions (Katz et al., 1963). The LBA

index measures difficulty walking several blocks, climbing one flight of stairs,

pulling or pushing large objects, and carrying over 10 pounds. BADL and LBA

indices reflect the functional ability related to physical strength and mobility.

BADL and LBA, thus, are under the influence of the human-factor aspects of the

residential environment.

Non-significant interactions between HADL decline and built-environment

features and between AADL decline and built-environment features on entrance

into an institutional setting could be attributed to characteristic activities that these

measures represent. Household activities of daily living (i.e., preparing hot meals

and shopping for groceries) were highly correlated with assistance from human

resources. This means that because assistance from human resources is fully

provided to compensate for HADL decline, there might be no room for relatively

less demanding residential settings to compensate for lowering levels of HADL

function. Advanced activities of daily living (i.e., making telephone calls, taking

medications, and managing money) lean toward the measures of cognitive

functioning. Thus, built-environment features do not support losses of these

functions.

Another way to interpret the interaction effect of functional decline and

built-environment features on entrance into an institutional setting is that built-

environment features are actually the proxy of residential moves to the residence

with built-environment features made prior to baseline interview. If older persons

move to the residential environment specially planned for older persons in which

the personal care service can be provided on a need basis, they don't need to move

into institutional settings with the onset of functional difficulties or further

functional declines. To make clear whether or not built-environment features are

just the proxy of prior residential moves, investigation of the interaction effects
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between functional ability and built-environment features on relocation at several

time points is needed during which the causal sequence between changes in

functional ability and residential changes are recorded more than twice.

5.1.4 Socio-Demographic Variables

Age, gender, income, race, homeownership, and duration of residency were

related to relocations of older persons in previous studies. Relationships between

socio-demographic variables and relocation of older persons, however, were not

main research interests in this study. The socio-demographic variables were

controlled when effects of main predictor variables (i.e., functional ability,

assistance from human resources, and built-environment features) on relocation of

older persons were investigated. Their association with relocation, however, was

confinned in this study.

Those aged 70-74 years were less likely than those aged 85 years and more

to make a residential move. Those aged 70-74 and 75-79 years were less likely than

those aged 85 or more to enter an institutional setting. In contrast, those aged 80-84

years were more likely than those aged 85 or more to enter an institutional setting.

Men were less likely than women to make a residential move. There was no

significant association between gender and entrance into an institutional setting.

There was no significant association between income and a residential move. Those

in the lowest income level of less than $10,000 were more likely to enter an

institutional setting than were those in the highest income level of more than $

30,000. There was no significant association between race and a residential move.

Blacks were more likely to enter an institutional setting than were Whites.

Hispanics were less likely to enter an institutional setting than were Whites.

Home ownership and duration of residency were strongly associated with

relocation. Renters were more likely to make a residential move or enter an

institutional setting than were homeowners. Those who neither were homeowners
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nor renters were more likely to enter an institutional setting. Those who lived in the

same house more than 10 years were less likely to make a residential move than

those who live in the same house less than 10 years. However, there was no

significant association between duration of residency and entrance into an

institutional setting.

5.2 Implications

5.2.1 Proposed Model for Relocation of Older Persons

This study suggests that when older persons face decline in functional

ability, their mobility behavior can be best predicted by considering influences of

the physical environment, such as built environment features, or the social

environment, such as assistance from human resources. Most of the research done

following the ecological model has focused on characteristics of the physical

environment. The ecological model of aging does not address the active roles that

individuals assume in the formation of interpersonal structures (Carp, 1984;

Kahana, 1982; Wister, 1989). It is unlikely that characteristics of either the person

or residential environment directly determine behavioral responses such as

relocations or modifications. Struyk and Katsura (1987) reported that the

affordability of personal assistance services reduced the likelihood of dwelling

modifications undertaken by older persons with functional difficulty. Older persons

who could rely on another household member were less likely to initiate home

modifications (Pynoos et al., 1987). It was reported that there were trade-off effects

between the physical environment and social environment (Golant, 1992). It seems

that older persons favor changing their social environment such as allowing a

human resource for assistance to move in or to relocate to the place in which the

human resource for help was available rather than to change the physical
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environment. Older persons with the same level of functional ability might exhibit

variant behavioral responses because social resources and constraints are important

detenninants of residential arrangement (Wister, 1989). Lawton (1987)

acknowledged that people create social structures and, therefore, personal resources

are viewed as means by which one could resort.

