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SECTION 1.  OVERVIEW AND SIGNIFICANCE

Use of nursing home care is typically a last resort for both the disabled elderly
individual and the individual's family (Stone et al., 1987; Doty, 1986; Soldo and Manton,
1985; Dunlop, 1980).  Attempts to substitute formal home-based care consisting of skilled
nursing and personal care, homemaking, and chore services for nursing home care have
been disappointing.  Higher costs associated with use of formal services, with little or no
offsetting reduction in nursing home admissions, reflect largely additional services
provided to persons who would not have entered a nursing home even in the absence of
the in-home services program (Thornton et al., 1988; Kemper et al., 1987; Weissert, 1986;
1985).  Hughes et al. (1987) did find that in-home services reduce use of lighter care
nursing homes.  Branch et al. (1988) found that the key predictors of nursing home
admissions are quite different from those for use of medical home care.

To date, however, home-based care has been evaluated only broadly, with little
attention to potential variability in outcomes according to specific caregiving
arrangements.  A very small number of studies have attempted to assess differences in
outcomes among experimental subpopulations, but these efforts have been inconsistent
and plagued by small sample sizes (Kemper et al. 1987).  Probably the most careful
analysis of differential impacts on subpopulations was carried out in the evaluation of the
Channeling Demonstration.  Overall, impacts did not vary by subpopulation in any clear cut
pattern.

Theory, notably by Litwak (1985), suggests that some sources of caregiving or
combinations of caregiving sources may work better than others.  Staging theories of
health care utilization imply that if informal support or care were available, ill persons would
seldom reach formal care.  Applied to a very old, disabled population, however, this theory
would predict at best only a delay in formal care use rather than its prevention.  Extended
further, this line of reasoning also would predict postponement of death for those with
informal care.

The specific aim of the study reported here is to determine whether home-based
care, when provided by certain types of caregivers or by particular combinations of
caregiver types, is more efficacious than other home-based care arrangements in
preventing or delaying mortality and admission to a nursing home for elderly persons with
dependencies in activities of daily living.  The comparison groups examined include
functionally impaired elderly receiving help vs. no help, paid vs. unpaid help, and help from
immediate family vs. help from more distant relatives or nonrelatives, as well as help from
paid and unpaid sources vs. help from unpaid sources alone. If some caregiving
arrangements rather than others result in improved outcomes, policy makers will be in a
better position to target resources for home-based care where those more effective
arrangements exist or can be created.

The analyses relied on data from the Longitudinal Study of Aging, consisting of
elderly aged 70 years and older, living in the community, originally interviewed in 1984,
and followed through 1986.  Outcomes derive from linkages to the National Death Index
(mortality) and the Medicare Part A data (nursing home admissions).  Statistical methods
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appropriate to a prospective cohort design are used to analyze the data, viz., survival
analysis and logistic regression of dichotomous outcomes.

1.1 Background and Hypotheses

The prevalence of impaired functioning in carrying out Activities of Daily Living (ADL)
appears to progress in an monotonic pattern over the life course of the elderly population
in the U.S. Analyzing data from the 1984 Supplement on Aging of the National Health
Interview Survey, Dunlop and Wells (1988), found that elderly persons 65-69 years of age
experience, on average, 0.3 ADL dependencies, while those 95-99 report 2.1 ADL
dependencies.  Consequently, barring unforeseen medical breakthroughs, the number of
persons in the population with ADL dependencies will increase as the number of older
elderly individuals continues to rise.

Meeting these needs with a medical service model over the long-term often is
inappropriate, and institutionalization may be expensive and may lead to more rapid
functional or physiological decline by encouraging the dependency characteristic of
institutional environments.  As is now widely recognized, many impaired elderly individuals
already receive help from friends, neighbors, and especially relatives (Stone et al., 1987a,
1987b; Doty, 1986; Doty et al., 1985); and this help may be at least as efficacious as the
help provided by institutions or even paid home care providers.
In 1982, formally provided services in the home from home health or homemaker agencies
constituted less than 15 percent of all "helper days of care" (Doty et al., 1985).  Overall,
families tend to use a lower volume of formal services than professional assessors judge
they need (Stoller and Pugliesi, 1988; Noelker and Townsend, 1987).  All of the available
evidence strongly suggests that, except for some emotional support and chore and errand
services provided by friends and neighbors, formal in-home service use tends to
supplement informal care and does not replace it (e.g., Christianson, 1988; Moscovice et
al., 1988; Noelker and Townsend, 1987).  Use of formal services, in fact, can be a good
predictor (though not necessarily a cause), of both institutionalization and death (Newman
and Struyk, 1990; Hanley et al., 1990), perhaps because these services often are used in
conjunction with informal care only after the care recipient has become very ill or
incapacitated.  This phenomenon means that in any assessment of impact of formal
service provision on these outcomes, health status needs to be carefully controlled for.

Informal caregivers, usually family members, may experience worsening mental
health and decreased social involvement (George, 1987).  There is some indication that
they also may experience financial difficulties and physical illness as a result of the burden
of providing care.  The utilization of part-time paid help amounts to almost half of all
community services utilized by caregivers (George, 1987).  Thus, there is a corollary (often
implicit) argument among those who advocate expansion of formal home-based care as a
means of reducing institutionalization and of improving the quality of life of the impaired
elderly.  It is that paid help relieves or lessens the caregiving burden for unpaid caregivers,
so that they are able to provide better care for a longer period of time (Noelker and
Toensend, 1987).  Although it is hypothesized in this study that unpaid help is better than
paid help alone in reducing institutionalization and death (because it is better suited to the
provision of continuous or "demand" assistance), some combination of paid and unpaid
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help may be more effective than either alone or than even some other tandem
configurations of caregiving in delaying institutionalization or death.

The potential direct effect of formal home care on mortality is undoubtedly less
obvious than that on nursing home admission.  However, formal home care may affect
mortality in one or more of several ways.  When professional caregivers are present,
conditions needing medical attention may be recognized more quickly.  This attention may
be especially important for the elderly lacking informal caregivers.  In the joint caregiving
situation, informal caregivers may find more time to provide additional care or emotional
support to the recipient, thereby potentially enhancing the recipient's well-being and "will to
live".  Litwak suggests that joint provision, when complementary, (i.e., with the formal
sources providing the skilled or routine care and the family the emotional and nonuniform
care) would comprise the optimal arrangement.  Then too, formal caregivers, especially
when they are skilled professionals, may teach the family better techniques of providing
quasi-skilled care (e.g., cleansing catheter, use of oxygen for those with COPD), thereby
improving the recipient's physical condition and, perhaps, preventing a traumatic hospital
admission.  They also may convince the family which has been providing excessive care to
let the patient do more for himself or herself, thereby reducing the patient's dependency
and enhancing self-efficacy and "will to live" (Ulbrich and Warheit, 1989).

On the other hand, the joint caregiving situation, with each party vying to be useful or
to control the situation, could end up administering excessive care and induce more rapid
functional and physiological decline of the impaired elder.  Such induced dependency or
sense of loss of control or autonomy could contribute to loss of the "will to live", as well; or
formal service provision may somehow contribute to the reduction of interaction with
friends and the emotional support and well-being that these friendships provide.  One or
more of these processes may help explain recent findings in a number of studies that use
of formal home care services is a good predictor of institutionalization (Hanley et al., 1990;
Newman et al., 1990).  The more obvious explanation that persons receiving formal
services are sicker is possible, of course, although these analyses just cited included
specific controls for health and functional status.

According to Litwak and other group theorists, primary social relationships are
characterized by face-to-face contact, emphasize small groups with diffuse ties, and are
based on affection and long-term commitment.  Such contacts typically involve relatives
and friends.  They also may include, to a lesser degree, neighbors, workmates or
schoolmates.  These relationships may be contrasted with formal relationships, especially
insofar as the latter are specialized, economically motivated, and lack long-term
commitment.

Litwak (1985) argues that due, in part, to their flexibility, primary group networks
overall are better suited structurally than are formal organizations for providing personal
services, such as those required by persons with ADLs or IADL deficits.  Litwak's theory
also posits that these nonuniform tasks are primary group-specific, such that some tasks
appropriate for spouses or children are not appropriate for friends or neighbors or even for
other more distant relatives.  Litwak also argues that tasks which are uniform and require
expertise are best provided by formal organizations.  This group structure theory turns on
the notion of optimizing the fit between the provider's capabilities (determined by structure)
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and the recipient's needs (the tasks required).  A better fit should mean a greater provision
of services over a longer period.  In the end, better fit of services should be reflected in
improved long-term outcomes such as avoidance of institutionalization and greater
longevity for the care recipient.

Thus, once it is established that some type of help with significant functional debility is
better than none, this theory would seem to argue: 1) that unpaid (primary group) help is
better than paid (formal group) help; 2) that unpaid help from close relatives, because of
the presence of more intense feelings of affection and commitment, is better than unpaid
help supplied by more distant relatives; and 3) that help from both formal and informal
sources is better than help from either alone because the joint caregiving arrangement
provides a balance in functions.  The informal meets the idiosyncratic, unpredictable and
simple care needs while the formal provides the skilled, uniform, and predictable services
the client requires.

1.2 Hypotheses

1. For persons with ADLs or IADLs, primary groups are better than formal organizations
for providing personal services, and this will be reflected in outcomes such as
reduced institutionalization in nursing homes or mortality.  Primary groups,
themselves, may be arrayed on a continuum from marital dyad to friends and
neighbors.

