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Abstract

OBJECTIVES: Focus on decline in performance of activities of daily living (ADL) has not been
matched by studies of recovery of function. Advised by a broad conceptual model of physical
resilience, we ascertain characteristics that identify (1) maintenance, (2) decline, and (3) recovery
of personal self-maintenance activities over six years in an older, community representative,
African American and White sample.

DESIGN: Longitudinal study, analyses included descriptive statistics and repeated measures
proportional hazards.

SETTING/PARTICIPANTS: Community-representative participants of the Duke Established
Populations for Epidemiologic Studies of the Elderly (EPESE), unimpaired at baseline (n = 3187;
46% White, 54% African American; 64% female, 36% male), followed annually for up to 6 years.

MEASURES: Data included information on basic activities of daily living (BADL), demographic
characteristics, health status, social services provided and received, household size, neighborhood
safety, and survival status.

RESULTS: Over six years, ~75% remained unimpaired, of whom 30% were unimpaired when
they dropped out or died. Of ~25% who became impaired, just under half recovered. Controlled
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analyses indicated that those who became impaired were in poorer health, younger, and more
likely to be African American. Characteristics of recovery included younger age, not hospitalized
in the previous year, and larger household size.

CONCLUSIONS/IMPLICATIONS: Maintenance of health status facilitated continued
unimpaired BADL. While decline was associated with poorer health, younger age, and being
African American, recovery was also associated with younger age, together with larger household
size, and no further deterioration in health as measured here. Maintenance of good health is
preferred, but following decline in functioning, increased effort to improve health and avoid
further decline, which takes into account not only physical but also personal social conditions, is
needed.

Brief Summary

Over six years, 74% of an older community-based sample remained unimpaired in basic activities
of daily living; of the remaining 26%, 56% recovered. Decline is neither inevitable nor immutable,
recovery requires social support.

Keywords
Older adults; activities of daily living; longitudinal design; recovery; functional status

Introduction

The desire to be able to function independently is probably universal. It is therefore not
surprising that studies of functional status have largely focused on identifying characteristics
associated with decline in function,! the prevalence of problems in that area,2# population
changes in disability over time,>8 and differences in the rate and type of decline experienced
with increase in age.”-10 With the exception of medical disciplines specifically concerned
with facilitating function (e.g., occupational therapy, physical therapy), less attention has
been paid to issues associated with recovery, particularly at a population level, with some
exceptions,8:9.11-17

This is now changing with the burgeoning interest in physical resilience, a concept the
definition of which remains in flux.1® Uniquely, the proposed Whitson/Col6n-Emeric
conceptual model of physical resilience, which guides the present study, takes a whole
person point of view, that encourages close examination of personal and environmental
factors related to maintenance and recovery of functioning and physical well-being.18

Using this model, we examine decline and recovery in basic activities of daily living
(BADL) (bathing, dressing, transfer from bed to chair, toileting, feeding oneself), i.e.,
personal self-maintenance activities required for survival,1® and impairment in any two of
which indicates eligibility for nursing home care.

To examine change in BADL, we focus on demographic, social, physical health and
cognitive characteristics, health service use and environment characteristics associated with:
1) decline, 2) maintenance of functioning, and 3) recovery following impairment. In the
process, we are also able to ascertain the proportion of older adults who retain unimpaired
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functioning as age increases, and the proportion able to return to unimpaired functioning
after impairment.

We anticipate that maintenance of performance in BADL will be associated primarily with
maintenance of good physical health, while recovery from BADL impairment will be
facilitated by an improved physical health status which includes absence of further health
decline, possibly bolstered by social support.

Our data come from the first six annual waves of the Duke site of the multisite Established
Populations for Epidemiologic Studies of the Elderly (Duke EPESE; 1986/87-1992/1993).20
Duke EPESE is a longitudinal epidemiologic investigation of change in health status and
health service use of community residents in a five county area (one urban county, four
rural), in the north-central Piedmont of North Carolina. A four-stage sampling design
yielded a probability sample of household residents aged 65 years or older. Only one person
65 years of age or older was selected from a chosen household.?! By design, African
Americans were oversampled to increase statistical precision for this group.20

Of the 5,221 persons selected, 4,162 (80%; 54% African American, 45% White, <1% other
race/ethnicity; 35% male) were successfully interviewed by individuals who had undergone
training on Duke EPESE questionnaire administration and enrollment procedures. After
reviewing completed questionnaires, a sample of participants was re-interviewed as an
additional check. The telephone interview used computer-assisted telephone interviewing.