Findings from social gerontological research could augment the work that

follows the ecological model. Literature from social gerontology testifies that when

older persons experience declines in functional ability, their decision on relocation

largely depend on whether human resources are available in the home (Miller et al.,

1999; Zimmerman et al., 1993). The implication is that characteristics of the social

environment should be incorporated into the ecological model as an important

variable that explains the probability of relocation among older persons with

functional difficulty in conjunction with characteristics of the physical

environment. Social gerontologists, however, relate only the changes in functional

ability to relocation behavior for the assistance from human resources, excluding

the ability to adapt the home environment (Miller et al., 1999). To describe the

person-environment interaction in behaviorally meaningful ways, a heavy emphasis

should be placed on behavioral measures that occurr in specific environmental

contexts (Parr, 1980). The implication for future research is that assistance from

human resources and physical environmental features should be incorporated into

the person-environment model to determine whether they influence jointly and/or

independently the relocation behavior of older persons with decline in functional

ability. Rowles and Ohta (1983) suggested that researchers should adopt a more

holistic approach to the person-environment transaction rather than limiting their

work to a single element such as the design of the dwelling.

This study contributes to the relocation model of older persons by

demonstrating that functional ability and built-environment features jointly

influence the probability of relocations. At the same time, there are some

suggestions. First, the control of assistance from human resources is needed when

the reducing effect of built-environmental features on entrance into an institutional
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setting is confirmed. Older persons with functional disability prefer assistance from

human resources. If there are any reducing effects of built-environment on the

probability of relocation, that effect could be explicated after taking into account

assistance from human resources. The important issue for further research concerns

how older persons negotiate the physical and social environmental resources that

exist in, or can be brought to, the surrounding environment before they move to an

alternative environment due to decline in functional ability. Investigation of the

relative effect of the social and physical environment on the probability of

relocation among older persons should be the next research topic.

5.2.2 Implications for Future Study

Data used in this study (i.e., AHEAD Wave 1 and Wave 2) were secondary

ones that were publicly released through the Internet. Although AHEAD is the

most recent national data set available for studying questions on changes in

functional ability and residential status among the U.S. population aged 70 or older,

it has inevitable limitations as a secondary data source. There is disproportionate

sampling, causal ordering, and aggregate data collection.

5.2.2.1 Disproportionate Sampling

AHEAD survey used a multistage, national area probability sampling

method. AHEAD survey also used an over-sampling method to increase numbers

of Blacks, Hispanics, and residents of the state of Florida. Special sample design

features such as stratification, clustering, and over sampling incorporated into the

AHEAD sample selection resulted in the differential selection probability that

analysts must consider in computing descriptive statistics and model parameters.

Sampling weights intended to adjust for the age -gender-race-regional stratification
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of AHEAD Wave 1 (1993) data were provided with the public release of the Wave

1 data set. There was attrition of respondents between AHEAD Wave 1 (1993) and

2 (1995). Due to death, non-response, and unknown status, 15.45% of respondents

of Wave 1 were not re-interviewed in Wave 2. Sampling weights intended to adjust

for sample attrition of Wave 2 (1995) were not yet provided. Thus, unweighted

data, thus, were used in the descriptive and multivariate analyses in this study. The

use of unweighted data was acceptable in this study because the major stratification

variables such as age, gender, and race were included in logistic regression models

of this study as control variables. Furthermore, the research purpose of this study

was to examine conditions under which functional ability predicts relocation of

older persons rather than population inferences. With use of unweighted data,

however, special caution needs to be used in the interpretation of analysis results.

The use of weighted data for future data analysis will strongly emphasize

population inferences.

5.2.2.2 Causal Ordering

The measure of functional difficulty in 1993 provided a clear causal

interpretation about the effect of functional ability on relocation between 1993 and

1995. Because the timing of changes in functional ability and residential status

between two time points, Wave 1 (1993) and 2 (1995), was not asked in AHEAD

survey, a casual link between these variables could not be clearly established. In

this study, it was theoretically assumed that functional decline preceded relocation

of older persons based on previous studies (Fillenbaum & Wakkman, 1984;

Kahana, 1982; Rogers & Watkins, 1987; Wolpert, 1966). Some caution should be

used in making causal conclusions on the effect of functional decline on relocation

of older persons. AHEAD, as a longitudinal panel study, plans to release several

more waves of data collection, in which the timing of changes in functional ability,

residential status, and other socio-demographic variables is recorded at more
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frequent intervals. Such data will make the causal sequence between changes in

functional ability and residential changes more clear.