1a. Mortality and institutionalization will be greater among those with no help versus
those with some help.

1b. Mortality and institutionalization will be greater among those with only paid help
versus those with some unpaid help (because the provision of paid help by itself
will be shaped by the bureaucratic imperatives of the service agency,
unmitigated by the influence and informal oversight of unpaid caregivers).

1c. Mortality and institutionalization will be greater among those receiving unpaid
help only from distant relatives (other than spouse or child) or nonrelatives than
among those receiving assistance from close relatives (spouse or adult child).

2. Among persons with ADLs or IADLs, multiple sources of help may imply an optimal
caregiving arrangement, including caregiver respite, and should result in better
outcomes (i.e., lower rates of mortality and institutionalization).  Thus, mortality and
institutionalization will be greater among those with only unpaid help versus those with
both paid and unpaid help.
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SECTION 2.  METHODS

2.1 Survey Sampling and Data Collection

This analysis employs data from the Longitudinal Study on Aging (LSOA) an offshoot
of the National Health Interview survey (NHIS) jointly sponsored by the National Center for
Health Statistics (NCHS) and the National Institute on Aging (NIA).  The LSOA is an
extended follow-up of elderly persons originally sampled in 1984.  For the present analysis,
we are using data on outcomes from the follow-up wave of 1986 and baseline data from
the first wave.  We have constructed two working data files: one for the analysis of mortality
(N=4571) and one for the analysis of institutionalization in nursing homes (N=4184).  Each
data set contains information on the outcome plus baseline data on caregiving
arrangements, social and demographic characteristics, and health status.

The baseline data constitute the 1984 Supplement on Aging (SOA) to the NHIS. 
Investigators at NCHS designed this supplement to answer some of the concerns among
policy makers and researchers regarding the increasing proportion of older people in the
U.S. population and the need for alternatives to institutionalization.

The sample is based on NHIS procedures.  The NHIS employs a multistage
probability sample design that permits a continuous sampling of the civilian non-
institutionalized population of the United States.  Geographical areas of the country are
clustered into strata having similar characteristics.  From each strata one small area is
sampled and a small cluster of housing units is selected to be contacted.  In a selected
household, all family members are included in the sample.  In 1984, 41,471 eligible
households were in the NHIS sample.  Interviews were conducted in 39,996 of these
households, yielding data on 105,290 persons of all ages who resided in them at the time
of the interview (Kovar and Poe, 1985).  The SOA sampled all persons aged 65 years and
over (as well as half those aged 55-64).  The final results of the sampling produced 11,497
interviews with persons aged 65 and over.

In general, the survey sought information about each person that would be reported
most reliably by the sample person.  Self-response is the rule in the SOA.  However, for
cases in which the sample person was physically or mentally unable to respond, the field
staff accepted as a proxy an adult, preferably living in the household (Fitti and Kovar,
1987).

The LSOA design proposes to follow persons in the SOA through 1992, with NCHS
conducting re-interviews at two-year intervals, ascertaining mortality, and linking data to
Medicare utilization files.  In 1986, the re-interview sample consisted of all black elderly
over 70 years of age, half of all white elderly aged 70-79, and all white elderly aged 80
years or older.  The 1986 follow-up interview used computer-assisted telephone
interviewing (CATI).  During the baseline contact, interviewers had asked respondents for
a telephone number and address for themselves and a contact person.  A letter explaining
the study preceded the telephone call.  This allowed persons who could not answer for
themselves to discuss the information with proxy respondents.  The field staff sent a self-
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administered mail questionnaire to respondents who could not be reached by telephone. 
The staff also administered a decedent follow-up questionnaire to the contact person or
next-of-kin of respondents who had died.  This interview ascertained date and place of
death, hospitalization or nursing home use in the last year of life.

The eligible population for follow-up was 5151, of which the field staff ascertained the
vital status of 4734 (91.9%). Among these, 604 people, or 11.7% of eligible respondents,
were deceased.  The field staff completed interviews with 99.6 percent of living eligible
respondents or their proxies, and with 90.7 percent of the contacts for deceased eligible
people.

2.2 Measures

The questionnaire employed for the Supplement on Aging was developed by a work
group at NCHS in extensive consultation with other federal agencies and individuals with
expertise in the suggested topic areas.  These persons reviewed the literature and
questionnaires previously employed among the elderly and participated in conferences on
issues of aging.  A draft questionnaire was developed in October of 1982 and pre-tested
in Bradenton, Florida in June of 1983 and again in Wilmington, Delaware in September of
1983.  Based upon these pre-tests, the final questionnaire was determined.  The revised
questionnaire, included sections on: disability and caregiving; living arrangements; social
contacts; conditions and impairments; health opinions; health conditions, and
demographic background.

Outcomes: In this study we have measured two outcomes, mortality and
institutionalization in a nursing home.  As noted above, the field staff ascertained the vital
status of the people who had been contacted at baseline: 604 sample, people had died
since the earlier interview.  We created a working file with mortality information as well as
caregiving arrangements, social and demographic characteristics, and health status.  We
have complete information on these variables for 537 individuals who died and 4,034
individuals alive at follow up.  This data set contains 96.6 percent of persons whose vital
status at follow-up was known.

The interviewers ascertained whether or not the individual had experienced a nursing
home stay during the follow-up period.  They also asked about nursing home stays as part
of the decedent follow-up for those individuals who had died during the intervening period. 
The investigators found that 138 individuals were in a nursing home at the time of the
follow-up.  They were able to interview 126 of these persons.  Another 59 individuals
reported a nursing home stay since 1984.  Finally, the decedent follow-up study
ascertained that an additional 113 individuals had experienced a nursing home stay in the
last year of life.  This results in 298 individuals who were in a nursing home some time
during the follow-up period. Our final data set includes 273 individuals with complete
information on outcome, caregiving arrangements, sociodemographics, and health status.

In all, 11.7 percent of the initial sample died during the follow up period.  Also, 6.5
percent of the initial sample were institutionalized at some time during the follow up period. 
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About 40 percent of those who entered a nursing home in the follow-up period also died
during that period.

Caregiving: We based the measure of caregiving arrangements on responses
reported at baseline.  In the LSOA interview caregiving is ascertained in the context of
reports of decrements in activities of daily living and instrumental activities of daily living.  In
the baseline interview seven activities of daily living are ascertained: bathing or showering,
dressing, eating, getting in and out of the bed or chair, walking, getting outside, and using
or getting to the toilet.  Six instrumental activities of daily living are included: preparing
one's own meal, shopping for personal items, managing money, using the telephone,
doing heavy housework, and doing light housework.  Respondents were asked whether
they had difficulty with a particular activity or instrumental activity of daily living, for example:
"Do you have difficulty bathing or showering?" If the individual said "yes" they were asked
what level of difficulty they experienced: "some," "a lot," or "unable to do." Then
respondents were asked whether they received help from another person; and if, again,
they responded in the affirmative, they were asked whether or not the person giving help
was a relative or non-relative, whether or not the person lived in the household, and
whether or not the person was paid for this service.  It was assumed that spouse, child, and
parent helpers were not paid.

Using these data elements, we constructed a set of orthogonal comparisons among
a variety of categories of responses.  The comparisons correspond to our hypotheses as
only persons with at least one ADL or an IADL deficit were asked the questions about
receiving help.  Our first comparison was between those with a disability and those without.
only among those with a disability (ADL or IADL impairment) is it meaningful to
differentiate persons receiving help from those not receiving help.  Because the help
versus no help distinction is not made within the no disability category, then the two
comparisons, disability versus no disability, and help versus no help are uncorrelated.  This
is an analytic advantage in that if both are related to an outcome, for example, to increased
mortality, then the estimated effects are statistically independent.  We have simply
capitalized on the hierarchical and nested structure of the caregiving questions to develop
analyses that provide independent assessments of our hypotheses.  Following our
discussion of hypotheses, we have constructed two forms of our orthogonal contrasts. 
Both are identical in having disability versus no disability and help versus no help as the
initial contrasts.  Figure 2-1 presents a tree diagram illustrating the logic of these contrasts.

We created the next differentiation among persons who obtained help. One contrast
compares those who have any kind of unpaid help with those who only have paid help. 
Then, within those with any kind of unpaid help, we contrast those who have unpaid help
provided by immediate family members (spouse or child) to those who have unpaid help
provided by others.  An alternative set of contrasts compares persons who received only
unpaid help to those who received some paid and some unpaid help.  Within the former
category, we then distinguish between those who received all unpaid help from close
family members versus those who received all unpaid help, but from other than their close
family.
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Orthogonal coding is a class of dummy variable coding.  We simply have taken a
mutually exclusive and exhaustive set of categories and developed a set of dummy
variables.  Typically we think of dummy variables as being coded 1 or 0 to identify the
appropriate comparison.  In this case we can think of the appropriate comparisons as
being coded 1 or -1, say for disability versus no disability.  Similarly, help could be coded
as 1 and no help as -1, but all the persons without a disability would then not have a code. 
In this instance they are coded 0. A further complication occurs because we would like the
logistic regression coefficients to be expressed as the logarithm of the odds ratio.  This
would work only if we had a balanced design i.e., one having the same number of cases in
each of the categories of caregiving.  We overcome this problem by weighting the codes
according to the numbers of persons observed in the categories.  This is explained in
Appendix A. In the end, the orthogonal contrasts represent individual tests of the
hypotheses we stated earlier.  The test of the significance of the logistic regression
coefficient associated with each contrast, or its antilog, the odds ratio, is a test of the
significance of the hypothesis.
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Other Measures: The remaining measures employed in this study fall into two
categories: social and demographic characteristics and health status.  In this section we
will briefly introduce these measures.  These variables represent potential confounders that
past research suggests could influence the strength of association between caregiving and
the outcome variables.