The first, fourth, and seventh waves were conducted in-person in the home, and included an
expansion of the core information gathered by telephone in the annual intermediate waves.
Annual response rates ranged from 93.7%-98.7% through the first seven waves.

The study was approved by the Duke University Health System IRB, all participants or their
proxies gave written consent.

Sample for current study

The sample for the current study included only self-designated African American and White
sample members (“other race” was excluded because of small numbers, N=26), able at
baseline to perform each BADL activity (described below) independently (N=3,468). To
permit minimum time in which to develop an impairment and to recover, sample members
had to be present at the first two waves, and at a minimum of one wave after impairment
(N=3,331; prior analyses indicated that 79% of those who improved did so at the next wave,
and 14% at the wave after that). Participants for whom identification of future recovery was
unavailable due to drop out, death before the next wave, missing two consecutive waves, or
first impairment at the final study wave, were dropped from the study (N=144), resulting in
an analysis sample of 3,187 members. No statistically significant differences were found
between the group of 144 and the analysis sample for any of the study variables. The
analysis sample included 45 proxy respondents, who were asked only for objective
information. They were distinguished by older age, lower education and income, and poorer
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mobility, nearly all were cognitively impaired, but their rate of BADL impairment was
comparable to that of the self-responders.

Data selected

Non-changing demographic information was obtained only at baseline. Otherwise, the main
data for the current study were sought at each wave, supplemented by information gathered
triennially at the in-person waves.

Dependent variable

The dependent variable, self- (or proxy-) report of ability to perform ADL, was assessed
using the Katz ADL items: bathing, dressing, transfer, toileting, feeding self.1® Each item
was scored as able to perform independently (0) or not (1). Scores were summed (scoring
range 0-5), and dichotomized to indicate independence in all activities (0) vs problem with
one or more items (1). The sample was divided into three BADL categories — those who
remained unimpaired throughout the study, those who became impaired during the study and
did not recover, and those who recovered after becoming impaired.

Independent variables

The independent variables selected were those found in previous studies to be associated
with functional status and change in functional status.12:13.15.17,22-26

Demographic characteristics—Demographic characteristics included sex, race, age
(continuous, and categorized as 65-74/75-84/=85 years), education (collapsed to 0-17 years,
categorized as 0-8/9-12/13-17 years); and income (continuous, reported in $1,000s, obtained
triennially).

Social condition—Annual report of social contacts was assessed by marital status
(married vs not married), number of others in the household (categorized as 0/1/>2), and
triennial reports of help received from family/friends (possible range 0-12 activities,
categorized at baseline median 0-8 vs =9), help given to family/friends (range 0-13,
categorized at baseline median 0-7 vs >8), presence of someone he/she could count on (yes
vs maybe or no), presence of a confidante (yes vs maybe or no).

Cognitive status—was assessed by the Short Portable Mental Status Questionnaire
(scoring range 0-10 errors, scored as 0-3 vs >4 errors).2’

Health status—Included self- (or proxy-) reported information on physician-ascertained
chronic health conditions: heart attack and hip fracture within the previous five years at
study entry (annually thereafter), diabetes, and stroke (annually), each recoded as “Yes or
suspected” vs “No”. Information was summed to indicate presence of any of these
conditions; once reported, the condition was assumed to be present for the remainder of the
subject’s stay in the study. For each wave, hospitalization within the past year was also
included as an additional measure of health. Mobility was determined triennially by

dichotomized self-report of ability to walk indoors, go up/down stairs, and walk half a mile.
28
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Environment—Measured at baseline in terms of self-reported neighborhood safety from
crime (safe vs little or no safety).

Survival status—Survival status through December 2015 was determined by search of
National Death Index records, which provides accurate information on date and cause of
death.29

Statistical analysis

Missing information was either imputed using the predictive mean matching method,3° or, in
the absence of available imputation, the last wave of data was carried forward. Missing
BADL data was minimal.