5.2.2.3 Aggregate Data Collection

AHEAD Wave 1 (1993) survey collected a huge amount of data on the

functional status of respondents by asking them whether they had difficulty in each

of BADL, HADL, AADL, and LBA items. In contrast, AHEAD Wave 1 (1993)

survey collected data on assistance from human resources for functional difficulty

in an aggregate way. AHEAD Wave 1 combined two HADL items and two AADL

items into an one item and asked respondents whether they received help for the

combined HADL/ AADL item (i.e., preparing hot meals, shopping for groceries,

making a telephone call, and taking medications). This limited method of data

collection made it impossible to examine separately whether or not the probability

of relocation of older persons differs according to whether or not the respondents

receive assistance from human resources for IADL or AADL difficulty. The

general contribution of AHEAD to the study on the interaction effect of functional

ability and assistance from human resources on the probability of relocation will be

increased if the information of whether or not assistance is given for functional

difficulty is collected separately for each functional difficulty measure.
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APPENDIX A. SELECTED VARIABLES FROM AHEAD WAVE 1(1993)
AND WAVE 2(1995) QUESTIONNAIRES

AHEAD interview survey consisted of 13 sections: CS. Coversheet; A.

Demographics; B. Health; PC. Proxy cognition; C. Cognition; D. Family structure;

E. Health care and costs; F. Housing; G. Job status; H. Expectations; J. Income; K.

Assets; R. Insurance. The data was collected about a total of 1,473 variables from

AHEAD Wave 1 (1993) survey. The variables were repeatedly measured in

AHEAD Wave 2 (1995) survey. To test hypotheses for this study, 34 variables

were selected from Wave 1 survey and 13 variables were selected from Wave 2

survey. Questionnaire measurements of the selected variables were listed as

following:

Table A.l
Relocation

Variables Questions in AHEAD Wave 2 (1995) Coding Scheme
Making a A25. In what month and year did you move
residential to your current home in (city)?
move Month:

Year:
Not move between Wave I and Wave 2 ....... 0. Stay
Move between Wave 1 and Wave 2 ............ 1. A residential

move
8. Don't know.....................................
9. Refuse ...........................................

Entrance CS 11. Are you living in a nursing home or
into an other health care facility?
institutional 1. Yes .............................................. 1. Entrance to an
setting institutional

setting
5. No ............................................... 0. Stay

8. Don't know.....................................
9. Refuse ...........................................

blank = missing value
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Table A.2
Socio-Demographic Variables

Variables Questions in the AHEAD Wave 1 (1993) Coding Scheme
Age Al. First, I have some questions about your

background. In what month, day, and year 0. 70-74 years
were you born? 1. 75-79 years
Month/Day/Year 2. 80-84 years

3. 85 years or more
Don't know ......................................
Refuse....................................................

Gender P6. Mark sex of respondent.
1. Male ..........................................

2. Female .......................................
0. Male
1. Female

Income J52. Altogether, about how much was your 0. Less than $10,000
{and your (husband's/wife's/partner's)) 1. $10,000 <$20,000
total income in (1992/1993) before taxes? 2. $20,000 <$30,000
Amount: $ 3. $30,000 or more
Don't know ......................................
Refuse.............................................

Race A7. Do you consider yourself Hispanic or
Latino?
1.Yes ............................................. 1

5.No ................................. GotoA8.
8. Don't know.....................................

9. Refuse ...........................................

A8. Do you consider yourself primarily
White or Caucasian, Black or African
American, American Indian, or Asian, or
something else?
1. White/Caucasian ............................. 3
2. Black/African American .................... 0
3. American Indian or Alaskan Native ...... 2
4. Asian or Pacific Islander ................... 2
7. Other (Specify) .............................. 2
8. Don't know .....................................

9. Refuse...........................................
0. Blacks
1. Hispanics
2. Others
3. Whites



Table A.2 (continued)

Home- F25. Do you (and your (husband/wife/partner))
ownership own your (house/apartment/home), rent it, or

what?
1. Own (or buying) ..................................
2. Rent ................................................
7. Other (Specify) ....................................
8. Don't now..........................................
9. Refuse .............................................

FlO. Do you {or your (husband/wife/partner))
own both the mobile home and site, rent them,
or what?
1. Own both home and site ........................
2. Own only site ......................................
3. Own only home ...................................
4. Rent both home and site .........................
7. Neither owns nor rents ..........................
8. Don't know ........................................
9. Refuse .............................................

F23. Do you {or your (husband/wife/partner))
own this (farmlranch), do you own part of it, do
you rent it, or what?
1. Owns all ...........................................
2. Owns part ........................................
3. Rents ...............................................
7. Other (Specify) ...................................
8. Don't know........................................
9. Refuse .............................................
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0
1

2

0
1

2

0
1

0. Renters
1. Other than rent

or own home
2. Homeowners

Duration F20. Have you live more than ten years in this
of (house/apartment/mobile home/home)?
residency 1. Yes ................................................. 1.> 10 years

5. No .................................................. 0. Less than 10
or 10 years

8. Don't know ........................................
9. Refuse ..............................................
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Table A.3
Functional Difficulty in 1993

Coding Scheme:
0. No difficulty

BADL Questions in the AHEAD Wave 1 (1993) 1. Difficulty
Getting in E43c. Do you have any difficulty getting in and
and out out of bed?
ofbed l.Yes ................................................. 1

5.No ................................................... 0
8. Don't know ........................................
9. Refuse ..............................................