Social and Demographic Measures: This category of confounders includes
measures of age, sex, race/ethnicity, education, income, living arrangements, social
contactsf volunteering, and perceived control over health.  Table 2-1 reports the distribution
of these variables in the two analytic data sets.  Age, sex, and race/ethnicity are self-
reported. race/ethnicity reflects the group that the respondent felt best reflected his or her
origin or ancestry.  Hispanic refers to any person, black or white, whose family originated
in a Spanish-speaking country.  The categories, White and Black, reflect nonSpanish
speakers.  The other category contains largely native Americans and Asians.  Education
reflects the highest grade in school ever attended.  We recoded this to eighth grade or
less, some high school or high school graduate, and some college or college graduate. 
Income originally reported in broad categories is coded as follows: below poverty; poverty
to $9,999; $10,00019,999; $20,000-29,999; and $30,000 or more.  The poverty level is
based on family size, number of children under eighteen years of age, and family income,
using the 1983 poverty levels by the Census Bureau published in August 1984 (NCHS,
1984).  An indicator is also included for persons refusing to report their income.

TABLE 2-1. Distribution of Confounding Variables in the Mortality and
Institutionalization Data Sets

Variable Data Set

Mortality Institutionalization

No. of cases 4571 4184

Proxy
Yes

No
8.3%
97.1

8.2%
91.8

Age (yrs.) 78.0 77.9

Sex
Female

Male
63.5
36.5

63.6
36.4

Race
White
Black
Hispanic
Other

85.8
10.2
2.8
1.2

86.4
9.8
2.7
1.1

Education
Grade School
High School
College

41.8
40.8
17.4

41.1
41.0
17.9
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Income
Missing
<Poverty
>Poverty, <$10,000
$10,000-19,000
$20,000-34,000
<$35,000

16.4
15.5
23.1
26.8
12.6
5.6

15.9
15.3
22.9
27.3
12.9
5.7

Living Arrangements
Lives w/Spouse
Lives Alone
Lives w/Other Persons

44.6
37.5
17.9

45.4
36.7
17.9

Social Contacts (#/2 wks) 4.0 4.1

Volunteers in Community
Yes
No

14.3
85.7

14.9
85.1

Control Over Health
A lot
Some
Little
None
Unknown (proxy)

30.3
41.1
8.0
6.5

14.1

30.4
41.9
7.8
6.1

13.8

Health Status
Excellent
Very Good

Good
Fair
Poor

15.9
20.7
30.8
21.3
11.3

15.9
21.1
30.9
21.0
11.1

Activities of Daily Living (#) 0.4 0.4

Instrumental Activities of Daily Living (#) 0.6 0.6

Confusion
Yes
No

3.9
96.1

3.9
96.1

Alzheimer’s
Yes
No

0.5
99.5

0.6
99.4

Urinary Incontinence
Yes
No

9.6
90.4

9.5
90.5

Bowel Incontinence
Yes
No

6.7
93.3

6.6
93.4

Cancer
Yes
No

12.0
88.0

12.2
87.8

Heart Disease
Yes
No

17.0
83.0

16.3
83.7
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Cerebrovascular Accident (Stroke)
Yes
No

7.3
92.7

7.2
92.8

Osteoporosis
Yes
No

3.4
96.6

3.4
96.6

Hip Fracture
Yes
No

4.9
95.1

4.9
95.1

Fell 2 or More Times
Yes
No

10.8
89.2

10.8
89.2

Fell Because of Dizziness
Yes
No

4.3
95.7

4.2
95.8

Nursing Home Stay Prior to 1st Interview
Yes
No

2.6
97.4

2.4
97.6

Hospital Inpatient Stays (# Stays/yr) 0.3 0.3

Living arrangements differentiate persons living alone from those living with their
spouse and those living with someone other than a spouse.  To measure social contacts
we combined in an additive scale seven questions that were included in the baseline
questionnaire: interaction with relatives (in person or by telephone), interaction with friends
(in person or by telephone), attendance at church, attendance at public or social functions,
and volunteering for organized groups.  We separately include the measure of volunteering
for organized groups, because in previous research (Wells and Dunlop), we found this
component of an index of social contact to be the most discriminating predictor of survival. 
Self-reported belief in control over future health is categorized according to responses: "a
great deal,” "some,” "a little,” or "none at all".  Because proxies could not appropriately
answer this question, we include an indicator of proxy response.

Health Measures: A second set of confounding variables includes health variables:
self-reported health status, activities of daily living, instrumental activities of daily living,
impairments and chronic conditions, and prior utilization in hospital or nursing home.  The
categories of self-reported health status are "excellent", "very good", "good", "fair or poor". 
Methods of ascertaining ADLs and IADLs are described above in introducing our
measures of caregiving.  Here, however, we include an additive scale of the number of
each type of dependency the respondent reported.  Impairments and chronic conditions
include the presence of or a history of mental confusion, Alzheimer's, urinary and bowel
incontinence, cancer, heart disease, cerebrovascular accident, osteoporosis, hip fracture,
having fallen twice or more, or having fallen because of dizziness.  Prior utilization
measures include an indicator of a nursing home stay prior to the baseline interview, and
the number of hospital inpatient stays in the year prior to the baseline interview.
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2.3 Data Analysis

The analysis is straightforward.  For each outcome we estimate the bivariate
association between each indicator of caregiving arrangements (indicating one of the
analytic hypotheses) and the outcome.  Our estimate of association is the odds ratio: 

OR = P(O) / X = CARE      
P(O) / X = NO CARE

where X = an indicator of caregiving
0 = an outcome

In a simple logistic regression of outcome on the caregiving indicator, the estimated
regression coefficient will be the logarithm of the odds ratio 1n(OR).  The odds ratio is
obtained through a simple transformation.  The significance test of 1n(OR), a z-test based
on the ratio 1n(OR) over its standard error, is equivalent to the significance test of OR.

We then employ a multivariate analysis to determine whether any of the set of
confounders appreciably alters the estimated association between caregiving
arrangements and outcome.  In the case of multivariate logistic regression the 1n(OR) and
OR associated with caregiving is a net value adjusted for the other variables in the
equation.

Because there were many potential confounders, we undertook several analytic steps
to trim their number.  First we regressed the outcome on the set of health variables.  We
eliminated variables that were not significantly related to the outcome.  We tested to
assure that the deletion of the predictors did not significantly diminish the model chi-
square.  We repeated these steps for the social and demographic variables.  We then
combined the trimmed social and health models and trimmed this model. This was done
for both mortality and institutionalization with differing results.
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SECTION 3.  RESULTS

Table 3-1 shows the results for mortality in each of the equation models: health
variables only, social variables only, and the first and second trimmed models.  Adjusted
for age and sex, the following variables are significant: self-reported health status,
activities of daily living, instrumental activities of daily living, cancer, cerebrovascular
accident, and hospital inpatient stays.  Persons reporting poor health were 2.59 times
more likely to die in the follow-up period as those reporting excellent health status.  Those
reporting fair health status are nearly twice as likely to die.  Each activity of daily living or
instrumental activity of daily living increases the odds of mortality by about 1.1 or 10
percent.  Cancer and cerebrovascular accident increase the odds of dying by 1.42 and
each hospital stay increases the likelihood of dying by 38 percent.  Among the social
variables, in addition to age and sex, social contacts and control over health were the only
variables significantly related to mortality.  For each social contact the person is about 0.87
times as likely to die; that is, the more social contacts, the lower the odds of dying.  Those
saying that they have some, little or no control over health are significantly more likely to
have died than those who said they have a great deal of control over their health.  The
association is especially strong for those with proxy reporting.  In combining these models,
only instrumental activities of daily living falls out of the equation.  The final model includes
age, sex, social contacts, control over health, self-reported health status, activities of daily
living, cancer, cerebrovascular accident, and hospital inpatient stays.  The overall chi-
square is 3,419.49, which is significant.