E4 1. Does anyone ever help you get in and out
of bed?
1.Yes .................................................
5.No
7. Don't do
8. Don't know
9. Refuse

E43. Do you ever use equipment or devices such
as a rail, cane, walker, wheelchair or lift to help
you get in and out of bed?
l.Yes .................................................
5.No
8. Don't know
9. Refuse

Dressing E35b. Do you have any difficulty dressing?
1.Yes ................................................. 1

5.No ................................................... 0
8. Don't know ........................................
9. Refuse ...............................................
E35. Does anyone ever help you dress, including
putting on shoes and socks?
1.Yes .................................................
5.No
7. Don't do
8. Don't know
9. Refuse
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Table A.3 (continued)

Bathing E37b. Do you have any difficulty bathing?
1.Yes ........................................................... 1

5.No ............................................................ 0
8. Don't know ...................................................
9. Refuse ........................................................

E37. Does anyone ever help you bathe or shower?
1.Yes ........................................................... 1

5.No
7. Don't do
8. Don't know
9. Refuse

Using the E44b. Do you have any difficulty using the toilet?
toilet1. Yes ........................................................... 1

5.No ............................................................ 0
8. Don't know ...................................................
9. Refuse ........................................................

E44. Does anyone ever help you use the toilet,
including getting up and down?
1. Yes ...........................................................
5.No
8. Don't know
9. Refuse

HADL
Preparing E52. Are you able to prepare hot meals without help?
hot meals 1. Yes ......................................................... 0

5.No ..........................................................
7. Don't do ....................................Go to E52.1.
8. Don't know ................................................
9. Refuse .......................................................

E52a. Is that because of a health problem?
l.Yes ......................................................... 1

5.No .......................................................... 0
8. Don't know ................................................
9. Refuse .......................................................
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Table A.3 (continued)

Shopping E52. Are you able to shop for groceries without help?
for groceries 1. Yes ......................................................... 0

5.No ......................................................... 1

7. Don't do ....................................Go to E52.1.
8. Don't know .................................................
9. Refuse .......................................................

E52a. Is that because of a health problem?
1.Yes ......................................................... 1

5.No ......................................................... 0
8. Don't know .................................................
9. Refuse........................................................

AADL
Making E52. Are you able to make telephone calls without
telephone help?calls1. Yes ......................................................... 0

5.No ......................................................... 1

7. Don't do ....................................Go to E52.1.
8. Don't know .................................................
9. Refuse .......................................................

E52a. Is that because of a health problem?
1.Yes ......................................................... 1

5.No ......................................................... 0
8. Don't know .................................................
9. Refuse........................................................

Taking E52. Are you able to take medications without help?
medications 1. Yes ......................................................... 0

5.No ......................................................... 1

7. Don't do .................................... Go to E52.1.
8. Don't know .................................................
9. Refuse .......................................................

E52a. Is that because of a health problem?
1.Yes ......................................................... 1

5.No ......................................................... 0
8. Don't know .................................................
9. Refuse ........................................................
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Table A.3 (continued)

Managing E57. Do you manage your money such as paying
money your bills and keeping track of expenses, without

anyone's help?
l.Yes ..................................................... 0
5.No ......................................................
8. Don't know ............................................
9. Refuse..................................................

E52a. Is that because of a health problem?
1.Yes ..................................................... 1

5.No ...................................................... 0
8. Don't know ............................................
9. Refuse....................................................

LBA
Walking E47. Do you have any difficulty with walking several
several blocks?blocks1. Yes .......................................................

5.No ........................................................ 0
6. Can't do .................................................
7. Don't do .................................................
8. Don't know ..............................................

9. Refuse.....................................................

Climbing E48. Do you have any difficulty with climbing one
one flight of flight of stairs without resting?stairs1. Yes ....................................................... 1

5.No ........................................................ 0
6. Can't do .................................................
7.Don'tdo ..................................................
8. Don't know ..............................................

9. Refuse.....................................................

Pulling or E49. Do you have any difficulty with pulling or
pushing pushing large objects like a living room chair?
large objects 1. Yes ........................................................ 1

5.No ......................................................... 0
6. Can't do ...................................................
7. Don't do ...............................................

8. Don't know ................................................

9. Refuse ............................................
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Table A.3 (continued)

Carrying E50. Do you have any difficulty with lifting or
weight over carrying weight over 10 pounds, like a heavy bag of
10 pounds groceries?

1.Yes ........................................................ 1

5.No ......................................................... 0
6. Can't do ..................................................
7. Don't do....................................................
8. Don't know ................................................
9. Refuse.....................................................

Table A.4
Functional Difficulty in 1995

Coding Scheme:
0. No difficulty

BADL Questions in the AHEAD Wave 2 (1995) 1. Difficulty
Getting in E76. Do you have any difficulty getting in and
and out out of bed?
ofbed1.Yes .................................................. 1

5.No ................................................... 0
6. Can't do .............................................
7. Don't do .............................................
8. Don't know ..........................................
9. Refuse.................................................
E76c. Do you ever use equipment or devices
such as a cane, walker, or railing when you get
in and out of bed?
1.Yes ..................................................
5.No
8. Don't know
9. Refuse

Dressing E76f. Does anyone ever help you get in and out
of bed?
1.Yes ..................................................
5.No
8. Don't know
9. Refuse
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Table A.4 (continued)

Dressing E73. Do you have any difficulty with dressing,
including putting on shoes and socks?
l.Yes .................................................. 1

5.No ................................................... 0
6. Can't do .............................................
7. Don't do .............................................
8. Don't know ..........................................
9. Refuse...............................................

E73f. Does anyone ever help you dress?
1.Yes ..................................................
5.No
8. Don't know
9. Refuse

Bathing E74. Do you have any difficulty with bathing or
showering?
1.Yes .................................................. 1

5.No ................................................... 0
6. Can't do .............................................
7. Don't do .............................................
8. Don't know ..........................................
9. Refuse.................................................

E74f. Does anyone ever help you bathe or
shower?
1. Yes ..................................................
5. No
8. Don't know
9. Refuse

Using the E77. Do you have any difficulty with using the
toilet toilet, including getting up and down?

1.Yes .................................................. 1

5.No ................................................... 0
6. Can't do .............................................
7. Don't do .............................................
8. Don't know..........................................
9. Refuse.................................................
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Table A.4 (continued)

E77f. Does anyone ever help you use the toilet?
1.Yes ............................................................
5.No
8. Don't know
9. Refuse

HADL
Preparing E95. Do you have any difficulty preparing a hot meal?
hotmeals 1. Yes .........................................................

5.No ......................................................... 0
6. Can't do ....................................Go to E95b.
7. Don't do ....................................Go to E95b.
8. Don't know ................................................
9. Refuse.......................................................

E95b. Is that because of a health problem?
1.Yes ......................................................... 1

5.No ......................................................... 0
8. Don't know ................................................
9. Refuse.......................................................

Shopping E96. Do you have any difficulty preparing a hot meal?for1.Yes ......................................................... 1

groceries 5. No ......................................................... 0
6. Can't do ....................................Go to E96b.
7. Don't do ....................................Go to E96b.
8. Don't know ................................................
9. Refuse.......................................................

E96b. Is that because of a health problem?
1.Yes ......................................................... 1

5.No ......................................................... 0
8. Don't know ................................................
9. Refuse.......................................................
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Table A.4 (continued)

AADL
Making E97. Do you have any difficulty preparing a hot meal?
telephone 1. Yes ....................................................... Icalls5. No ....................................................... 0

6. Can't do .................................... Go to E97b.
7. Don't do .................................... Go to E97b.
8. Don't know..............................................

9. Refuse ....................................................

E97b. Is that because of a health problem?
1. Yes ..........................................................
5.No ..........................................................
8. Don't know.................................................
9. Refuse.......................................................

Taking E98. Do you have any difficulty preparing a hot meal?
medic atio 1. Yes ..........................................................ns5.No ..........................................................

6. Can't do .................................... Go to E98b.
7. Don't do .................................... Go to E98b.
8. Don't know.................................................
9. Refuse........................................................

1

0

1

0

E98b. Is that because of a health problem?
l.Yes .........................................................
5.No .......................................................... 0
8. Don't know .................................................
9. Refuse ........................................................

Managing E106. Do you have any difficulty preparing a hot meal?
money1. Yes ..........................................................

5.No .......................................................... 0
6. Can't do ................................... Go to E106a.
7. Don't do ....................................Go to E106a.
8. Don't know.................................................
9. Refuse ........................................................

E106a. Is that because of a health problem?
1.Yes .......................................................... 1

5.No ........................................................... 0
8. Don't know.................................................
9. Refuse ........................................................



pp :y.i

Walking E60. Do you have any difficulty with walking several
several blocks?
blocks

1. Yes ...........................................................
5.No ............................................................
6. Can't do .....................................................
7. Don't do .....................................................
8. Don't know ..................................................
9. Refuse .........................................................

climbing E66. Do you have any difficulty with climbing one
one flight flight of stairs without resting?
of stairs

1. Yes ...........................................................
5.No ............................................................
6. Can't do .....................................................
7. Don't do .....................................................
8. Don't know .................................................
9. Refuse........................................................