TABLE 3-1. Odds of Dying During Two-Year Follow-Up As A Function of Social and Health Status
at Baseline

Crude
Odds
Ratios

Net Odds Ratios

Health
Variables

Only

Social
Variables

Only

First
Trimmed
Model3

Second
Trimmed
Model4

Proxy 3.68** 1.58* 1.05

Age2 1.07** 1.06** 1.05** 1.05** 1.06**

Sex .56** .49** .53** .52** .53**

Race1

Black
Hispanic
Other

.78

.77
1.49

.79

.64
1.34

Education1

High School
College

.74**

.63**
1.03
.91



Crude
Odds
Ratios

Net Odds Ratios

Health
Variables

Only

Social
Variables

Only

First
Trimmed
Model3

Second
Trimmed
Model4
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Income1

Missing
>Poverty, <$10,000
$10,000-19,000
$20,000-34,000
>$35,000

.97

.97

.88

.96
1.06

.90
1.05
.91
.98

1.01

Living Arrangements1

Lives Alone
Lives w/Other Persons

.90
1.48**

1.08
1.21

Social Contacts .76** .87** .92* .91*

Volunteers in Community .37** .71

Control Over Health1

Some
Little
None
Unknown (Proxy)

1.43*
2.16**
1.87*
3.89**

1.34*
1.80*
1.59*
1.92*

1.14
1.26
1.16
1.56*

1.14
1.26
1.17
1.76*

Health Status1

Very Good
Good
Fair
Poor

1.18
1.48*
2.50**
5.20**

1.14
1.36

1.90**
2.59**

1.13
1.29
1.77*
2.37**

1.13
1.30
1.80*
2.45**

Activities of Daily Living2 1.43** 1.12* 1.11* 1.15**

Instrumental Activities of Daily Living2 1.43** 1.11* 1.06

Confusion 1.53* 1.06

Alzheimer’s 3.56* 1.21

Urinary Incontinence 2.29** 1.06

Bowel Incontinence 2.59** 1.08

Cancer 1.84** 1.42* 1.45* 1.45*

Heart Disease 1.60** .96

Cerebrovascular Accident (stroke) 2.67** 1.42* 1.40* 1.42*

Osteoporosis .89 .70

Hip Fracture 2.07** 1.32

Fell 2 or More Times 1.86** .95

Fell Because of Dizziness 2.37** 1.24

Nursing Home Stay Prior to 1st Interview 2.59** 1.37

Hospital Inpatient Stays 2 1.68** 1.38** 1.38** 1.38**
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Variables
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Model CHI Square 3408.74 3281.32 3421.19 3419.49

1. Omitted variables are: race = white; education = graduate school; income = below poverty line; health
status = excellent; control over health = a lot.

2. Range of continuous predictors are: age = 70-99; social contacts = 0-7; ADL = 0.7; IADL = 0-6; No. of
nursing home stays = 0-19; No. of inpatient stays = 0-16. All other variables are 0-1 dichotomies.

3. “First trimmed model” includes variables found to be significant predictors in either the model including
“health variables only” or the model including “social variables only.”

4. “Second trimmed model includes variables found to be significant predictors in the “first trimmed
model.”

* = significant at <0.05; ** = significant at <0.001

Table 3-2 shows the results for institutionalization in a nursing home.  Following the
same procedures, the health variables related to institutionalization, in addition to age and
sex, are: self-reported health status, instrumental activities of daily living, Alzheimers, heart
disease, having fallen twice or more, having fallen because of dizziness, and a prior
nursing home stay.  Especially strong associations are exhibited by prior nursing home
stays, where persons who have had a prior stay are four times as likely to enter a nursing
home as those without a prior stay.  Persons with Alzheimers are 3.2 times more likely to
enter a nursing home.  Those with self-reported fair or poor health are about twice as likely,
as are those who have fallen because of dizziness or who have fallen two or more times. 
Heart disease is inversely related to entering a nursing home, the odds ratio being 0.69.

Among the social variables, education, living arrangements, social contacts, and
perceived control over health are significantly related to entering a nursing home.  Those
with some high school or a high school diploma are about 1.6 times as likely as those with
education less than eighth grade to enter a nursing home.  Those with education beyond
high school graduation are not significantly different than those with an education of eighth
grade or less.  Persons living alone are twice as likely to enter a nursing home.  Persons
with more social contacts are less likely to enter a nursing home, the odds decreasing 28
percent for each additional social contact.  Those expressing little control over health are
2.76 times as likely to enter a nursing home as those expressing a lot of control over
health.  Persons expressing some or no control over health are also more likely to enter a
nursing home.  When the health and social variables are combined, the inverse
association of heart disease with entering a nursing home drops out, as does the
association between instrumental activities of daily living and entering a nursing home. 
Although the odds ratio for Alzheimers disease is not statistically significant, it is of such
substantial magnitude, 2.45, that we have left it in the equation.  The overall chi-square for
this model, 4171.99, is significant.

TABLE 3-2. Odds of Entering a Nursing Home During Two-Year Follow-Up As A Function of
Social and Health Status at Baseline
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Crude
Odds
Ratios

Net Odds Ratios

Health
Variables

Only

Social
Variables

Only

First
Trimmed
Model4

Second
Trimmed
Model5

Proxy 4.02** 1.67

Age2 1.15** 1.12** 1.11** 1.11** 1.11**

Sex 1.24 1.04 .93

Race1

Black
Hispanic
Other

.05*
.61

1.30

.59

.69
1.17

Education1

High School
College

.96

.75
1.53*
1.18

1.60*
1.17

1.60*
1.17

Income1

Missing
>Poverty, <$10,000
$10,000-19,000
$20,000-34,000
>$35,000

1.03
.87

.56**
.64
.86

1.08
1.01
.78
.78

1.05

Living Arrangements1

Lives Alone
Lives w/Other Persons

2.46**
2.74**

2.08**
1.38

1.99**
1.22

1.98**
1.25

Social Contacts .70** .78** .81** .80**

Volunteers in Community .36** .93

Control Over Health 
Some
Little
None
Unknown (Proxy)

1.74*
3.20**
2.74**
5.43**

1.73*
2.76**
2.33*
2.30*

1.53*
2.01*
1.77
2.04*

1.54*
2.09*
1.83*
2.27**

Health Status1

Very Good
Good
Fair
Poor

1.58
1.74*
3.07**
3.95**

1.56
1.64
2.30*
1.93*

1.53
1.61
2.21*
1.99*

1.52
1.61
2.20*
2.05*

Activities of Daily Living2 1.41** 1.03

Instrumental Activities of Daily Living2 1.51** 1.14* 1.08

Confusion 2.31** 1.67

Alzheimer’s3 8.73** 3.20* 2.23 2.45

Urinary Incontinence 2.30** .97

Bowel Incontinence 2.61** .88

Cancer 1.57** 1.11
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Heart Disease 1.08 .69* .77

Cerebrovascular Accident (stroke) 2.56** 1.43

Osteoporosis 1.18 .84

Hip Fracture 3.34** 1.37

Fell 2 or More Times 3.52** 1.71* 1.72* 1.73*

Fell Because of Dizziness 4.93** 2.00* 1.99* 1.96*

Nursing Home Stay Prior to 1st Interview 10.40** 4.09** 4.10** 4.36**

Hospital Inpatient Stays 2 1.30** 1.13

Model CHI Square 4122.73 4090.21 4176.40 4171.99

1. Omitted variables are: race = white; education = graduate school; income = below poverty line; health
status = excellent; control over health = a lot.

2. Range of continuous predictors are: age = 70-99; social contacts = 0-7; ADL = 0.7; IADL = 0-6; No. of
nursing home stays = 0-19; No. of inpatient stays = 0-16. All other variables are 0-1 dichotomies.

3. Alzheimers was retained in the final trimmed model because of an odds ratio greater than 2, although
its significance level is p = 0.120.

4. “First trimmed model” includes variables found to be significant predictors in either the model including
“health variables only” or the model including “social variables only.”

5. “Second trimmed model includes variables found to be significant predictors in the “first trimmed
model.”

* = significant at <0.05; ** = significant at <0.001

3.1 Crude Associations of Caregiving with Outcomes

We calculated the crude odds of dying and the crude odds of institutionalization in a
nursing home, given the various caregiving arrangements.  Table 3-3 reports results for
mortality.  Under the heading of caregiving arrangements we list 6 comparisons pertaining
to our hypotheses.  For each level of the comparison we list the number of persons alive at
follow-up, the number of persons who had died, and then calculate a crude odds ratio of
mortality.
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TABLE 3-3. Odds of Dying During Two-Year Follow-Up by Characteristics of Disability and
Caregiving

Caregiving Arrangements Number Alive Number
Dead

Crude Odds Ratio

Disability vs.
No Disability

1,013
3,021

250
287

2.60**

Help vs.
No Help

859
154

237
13

3.27**

Any Unpaid Help vs.
All Paid Help

675
174

203
34

1.52*

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

269
416

61
142

0.66

All Unpaid Help vs.
Some Paid, Some Unpaid

139
546

43
160

1.06

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

77
62

19
24

0.64

* = significant at <0.05; ** = significant at <0.001

Given that having a disability is a necessary condition for receiving help under our
operationalization, we include a comparison of disabled and non-disabled persons. 
Among 1,263 persons disabled at baseline, 250 had died; whereas among 3,308 non-
disabled persons at baseline, 287 had died.  This results in an odds ratio of 2.60 that is
significant at p<.001. The odds ratio indicates that a person disabled at baseline is 2.6
times as likely to die as one not disabled.

The next comparison is that between persons with a disability who received help
versus those with a disability who received no help.  Among 1,096 of the former, 237 died
during the follow up period, whereas among 167 of the latter, 13 had died.  This results in a
crude odds ratio of 3.27, indicating that disabled persons receiving help were 3.27 times
more likely to die over the follow-up period than those receiving no help.  Is receiving help a
risk factor for mortality?  Probably we should not rule out these explanations, although one
would expect to be given help in proportion to need.  In later analyses we will control for
severity of illness, which may be a distorter variable in this instance.