Pulling or E69. Do you have any difficulty with pulling or
pushing pushing large objects like a living room chair?
large
objects1. Yes ...........................................................

5.No ............................................................
6. Can't do .....................................................
7. Don't do .....................................................
8. Don't know ..................................................
9. Refuse.........................................................

Carrying E70. Do you have any difficulty with lifting or carrying
weight weight over 10 pounds, like a heavy bag of groceries?
over 10
pounds1. Yes ...........................................................

5.No ............................................................
6. Can't do .....................................................
7. Don't do .....................................................
8. Don't know ..................................................
9. Refuse .........................................................

1

0

1

0

1

0

1

0
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Table A.5
Assistance from Human Resources

Coding Scheme:
Assistance 0. No assistance
for BADL Questions in the AHEAD Wave 1 (1993) 1. Assistance
Getting in E4 1. Does anyone ever help you get in and out
and out of of bed?
bed

1.Yes .............................................. 1

5.No ............................................... 0
7. Don't do ........................................
8. Don't know......................................
9. Refuse .............................................

Dressing E35. Does anyone ever help you dress,
including putting on shoes and socks?

1.Yes .............................................. 1

5.No ............................................... 0
7. Don't do ........................................
8. Don't know ......................................
9. Refuse............................................

Bathing E37. Does anyone ever help you bathe or
shower?

1

1.Yes .............................................. 0
5. No ...............................................
7. Don't do ........................................
8. Don't know ......................................
9. Refuse.............................................

Using the E44. Does anyone ever help you use the toilet,
toilet including getting up and down?

l.Yes .............................................. 1

5.No ............................................... 0
7. Don't do ........................................
8. Don't know .........................................
9. Refuse.............................................
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Table A.5 (continued)

Coding Scheme:
Assistance for 0. No assistance 1.
HADL/AADL Questions in the AHEAD Wave 1 (1993) Assistance
Preparing hot E54. Who most often helps you (preparing
meals/ hot meals/shopping for groceries/ making
Shopping for telephone calls! taking medications)?
groceries!
Making 01 to 46. Helper name(s)
telephone 50. Spouse/partner ................... 1

calls! 97. Not on list
Taking 8. Don't know ....................................
medications 9. Refuse...........................................

None in (E54. 01 to 46., 50., and 97.) ......
0

E55. Does anyone else help you
(preparing hot meals/shopping for
groceries/ making telephone calls! taking
medications)?

1. Yes .......................... Go to E54.97.
5. No
8. Don't know ...................................
9. Refuse..........................................

Managing E58. Who usually helps you to manage
money your money?

01 to 48. Helper name(s)1
50. Spouse!partner
97. Not on list
8. Don't know ....................................
9. Refuse..........................................
None in (E58. 01 to 48., 50., and 97.) ...... 0
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Table A.6
Built-Environment Features

Coding Scheme:
0. No feature

Variables Questions in the AHEAD Wave 1 (1993) 1. Feature
Ramps at street F16a. Does your (home/apartment) have
level any of the following special features:

ramps at street level?
1.Yes .......................................... 1

5.No .......................................... 0
8. Don't know.................................

9. Refuse ......................................
Special railings F16b. Does your (home/apartment) have

special railings to help you get around?
1.Yes .......................................... 1

5.No .......................................... 0
8. Don't know .................................

9. Refuse ......................................
Modifications F16c. Does your (home/apartment) have
for a wheelchair modifications to allow someone in a
accommodation wheelchair to move around indoors?

1.Yes .......................................... 1

5.No .......................................... 0
8. Don't know .................................
9. Refuse ......................................

Grab bars F16d. Does your (home/apartment) have
modifications to the bathroom such as grab
bars or a shower seat?
1.Yes .......................................... 1

5.No .......................................... 0

8. Don't know.................................
9. Refuse ......................................

Call device F16e. Does your (home/apartment) have a
special call device or system to get help
when you need it?
1.Yes .......................................... 1

5.No .......................................... 0
8. Don't know .................................
9.Refuse . ......................
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APPEDLX B. PROPORTION OF RELOCATION RELATIVE TO
NON-RELOCATION BETWEEN 1993 AND 1995 AMONG RESPONDENTS

Table B.1
Proportion of Relocation Relative to Non-Relocation between 1993 and 1995
according to 1993 Functional Difficulty among Respondents

Residential Move Entrance into an Institutional
(RM) Setting (ElS)

N-R a RM N-R EIS
% % Frequency % % Frequency

93
BADL

0 95.50 4.50 5042 97.79 2.21 4924
1 93.84 6.16 487 92.32 7.68 495
2 94.58 5.42 240 89.37 10.63 254
3 96.18 3.82 131 84.56 15.44 149
4 92.52 7.48 107 83.19 16.81 119

93
HADL

0
1

2

95.45
94.90
93.35

4.55
5.10
6.65

5103
588
316

97.91
93.16
80.38

2.09
6.84

19.62

4975
599
367

93
AADL

0 95.58 4.42 5403 97.73 2.27 5284
1 93.09 6.91 391 89.66 10.34 406
2 92.86 7.14 126 80.69 19.31 145
3 90.91 9.09 88 74.77 25.23 107

93 LBA
0 96.34 3.66 2702 98.94 1.06 2631
1 95.56 4.44 1035 97.63 2.37 1013
2 95.03 4.97 745 94.78 5.22 747
3 93.31 6.69 628 93.31 6.69 628
4 93.42 6.58 897 90.00 9.01 921

Note. a Non-Relocation



Table B.2
Proportion of Relocation Relative to Non-Relocation between 1993 and 1995
according to Functional Decline between 1993 and 1995 among Respondents

Residential Move
(RM)

N-R RM
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Entrance into an Institutional
Setting (ElS)

N-R EIS
% % Frequency % % Frequency

9395
BADL

0 95.73 4.27 4498 98.78 1.22 4359
1 95.28 4.72 657 94.42 5.58 663
2 92.13 7.87 254 85.09 14.91 275
3 89.89 10.11 89 71.43 28.57 112
4 85.71 14.29 56 59.26 40.74 81

9395
HADL

0
1

2

95.83
92.90
88.10

4.17
7.10

11.90

4942
479
210

98.11
91.56
73.12

1.89
8.44

26.88

4827
486
253

9395
AADL

0 95.89 4.11 5040 98.75 1.25 4894
1 93.94 6.06 462 89.12 10.88 487
2 89.33 10.67 150 73.22 26.78 183
3 81.82 18.18 55 55.56 44.44 81

9395 LBA
0 95.87 4.13 3054 97.11 2.89 3015
1 95.01 4.99 901 95.75 4.25 894
2 94.31 5.69 633 94.76 5.24 630
3 93.78 6.22 241 91.87 8.13 246
4 90.80 9.20 87 87.78 12.22 90
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Table B.3
Proportion of Relocation Relative to Non-Relocation between 1993 and 1995
according to 1993 Functional Difficulty when Assistance from Human Resources
was controlled among Respondents with Functional Difficulty

A. Residential Move (RM)
No Assistance Assistance

N-R RM N-R RM Total
% % f % % f Frequency

93
BADL

1 94.32 5.68 317 92.94 7.06 170 487
2 91.21 8.79 91 96.64 3.36 149 240
3 91.67 8.33 36 97.89 2.11 95 131
4 85.71 14.29 7 93.00 7.00 100 107

93
HADL
/AADL

1 93.38 6.62 136 94.07 5.93 506 642
2 100.00 0.00 9 94.57 5.43 258 267
3 100.00 0.00 1 91.27 8.73 126 127
4 100.00 0.00 1 94.81 5.19 77 78
5 . . . 92.47 7.53 93 93

B. Entrance into an Institutional Setting (EIS)
No Assistance Assistance

N-R EIS N-R EIS Total
% % f % % f Frequency

93
BADL

1 94.32 5.68 317 88.76 11.24 178 495
2 94.32 5.68 88 86.75 13.25 166 254
3 86.84 13.16 38 83.78 16.22 111 149
4 100.00 0.00 6 82.30 17.70 113 119

93
HADL
/AADL

1 94.07 5.93 135 94.82 5.18 501 636
2 90.00 10.00 10 90.04 9.96 271 281
3 100.00 0.00 1 81.56 8.44 141 142
4 100.00 0.00 1 78.49 21.51 93 94
5 0.00 100.00 1 76.11 23.89 113 114
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Table B.4
Proportion of Relocation Relative to Non-Relocation between 1993 and 1995
according to 1993 Functional Difficulty when Built-Environment Features was
controlled among Respondents

A. Residential Move (RM)
No Features Features

N-R RM N-R RM Total
% % f % % f Frequency

93 BADL
o 95.61 4.39 3280 95.15 4.85 1713 4993
1 93.75 6.25 240 93.83 6.17 243 483
2 94.90 5.10 98 94.29 5.71 140 238
3 97.83 2.17 46 95.18 4.82 83 129
4 87.50 12.50 40 95.31 4.69 64 104