The remaining four comparisons distinguish among types of help received.  Persons
who received any unpaid help versus only paid help were 1.52 times more likely to die
over the follow-up period.  When we compare unpaid help from close family members to
unpaid help from more distant relatives or non-relatives the crude odds ratio is 0.66 and is
not statistically significant.  The next caregiving comparison places all unpaid help
opposite persons receiving some paid and some unpaid help: the odds ratio is 1.06 and
not significant.  Finally, receiving all unpaid help from close family members compared to
all unpaid help from more distant relatives and non-relatives results in a crude odds ratio of
0.64, also not statistically significant.
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Table 3-4 presents the association between caregiving arrangements and entering a
nursing home during the two-year follow up.  Among 1,053 disabled persons, 163 entered
a nursing home; whereas among 3,031 non-disabled persons, 110 experienced a nursing
home admission.  Thus, the crude odds ratio is 4.37, indicating that disabled persons are
4.37 times as likely as non-disabled to enter a nursing home in a two-year period.  This
odds ratio is statistically significant, p<.001. Disabled persons receiving help are 1.73
times as likely to enter a nursing home as those disabled persons without help.  Though
not statistically significant, this is a fairly sizable odds ratio and, once again, may reflect the
association between receiving help and illness severity on one hand and illness severity
and entering a nursing home on the other hand.  Among those who receive help, those
receiving any unpaid versus all paid help are 1.24 times as likely to enter a nursing home,
though the odds ratio is not significant.  Those with unpaid help from any close family
members versus unpaid help from distant relatives and non-relatives have similar odds of
entering a nursing home.  Persons receiving all unpaid help versus some paid and some
unpaid help were 1.41 times as likely to enter a nursing home.  Among the former, those
with unpaid help all from close family members were 1.36 times as likely to enter a nursing
home as those with all unpaid help from more distant relatives or non-relatives.

TABLE 3-4. Odds of Entering a Nursing Home During Two-Year Follow-Up by Characteristics of
Disability and Caregiving

Caregiving Arrangements Number Alive Number
Dead

Crude Odds Ratio

Disability vs.
No Disability

990
2,921

163
110

4.37**

Help vs.
No Help

861
129

150
13

1.73

Any Unpaid Help vs.
All Paid Help

696
165

126
24

1.24

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

260
436

48
78

1.03

All Unpaid Help vs.
Some Paid, Some Unpaid

135
561

32
94

1.41

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

70
65

19
13

1.36

* = significant at <0.05; ** = significant at <0.001

In summary, disability has a positive association with both mortality and
institutionalization in a nursing home.  In both cases this is statistically significant, although
it is stronger for mortality.  Receiving help for a disability is also positively associated with
both of these outcomes, although it not statistically significant for entering a nursing home. 
Receiving any unpaid help versus all paid help is positively associated with mortality and is
statistically significant.

For the remaining caregiving comparisons the associations are much weaker and
are not statistically significant.  Illness severity and social resources also may be related to
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caregiving arrangements.  Therefore, controlling for these confounders may result in our
observing stronger and statistically significant associations between caregiving
arrangements and outcomes.  Before taking these steps we turn to analysis of the
associations of confounder variables with the outcomes.

3.2 Potential Confounding Variables

A confounder variable may affect the estimated relationship between two other
variables.  In the present analysis we are interested in the association between caregiving
arrangements and the outcomes of mortality or entering a nursing home.  We may observe
two kinds of confounding. one is a situation in which there is a significant bi-variate
association between caregiving arrangements and the outcomes.  For example, receiving
help is related to mortality and entering a nursing home.  If a confounding variable were
associated with both caregiving arrangements and with the outcomes, then in a
multivariate analysis where all the variables are included so that caregiving and outcomes
are adjusted for the presence of the confounder, the original association might disappear
or even be reversed.  In the case of receiving help and mortality, controlling for severity of
illness should cause the positive association between help and mortality to disappear. 
That is to say, there would be no true association between receiving help and dying; rather,
both help and mortality are a reflection of an underlying progression of disease.

A second kind of confounder is a suppressor variable.  This describes a situation in
which there is no observed bivariate association between caregiving arrangements and
the outcomes.  This we have observed for most of the caregiving variables.  In this
instance, a variable that is associated with caregiving and with the outcomes in opposite
ways could result in an observed association between caregiving and the outcomes when
the confounder is included in a multivariate analysis.  For example, if income decreased
the likelihood of mortality, yet increased the likelihood of unpaid help, then the association
between unpaid help and mortality may be seen to be positive after adjustment for income.

As described in our methods section, we have two major categories of confounding
variables: social variables -- including demographic, socioeconomic, and social network
variables -- and health status variables.  Our analyses of confounders identified the sets of
these variables that are related to mortality and to entering a nursing home, respectively.

As we have noted, for a confounder to affect the association of caregiving and either
of the outcomes, it must be related both to the outcomes and to the caregiving.  Thus, for
each of caregiving comparisons we might determine which of the confounders that are
related to mortality or entering a nursing home are also related to that particular caregiving
arrangement.  By doing this, we would have a unique set of confounders for each pair of
caregiving arrangements and outcomes.  To avoid the inefficiency of such an approach,
however, we have decided to use all of the predictors related to each of the outcomes.  As
it turns out, each of the confounders is related to at least one of the caregiving
arrangements, making it reasonable to include all of them.  An additional rationale for
keeping in a predictor related to the outcomes even though it is not related to the
caregiving arrangements is for precision of estimation (Kleinbaum et al., 1980).  We have
included in Appendix B a table of associations between the confounder variables and the
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caregiving arrangements.  The odds ratios in the table indicate the strengths of the
associations.  Although the associations differ slightly between the mortality and the
institutionalization analyses because of the differing number of cases, the two sets of
associations are nearly identical.  Thus, we have reported only those for the mortality data
set, the larger data set of the two.

3.3 Multivariate Analysis

The next step in our analytic strategy, then, is to control for the set of confounders
while evaluating the association between caregiving arrangements and the outcome.  Thus
we can estimate an adjusted odds ratio that takes into account social and health variables
related to the outcomes.  Table 3-5 reports the results for mortality.  The table includes the
crude odds ratio between caregiving arrangements and mortality.  It also includes the odds
ratio after adjusting only for social, then only for health variables, and finally, for both social
and health variables.  The table illustrates how confounders can affect the association
between two variables.  For example, the association between disability and, finally,
mortality is decreased by adjusting for social variables.  Nonetheless, there remains a
significant association between disability and mortality. (The odds ratio falls from 2.60 to
1.83). However, after controlling for health variables, only a trivial association between
disability and mortality remains, an odds ratio of 1.11. Controlling for both health and social
variables (Column 4) results-in an odds ratio very close to 1, meaning no association.  This
indicates that, in large part, the apparent excess mortality associated with disability was
really related to severity of illness.  Considering only the adjustment for health variables, the
association between receiving help and mortality also is, in part, a function of illness
severity.  After controlling for health variables the odds ratio dropped from 3.27 to 2.56.
However, this odds ratio is still statistically significant, indicating that the health
confounders did not account entirely for the associations of help with mortality.  Adding in
the social variables decreases the odds ratios further to 2.48. It is conceivable that the
health variables measured here simply are not as sensitive to illness severity as the
measure of receiving help itself is.  Conversely, we might conclude that receiving help is, in
fact, a risk factor for mortality.
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TABLE 3-5. Odds of Dying During Two-Year Follow-Up by Characteristics of Disability and
Caregiving

Caregiving Arrangements Crude
Odds
Ratio

Net Odds Ratios Controlling for:

Social
Variables

Health
Variables

Both Health
and Social

Disability vs.
No Disability

2.60** 1.83** 1.11 1.02

Help vs.
No Help

3.27** 4.69** 2.56* 2.48*

Any Unpaid Help vs.
All Paid Help

1.52* 1.22 1.19 1.09

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

0.66 0.76 0.86 0.93

All Unpaid Help vs.
Some Paid, Some Unpaid

1.06 1.04 0.68 0.73

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

0.64 0.77 1.21 1.29

* = significant at <0.05; ** = significant at <0.001

In assessing the association between the contrast, any unpaid help versus all paid
help, and mortality, we find that the association decreases substantially and becomes
insignificant when controlling for either social variables or health variables.  It approaches
no association, an odds ratio of 1.09, when both sets of variables are controlled.  A similar
pattern is seen for receiving unpaid help from close family members versus only distant or
non-relatives.

In contrast, the crude odds ratio for all unpaid help versus some paid and some
unpaid help is close to 1 and remains unchanged after controlling for social confounders. 
However, after controlling for health confounders, this association becomes much stronger,
having an odds ratio of 0.68. This illustrates a classic suppressor effect.  In this instance
more severe illness is positively related to mortality but negatively related to receiving all
unpaid help.  This makes it appear that all unpaid help is unrelated to mortality, whereas, in
reality, receiving all unpaid help is negatively related to mortality.  Those receiving all
unpaid help are 47 percent less likely to die than those receiving some paid and some
unpaid help.  However, the association, though moderate in magnitude, is not statistically
significant.  This may be a function of small numbers of individuals in these categories.