93 HADL
0 95.67 4.33 3300 94.92 5.08 1753 5053
1 94.24 5.76 278 95.39 4.61 304 582
2 91.27 8.73 126 94.62 5.38 186 312

93 AADL
0 95.70 4.30 3420 95.24 4.76 1932 5352
1 93.33 6.67 180 92.75 7.25 207 387
2 91.30 8.70 69 94.55 5.45 55 124
3 85.71 14.29 35 93.88 6.12 49 84

93 LBA
0 96.08 3.92 1890 96.79 3.21 780 2670
1 96.30 3.70 649 94.18 5.82 378 1027
2 95.27 4.73 444 94.50 5.50 291 735
3 93.15 6.85 321 93.38 6.62 302 623
4 92.75 7.25 400 93.90 6.10 492 892

B. Entrance into an Institutional Setting (EIS)
No Features Features

N-R EIS N-R EIS Total
% f % % f Frequency

93 BADL
0 98.00 2.00 3200 97.31 2.69 1675 4875
1 92.98 7.02 242 91.57 8.43 249 491
2 91.18 8.82 102 88.00 12.00 150 252
3 84.91 15.09 53 84.04 15.96 94 147
4 89.74 10.26 39 79.22 20.78 77 116
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Table B.4 (continued)

93 HADL
o

1

2

98.20
93.91
80.99

1.80
6.09

19.01

3215
279
142

97.31
92.36
79.64

2.69
7.64

20.36

1710
314
221

4925
593
363

93 AADL
0 98.14 1.86 3335 96.94 3.06 1898 5233
1 92.82 7.18 181 86.88 13.12 221 402
2 81.82 18.18 77 78.79 21.21 66 143
3 69.77 30.23 43 76.67 23.33 60 103

93 LBA
0 98.86 1.14 1837 99.08 0.92 762 2599
1 97.81 2.19 639 97.27 2.73 366 1005
2 95.70 4.30 442 93.22 6.78 295 737
3 93.44 6.56 320 93.07 6.93 303 623
4 93.45 6.55 397 89.02 10.98 519 916

Table B.5
Proportion of Relocation Relative to Non-Relocation between 1993 and 1995
according to 1993-95 Functional Decline when Built-Environment Features was
controlled among Respondents

A. Residential Move (RM)
No Features Features

N-R RM N-R RM Total
% % f % % f Frequency

9395 BADL
0 95.83 4.17 2928 95.41 4.59 1525 4453
1 95.39 4.61 347 95.10 4.90 306 653
2 91.73 8.27 133 92.31 7.69 117 250
3 91.67 8.33 48 87.50 12.50 40 88
4 81.25 18.75 32 91.30 8.70 23 55

9395 HADL
0 95.79 4.21 3133 95.79 4.21 1757 4890
1 92.59 7.41 270 93.24 6.76 207 477
2 91.45 8.55 117 83.52 16.48 91 208
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Table B.5 (continued)

9395
AADL

o 95.98 4.02 3183 95.64 4.36 1810 4993
1 94.23 5.77 260 93.37 6.63 196 456
2 86.30 13.70 73 92.00 8.00 75 148
3 87.50 12.50 32 72.73 27.27 22 54

9395 LBA
0 95.76 4.24 1936 95.95 4.05 1086 3022
1 95.02 4.98 542 94.92 5.08 354 896
2 93.95 6.05 397 94.74 5.26 228 625
3 95.24 4.76 147 91.01 8.99 89 236
4 89.47 10.53 57 93.10 6.90 29 86

B. Entrance into an Institutional Setting (EIS)
No Features Features

N-R EIS N-R EIS Total

% f Frequency

9395
BADL

0 99.15 0.85 2830 98.05 1.95 1484 4314
1 96.50 3.50 343 92.09 7.91 316 659
2 85.92 14.08 142 83.72 16.28 129 271
3 68.75 31.25 64 74.47 25.53 47 111
4 56.52 43.48 46 61.76 38.24 34 80

9395
HADL

0 98.72 1.28 3040 97.00 3.00 1735 4775
1 93.98 6.02 266 88.53 11.47 218 484
2 73.79 26.21 145 71.70 28.30 106 251

9395
AADL

0 99.19 0.81 3080 97.96 2.04 1767 4847
1 91.08 8.92 269 86.32 13.68 212 481
2 74.12 25.88 85 71.88 28.13 96 181
3 58.33 41.67 48 50.00 50.00 32 80

9395 LBA
0 98.41 1.59 1884 94.81 5.19 1099 2983
1 96.80 3.20 532 94.12 5.88 357 889
2 95.15 4.85 392 93.91 6.09 230 622
3 92.11 7.89 152 91.01 8.99 89 241
4 83.61 16.39 61 96.43 3.57 28 89