A distorter effect is observed for the subset of all unpaid help from close family
members versus distant relatives or non-relatives.  The crude odds ratio is 0.64 indicating
that help from close family members is associated with a lower odds of dying in the follow-
up period.  However, after controlling for health variables, the odds ratio becomes positive,
1.21, indicating that those receiving unpaid help from close family members are more
likely to die than those receiving unpaid help from others.
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TABLE 3-6. Odds of Entering a Nursing Home During Two-Year Follow-Up by Characteristics of
Disability and Caregiving

Caregiving Arrangements Crude
Odds
Ratio

Net Odds Ratios Controlling for:

Social
Variables

Health
Variables

Both Health
and Social

Disability vs.
No Disability

4.37** 2.15** 2.00** 1.58*

Help vs.
No Help

1.73 1.36 1.19 1.12

Any Unpaid Help vs.
All Paid Help

1.24 1.02 1.01 1.04

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

1.03 1.05 1.16 1.03

All Unpaid Help vs.
Some Paid, Some Unpaid

1.41 1.21 1.30 1.12

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

1.36 1.65 2.02 1.80

* = significant at <0.05; ** = significant at <0.001

We also performed a similar analysis for entering a nursing home.  In Table 3-6 a
pattern of classical confounders is observed for the association of disability with entering a
nursing home.  After controlling for both health and social behaviors, the odds ratio falls
from 4.37 to 1.58. The odds ratio remains statistically significant.  In most instances the
odds ratio falls from a larger association to a smaller association after controlling for social
health variables or both.  The exception to the rule in this pattern is for the last comparison
of persons receiving all unpaid help from close members versus receiving all unpaid help
from distant relative and non-relatives.  The crude odds ratio is 1.36. This increases slightly
after control for social variables and increases even more after control for health variables,
reaching an odds ratio of 2.02. Together, the adjustment for health and social variables
results in odds ratios of 1.8. Such an odds ratio is not trivial in terms of its substantive
importance.  However, because of the small number of cases in this analysis, it is not
statistically significant.

3.4 Additional Considerations

Both mortality and entering a nursing home are events that were distributed over the
follow-up period.  Thus, we might be concerned with estimating a time-to-event function
rather than the relative odds of the occurrence of the events.  A statistical technique which
allows such an event history approach is the Cox proportional hazards regression. 
Unfortunately, the user data set produced by the National Center for Health Statistics did
not include all of the dates necessary to record nursing home entry.  However, the data set
did include dates of death, allowing the application of this method to the mortality data.
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TABLE 3-7. Comparison of Adjusted1 Odds Ratio and Hazard Ratio for Estimating the Impact of
Caregiving Arrangements on Dying During Two-Year Follow-Up

Caregiving Arrangements Odds Ratio Hazard Ratio

Disability vs.
No Disability

1.02 1.07

Help vs.
No Help

2.48* 2.33*

Any Unpaid Help vs.
All Paid Help

1.09 1.08

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

0.93 0.91

All Unpaid Help vs.
Some Paid, Some Unpaid

0.73 0.76

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

1.29 1.33

1. Adjusted model includes variables from “second trimmed model”: age, sex, social contacts,
control over health, health status, ADLs, cancer, cerebrovascular accident, and hospital inpatient
stays.

* = significant at <0.05

Table 3-7 shows the results of a comparison of adjusted odds ratios and hazard
ratios for estimating the impact for caregiving arrangements on mortality during the two-
year follow-up period.  The results in the table indicate that the hazard ratio is nearly
identical to the odds ratio.  The estimate of the instantaneous hazard of dying is almost
identical to the relative odds of dying over the entire period.  After adjusting for social and
health status variables, only receiving help is significantly associated with death.  The odds
ratio is 2.48 and the hazard ratio is 2.33. These results indicate that no information is
being lost by ignoring the timing of death over the follow-up period.  This may change even
in these data as the follow-up period is extended.  However, two years of follow-up is quite
short for measuring an event like mortality.  Thus, the potential differences in findings
between the two techniques would not be likely to show up over such a short interval. 
Differences could be expected to widen over an extended follow-up period.

We were also interested in the potential for interaction effects between caregiving
and living arrangements.  Potentially, caregiving arrangements may have heterogeneous
effects on the outcomes, depending upon the kind of household in which the respondent
lives.  We know that persons living alone are much more likely to use paid care than are
those living with others. (For example, see Tennestadt et al., 1990).  Therefore, we re-
estimated the associations between caregiving arrangements and the outcomes for each
of the three living arrangement categories: living alone, living with others, that is, other than
spouse, and living with spouse.  We were especially interested in finding whether some of
the associations that we found not significant turn out to be significant only for one or the
other of the living arrangements.

Table 3-8 shows the results for mortality.  Among persons living alone, those
receiving help are twice as likely to die in the follow-up period.  In particular, those
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receiving all unpaid help are half as likely to die as those receiving a combination of paid
and unpaid help, the odds ratio equaling 0.48. In contrast, among those receiving all
unpaid help, those receiving it from close family members are 1.8 times as likely to die
during the follow-up period as those receiving it from someone else. Overall, caregiving
arrangements have very small effects on mortality among those living with others.  Among
those living with spouse, receiving help is strongly and significantly related to mortality, an
odds ratio of 4.43. Odds ratios contrasting various combinations of help, however, are not
particularly large and they are not statistically significant.  While these findings may be
suggestive, especially for persons living alone, and are difficult to interpret for those living
with a spouse, they generally do not contradict the results from the overall analysis.

Table 3-9 shows the same results for entering a nursing home.  Most of the effects
are quite small, especially for those who live alone.  Among those who live with others,
there is an association between receiving unpaid help from close family members and
mortality, with an odds ratio of 2.18; but it is not statistically significant.  The same
association is even larger among persons living with a spouse (odds ratio 2.38). The only
significant association in the table is for those with disabilities who live with a spouse. 
They are 2.33 times more likely than those without a disability to enter a nursing home. 
Once again, there are some interesting contrasts between receiving unpaid help from
close family members versus others, but the associations are not significant and the
results remain quite similar to those derived from the overall analysis.

TABLE 3-8. Adjusted Odds of Dying After Two-Year Follow-Up by Characteristic of Caregiving
and Living Arrangements

Caregiving Arrangements Mortality

Lives Alone
OR

Lives w/
Others OR

Lives w/
Spouse OR

Disability vs.
No Disability

1.02 1.32 .85

Help vs.
No Help

2.10 1.14 4.43*

Any Unpaid Help vs.
All Paid Help

1.06 .84 1.26

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

1.21 .65 .84

All Unpaid Help vs.
Some Paid, Some Unpaid

.48 .93 .74

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

1.77 .59 1.57

* = significant at <0.05
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TABLE 3-9. Adjusted Odds of Entering a Nursing Home After Two-Year Follow-Up by
Characteristics of Caregiving and Living Arrangements

Caregiving Arrangements Institutionalization

Lives Alone
OR

Lives w/
Others OR

Lives w/
Spouse OR

Disability vs.
No Disability

1.39 1.24 2.33*

Help vs.
No Help

1.76 0.80 0.84

Any Unpaid Help vs.
All Paid Help

1.12 0.61 1.52

Any Close Family Unpaid Help vs.
No Close Family Unpaid Help

1.01 1.49 0.40

All Unpaid Help vs.
Some Paid, Some Unpaid

1.12 1.23 0.79

All Unpaid Help, Close Family vs.
All Unpaid Help, Not Close Family

1.00 2.18 2.38

* = significant at <0.05
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SECTION 4.  DISCUSSION

4.1 Mortality

The fact that help is associated with death would make great sense in the absence of
adjustors for severity of illness.  However, we have controlled for a wide range of health
status indicators and still obtain this result; i.e., disabled persons receiving help with daily
living activities, irrespective of severity of illness, are nearly two and one-half times as likely
to die as those persons who received no help.

At least two explanations for this seemingly anomalous result are possible. one is that
despite our efforts, some key dimension of condition severity is left uncontrolled in our
multivariate analysis.  Considerable discussion has emerged in the recent literature of the
appropriate way to measure functional deficits (e.g., Weiner et al., 1990).  However, no
consensus has yet emerged and there exists no compelling empirical findings to suggest
that our additive scale of ADLs is not the best way of capturing functional decrements. 
Stone and Murtaugh (1990), Kasper (1990), and Coughlin et al. (1989) have argued the
need to include measures of cognitive status and behavior.  Jackson and Burwell (1990),
on the other hand, argue that most persons with cognitive impairments will be counted by
measuring ADL and IADL deficits.  We measured both ADL and IADL and we included
indices of Alzheimer and confusion.  The LSOA contains no clear indices of behavior, per
se.

We cannot rule out the possibility, as well, that some help may be deleterious, leading
to accelerated decline in functioning and even physiological integrity.  This may happen
because too much help induces dependency, loss of automony and "the will to live."

Receipt of help, as it turns out, is predictive of death only for those living with spouse. 
Perhaps those living with spouse (or their proxies) reported help only when it came from
someone other than the spouse; that is, they assumed the interviewer perceived help from
the spouse as a given and was inquiring only about other help.  Individuals receiving this
"external" help, undoubtedly, would tend to be very ill with medical conditions which acted
to impair their functioning.

We controlled for a number of major medical conditions; and, in fact, both cancer and
stroke prove to be strong predictors of mortality.  However, our controls for terminal
illnesses are undoubtedly incomplete so that the variable indexing receipt of help, in fact,
may reflect care needs related to other terminal medical conditions.  With one exception,
none of the other caregiving arrangements appears to have any effect on the risk of dying. 
Although not quite significant (at the .05 level), persons receiving all unpaid help were only
73 percent as likely to die over the two-year period as those receiving both unpaid and
paid help.  This runs counter to the direction hypothesized and could reflect unmeasured
illness severity or, perhaps, deterioration owing to induced dependency or loss of
emotional support from friends.
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A number of effects of confounding variables are quite interesting.  Not surprisingly,
the likelihood of death increases with age and is lower for females.  Social contacts
reduce the risk of death, a consistent finding in a number of rigorous studies dating back to
Berkman and Syme (1979).  Health status as reported by respondents proves to be the
most powerful predictor of death.  Persons appear to have a rather accurate sense of their
total physiological well-being.  Three other health status indices also are significant
predictors of death.  Number of ADL deficits, cancer, and stroke all have been found in
previous studies to be rather powerful predictors of mortality.  Number of hospital
inpatients stays, categorized in much research as a measure of health status, also
positively predicts death.

4.2 Institutionalization

Reported difficulty with or inability to do an ADL or IADL, even after controlling for a
continuous scale of ADL and IADL deficits, positively predicted admission to a nursing
home among the LSOA population.  Those (or their proxies) reporting such an impairment
were one and one-half times as likely to be institutionalized over a two-year period.  This
finding is consistent with past research.

We found little support in our data for the remainder of our hypotheses.  Except for our
measure of the impact of close family caregiving as opposed to unpaid caregiving from
more distant unpaid sources, the particular care arrangement seems to make little
difference.  For the close versus distant unpaid care arrangements, the impact appears to
be opposite from that hypothesized, although it is not statistically significant.  Persons
receiving unpaid help all from close family were almost two times (1.8) more likely to have
been institutionalized as those receiving all of their unpaid help from more distant relatives. 
Perhaps disabled persons receiving help all from close family are more impaired than
their counterparts and the services they receive are more intensive than those services
received from more distant relatives.  This would suggest the need to measure the specific
kind and intensity of help received.

Another explanation may be that close relatives provide inappropriate or too much
care, contributing to the impaired relative's deterioration.  In the latter case, deterioration
may result in increased dependency and loss of control.  We controlled for perceived
control over health, but this may be too narrow a measure, or the sense of total control felt
may not get articulated by the respondent.  In the former case, care simply may not meet
the need; for example, care may be of the unskilled variety when skilled care is needed.

Finally, Litwak (1985) has argued that joint caregiving by paid and unpaid sources is
optimal in meeting the needs of impaired elders.  We did not find any such effect in our
test.

However, it is not clear that we measured the tandem care arrangement that Litwak
has in mind.  According to his formulation, the situation is ideal when the formal and the
informal caregivers function in complementary fashion, i.e., when the unpaid caregiver
performs the nonuniform tasks and the paid sources provide the routinized or skilled tasks. 
It may be that our joint caregivers in many instances were competing to carry out the same
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tasks or to meet the same needs.  When the potential for this situation exists, Litwak
argues, the formal and primary groups must adapt by developing buffering arrangements. 
There is no guarantee, of course, that this happened nor any information in our data which
would allow us to assess this precisely.  As is, however, our findings show no benefit of the
joint arrangement in terms of reducing risk of institutionalization.

As with the mortality outcome, a number of interesting independent effects of the
confounding variables on risk of institutionalization are worth noting.  Age, as has been
found in numerous previous studies, including our own, is positively related.  Each year
above 65 increases the risk by 11%.  Interestingly, the effect of education proves to be
curvilinear, with those with a high school education the most likely to enter a nursing home. 
College education seems to have no added salutary impact in terms of likelihood of
nursing home admission beyond what a grade school education provides.

As has been uncovered in previous research, persons living alone are at a
significantly elevated risk of entering a nursing home relative to those who live with a
spouse or other persons.  As with mortality, social contacts reduce the risk of nursing
home admission substantially.  Each additional contact reduces a disabled person's risk
of institutionalization by 25 percent.

A person's sense of control over his or her health, independently of ADL status, is
negatively related to risk of nursing home admission.  Relative to persons reporting a great
deal of control, persons perceiving themselves as possessing only some control were 50
percent more likely to enter a nursing home over a two-year period.  Those reporting little
or no control are approximately twice as likely to be institutionalized.  Likewise, those
reporting fair or poor health status are two times more likely to enter a nursing home over a
two-year period than are those reporting excellent health.

As with mortality, several specific medical conditions predicted admission to a
nursing home, although these conditions are different than the ones that predict death. 
Persons with Alzheimers and persons with a history of falling at least twice or falling as a
result of dizziness are roughly two times more likely to be admitted to a nursing home than
those not experiencing these conditions.

Instead of number of prior hospital stays, which was a very powerful predictor of
death, having experienced any nursing home stay prior to the respondent interview turned
out to be a very powerful predictor of nursing home admission over the subsequent two-
year period.  Persons with such a history were over four times more likely to be
institutionalized again.

4.3 Conclusions

Overall, differences in caregiving arrangements do not seem to affect the likelihood of
death or institutionalization over a two-year period for disabled elderly who receive help
from others in carrying out their daily activities.  Being disabled itself distinguishes those
with a significantly higher risk of entering a nursing home, and receipt of help among those
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who are disabled further distinguishes those with a greater risk of dying over a subsequent
two-year period.

Perhaps if we had been able to separate short-term or transitory nursing home
admissions from long-term or permanent nursing home stays, differences in caregiving
arrangements might have shown more impact.  Because the dates surrounding nursing
home stays were missing from the data base, we were unable to ascertain the length of
these stays.  Being able to distinguish more finely among close family (i.e., spouse vs.
adult child) or possibly among gradations of more distant relatives might have made a
difference as well.  However, small cell sizes did not permit such fine distinctions.

Still another factor may have seriously limited our ability to discern effects of even the
broader care arrangements we tested with the data at hand.  Health among persons 70
and over all too frequently can decline precipitously and without much warning.  This
sudden failure of major physiological systems and the abrupt onslaught of care needs
which accompany it may overwhelm the capacity of any caregiving arrangements outside
of an inpatient setting to adjust to these needs.  Litwak, as well as others (Doty, 1986;
Harkins, 1985) have made just such a point.  Perhaps, treating caregiving arrangements
as condition-specific would help in this regard.  Conditions, for example, which call for the
application of substantial skilled or medical care may well be more difficult to cope with or
arrange for than conditions calling only for significantly increased personal care.

Comparisons of condition-focused care arrangements notwithstanding, it is
becoming increasingly clear that a steady decline in functioning as people age is not the
norm.  This is the pattern that most of us have assumed, however. we have been lured into
committing the "ecological fallacy" by looking too many times at tables and graphs of the
functional status of the elderly in the aggregate.  From such aggregate data, as we noted in
our introductory section, we observe a monotonic pattern of functional diminution when we
look at 70 year old versus 80 year old versus 90 year old populations.  Aggregate patterns
so often observed do not represent a simple agglomeration of individuals' health
experiences, however.  They reflect a "smoothing" of the data, a statistical phenomenon. 
At the individual level, declines in health status are often abrupt and they are not
infrequently reversible (Whitehall, 1990).  Our faulty assumption has gotten in the way of
designing data collection which captures these abrupt discontinuities.  A discontinuity or
catastrophic perspective would lead us, at the least, to try harder to measure health status
over more frequent intervals, certainly shorter than 24 months.
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APPENDIX A:  ORTHOGONAL CODING OF
DUMMY VARIABLES

Dummy variables representing the comparisons are designed by coding one
category in each comparison as 1 and the other category as -1.  For the five categories of
help shown in the following table, four comparisons are possible.  To be orthogonal, i.e.,
uncorrelated, they must fulfill the criteria that the mean of each contrast equals zero and the
cross-products of any pair of contrasts equal zero.  If the number of cases in each category
is equal, then the orthogonal criteria will hold. otherwise the values in the table must be
weighted according to the proportion of cases observed in the categories.

Comparison Caregiver Help Category

Without
Disability

(1)

Disability
Without Help

(2)

With Only
Paid Help

(3)

Some Unpaid
Help: Family

(4)

Some Unpaid
Help: Other

(5)

(A) 1 -1/4 -1/4 -1/4 -1/4

(B) 0 1 -1/3 -1/3 -1/3

(C) 0 0 1 -1/2 -1/2

(D) 0 0 0 1 -1

In comparison (D), for example, if the latter categories have 50 and 25 cases respectively,
then the comparison will have weights 2/3 (50/75) and 1/3 (25/75), respectively.  Note that
[50 cases x 1 (the code) x 1/3 (the weight)] + [25 cases x -1 (the code) x 2/3 (the weight)] =
0. Weights differ depending on the outcome analyzed since the mortality and nursing home
data sets differ in number of cases.  The weights used in this report are shown in Table A.1
and Table A.2.

TABLE A.1. Weights for Orthogonal Contrasts Among Caregiving Categories: Mortality Data Set

Hypothesis Caregiver Help Category

Without
Disability

(1)

Disability
Without

Help

(2)

With
Only
Paid
Help
(3)

Some
Unpaid
Help:

Family
(4)

Some
Unpaid
Help:
Other

(5)

With
Only

Unpaid
Help
(6)

Some
Paid
Help:

Family
(7)

Some
Paid
Help:
Other

(8)

(0) .7237 -.2763 -.2763 -.2763 -.2763 N/A N/A N/A

(1A) 0 .1322 -.8678 -.8678 -.8678 N/A N/A N/A

(1B) 0 0 .1898 -.8102 -.8102 N/A N/A N/A

(1C) 0 0 0 .6284 -.3716 N/A N/A N/A

(2B) 0 0 N/A N/A N/A .7970 -.2050 -.2050

(2C) 0 0 N/A N/A N/A 0 .4725 -.5275
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TABLE A.2. Weights for Orthogonal Contrasts Among Caregiving Categories: Nursing Home
Data Set

Hypothesis Caregiver Help Category

Without
Disability

(1)

Disability
Without

Help

(2)

With
Only
Paid
Help
(3)

Some
Unpaid
Help:

Family
(4)

Some
Unpaid
Help:
Other

(5)

With
Only

Unpaid
Help
(6)

Some
Paid
Help:

Family
(7)

Some
Paid
Help:
Other

(8)

(0) .7244 -.2756 -.2756 -.2756 -.2756 N/A N/A N/A

(1A) 0 .1232 -.8768 -.8768 -.8768 N/A N/A N/A

(1B) 0 0 .1869 -.8131 -.8131 N/A N/A N/A

(1C) 0 0 0 .6253 -.3747 N/A N/A N/A

(2B) 0 0 N/A N/A N/A .7968 -.2032 -.2032

(2C) 0 0 N/A N/A N/A 0 .4671 -.5329
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APPENDIX B:

ASSOCIATIONS BETWEEN
CAREGIVING ARRANGEMENTS

AND CONFOUNDING VARIABLES
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TABLE B.1. Associations Between Caregiving Arrangements and Confounding Variables:
Mortality

Disability Help Any
Unpaid

Help

Any Close
Family

Unpaid Help

All
Unpaid

Help

All Unpaid
Help, Close

Family

Age 1.10* 1.11* 1.11* 1.09* 1.12* 1.12*

Sex 1.78* 1.92* 0.72 2.00* 2.07* 2.19

Race
Black
Hispanic
Other

1.37*
1.09
1.03

0.78
0.97

–

1.06
1.27
1.53

1.75*
0.84
1.06

0.40*
0.88
0.70

4.34
0.59

–

Education
High School
College

0.73*
0.70*

1.13
1.30

0.62*
0.43*

1.36*
1.16

1.61*
1.70*

1.49
0.95

Income
Missing
>Poverty, <$10,000
$10,000-$19,000
$20,000-$34,000
>$35,000

1.08
0.99
0.74*
0.84
0.95

1.34
1.87
0.89
1.74
2.53

0.98
0.66*
1.02
0.88
2.89*

1.48*
1.16
0.57*
0.63*
0.32*

1.91*
1.06
0.71
1.13
0.99

1.29
1.12
0.60
1.19
1.06*

Living Arrangements
Lives Alone
Lives w/Other Persons

0.97
2.30*

0.76
2.51*

0.26*
3.73*

5.18*
0.67*

1.82*
0.71

3.44*
1.01

Social Contacts 0.68* 0.69* 0.67* 0.76* 0.71* 0.77*

Volunteers in Community 0.30* 0.79 0.72* 1.50 0.88 2.80

Control Over Health
Some
Little
None
Unknown (Proxy)

0.74*
2.10*
2.06*
3.59*

0.73
0.73
1.05
2.40*

0.72*
0.68
0.99
3.22*

2.01*
1.50
1.11
0.31*

0.63*
1.30
1.22
1.17

2.19*
1.30
1.53
0.28*

Health Status
Very Good
Good
Fair
Poor

1.44*
0.52*
2.13*
9.59*

0.96
0.61*
1.46*
1.26

0.45*
1.32
1.03
1.39

1.51
1.04
1.15
0.64*

0.56
0.91
0.86
1.38

2.86
1.15
1.06
0.57

Activities of Daily Living NA 1.38* 4.02* 1.53* 1.94* 1.60*

Institutional Activities of
Daily Living

NA 8.69* 13.85 1.80* 2.21* 1.88*

Confusion 2.74* 1.61 0.76 1.29 0.91 7.86

Alzheimer’s 10.63* 2.93 4.28 0.64 4.03* 0.43

Urinary Incontinence 4.92* 2.28* 1.24 1.09 1.69* 0.73

Bowel Incontinence 6.46* 2.00* 0.87 1.16 2.16* 0.73

Cancer 1.45* 1.65 0.80 0.73 1.02 0.88



Disability Help Any
Unpaid

Help

Any Close
Family

Unpaid Help

All
Unpaid

Help

All Unpaid
Help, Close

Family
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Heart Disease 2.44* 1.34 0.99 1.12 1.28 1.23

Cerebrovascular Accident
(Stroke)

4.52* 1.78* 1.60* 0.55* 1.64* 0.53

Osteoporosis 2.55* 1.54 0.64 0.92 2.24* 0.41

Hip Fracture 3.42* 2.35* 1.00 1.04 2.10* 0.59

Fell 2 or More Times 4.16* 1.24 1.16 1.04 0.99 0.87

Fell Because of Dizziness 5.25* 1.06 1.86* 0.76 0.73 0.67

Nursing Home Stay Prior
to 1st Interview

5.52* 2.38 0.79 1.41 1.99* 1.26

Hospital Inpatient Stays 1.86* 1.90* 1.73* 1.35* 1.50* 1.27*

* = significant at <.05
NA = disability outcome is defined on basis of ADLs and IADLs.
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TABLE B.2. Associations Between Caregiving Arrangements and Confounding Variables:
Institutionalization Data Set (Odds Ratios)

Disability Help Any
Unpaid

Help

Any Close
Family

Unpaid Help

All
Unpaid

Help

All Unpaid
Help, Close

Family

Age 1.10* 1.11* 1.11* 1.09* 1.12* 1.10*

Sex 1.75* 1.95* 0.71 1.87* 2.06* 1.98

Race
Black
Hispanic
Other

1.29*
1.03
1.04

0.72
1.37

–

1.07
2.03
2.79

1.70
0.88
1.20

0.39
0.93
0.78

7.61
0.58

--

Education
High School
College

0.72*
0.67*

1.12
1.22

0.60*
0.40*

1.35*
1.14

1.64*
1.61

1.37
0.93

Income
Missing
>Poverty, <$10,000
$10,000-$19,000
$20,000-$34,000
>$35,000

1.07
0.97
0.76*
0.83
1.00

1.53
1.00
0.82
1.46
2.25

0.94
0.74
0.98
0.76
2.74*

1.57*
1.15
0.58*
0.65
0.33*

1.91*
1.09
0.68
1.17
1.05

1.40
1.27
0.61
0.96
0.16*

Living Arrangements
Lives Alone
Lives w/Other Persons

0.97
2.34*

0.80
2.57*

0.27*
3.46*

5.24*
0.66*

1.64*
0.78

3.57*
0.99

Social Contacts 0.68* 0.69* 0.66* 0.75* 0.69* 0.76*

Volunteers in Community 0.31* 0.70 0.48* 1.55 0.92 2.75

Control Over Health
Some
Little
None
Unknown (Proxy)

0.75*
2.12*
2.05*
3.68*

0.72
0.73
1.04
3.18*

0.68
0.80
1.00
3.31*

1.97*
1.58*
1.18
0.31*

0.63*
1.33
1.30
1.14*

2.03
1.43
1.58
0.31*

Health Status
Very Good
Good
Fair
Poor

0.44*
0.54*
2.12*

10.00*

0.91
0.61*
1.16*
1.22

0.41*
1.29
0.98
1.64*

1.36
1.07
1.16
0.66*

0.50
0.92
0.90
1.34

2.13
1.33
1.04
0.59

Activities of Daily Living NA 1.39* 4.18* 1.52* 1.92* 1.58*

Institutional Activities of
Daily Living

NA 7.81* 15.65* 1.78* 2.17* 1.84*

Confusion 3.01* 1.38 0.68 1.39 1.03 1.83

Alzheimer’s 10.14* 2.56 3.97 0.69 3.61* 0.51

Urinary Incontinence 4.92* 1.97* 1.38 1.04 1.62* 0.70

Bowel Incontinence 6.21* 1.87* 0.96 1.11 2.02* 0.69

Cancer 1.48* 1.77 0.75 0.73 1.07 0.93



Disability Help Any
Unpaid

Help

Any Close
Family

Unpaid Help

All
Unpaid

Help

All Unpaid
Help, Close

Family

43

Heart Disease 2.38* 1.22 0.99 1.16 1.37 1.29

Cerebrovascular Accident
(Stroke)

4.58* 1.69 1.74* 1.61* 1.57* 2.50

Osteoporosis 2.50* 1.48 0.59 1.1 2.81* 0.40

Hip Fracture 3.66* 2.00 1.01 0.90 2.12* 0.47

Fell 2 or More Times 4.11* 1.24 1.24 0.96 0.89 0.64

Fell Because of Dizziness 5.54* 1.13 1.67 0.77 0.70 0.46

Nursing Home Stay Prior
to 1st Interview

6.15* 3.34* 0.80 1.30 1.77 1.14

Hospital Inpatient Stays 1.90* 1.93* 1.76* 1.36* 1.50* 1.31*

* = significant at <.05
NA = disability outcome is defined on basis of ADLs and IADLs.