Descriptive statistics (Ns, percent, XZ, t-tests) were used to characterize the sample, the three
BADL categories, and for initial bivariate comparisons at baseline.

Repeated measures proportional hazards analyses, to evaluate the hazards of reporting any
incident BADL impairment as attributable to having any of the health conditions in the
previous year, were performed using the dichotomized BADL scale as the dependent
variable. Employed in this way, the estimates derived from the proportional hazards can be
interpreted as a conditional likelihood function for these discrete event times. While the
three BADL categories were fixed, independent variables that could change (e.g., chronic
conditions, hospitalization, help given and received), were included as time-varying
covariates. Because cohort members entered the observation period at different ages, data
were left-truncated, and on a year-by-year basis age served as the time-to-event scale.
However, baseline age (the age at which the subject entered the cohort), was utilized as a
covariate in adjusted analyses. To summarize, the repeated measures proportional hazards
was selected over other methods because: 1) the nature of the data was in discrete event
times (i.e., 1 year follow-up surveys), the number of which varied by person; 2) it
accommodated time-varying covariates; 3) within-person correlated error was accounted for;
and 4) because cohort members entered at different ages, this method allowed us to compare
subjects who were at similar ages during the risk period.

To identify significant variables, separate chunk analyses of demographic characteristics,
health status (handled in sections, see Appendix Table Al), social factors, and environmental
safety were run using repeated measures proportional hazards analyses. Presence of any
chronic condition was included in each chunk since prior analysis indicated this to be a
prime associate of decline, i.e., we determined within each chunk, which variables
significantly predicted outcome after the presence of a chronic condition had been taken into
account. The presence/absence of chronic conditions, and the significant variables identified
in each chunk, were then entered into a final model to predict development of BADL
impairment, and among those who developed BADL impairment, to predict recovery.
Analyses were run using SAS v9.4.
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At baseline, mean age was 73 years; two thirds were women, over half were African
American, and half had only an elementary school education (Table 1). Approximately one
third had one or more of heart attack, diabetes, stroke, or hip fracture, and 13% had been
hospitalized in the previous year. Similar proportions (~40%), were married, lived alone, or
with one other person. The vast majority reported that they had someone who could help
them in case of need, but fewer had someone they could confide in. Of services provided
within families and among friends (e.g., companionship, gifts and financial help and advice,
transportation, meals, help when sick, babysitting), half of the respondents reported
providing eight or more of 13 services, while half received nine or more of 12 services.
Approximately 20% were unable to walk half a mile or to climb stairs. Just over 11% had
cognitive impairment. Nearly one in seven lived in an area they considered unsafe.

Over six years of follow-up (Table 2), approximately three quarters remained unimpaired
throughout their time in the study, of whom 30% were still unimpaired when they dropped
out or died. The BADL functions, from most to least frequently impaired, were: bathe/
shower, dress, transfer, use toilet, feed self. For approximately half, incident impairment
involved a single activity, but two activities for roughly 25%. Of the roughly 25% who
became BADL impaired, nearly half recovered, of whom the majority, 55.6%, remained
recovered throughout the course of their stay in the study (20% who dropped out or died
before the end of the study, 35.6% present when the study ended), 35.7% became impaired
again and stayed so, while 8.7% also became impaired again but then recovered.

Bivariate analyses of baseline data indicated that five characteristics distinguished those who
would become impaired from those who would not (Table 1). Statistically significant
differences included presence of a proxy (not explored further because of small Ns), African
American race/ethnicity, lack of a reliable helper, hip fracture, and previous year
hospitalization. Unadjusted baseline data provided little indication of the characteristics that
were associated with recovery once impaired (Table 3, findings associated with recovery:
younger age, larger household). There was increased incidence of heart disease
(1.8%-2.4%), stroke (1.5%-2.7%) and hip fracture (0.5%-1.0%) over time, with marked
incidence of diabetes noted at the in-person waves, possibly due to correction of report based
on medications. Among the four specific health conditions considered, none individually
predicted impairment, neither did absence predict recovery.

The individual chunk analysis results are given online (Appendix Table Al). A summary
analysis including only the statistically significant variables present in each chunk (Table 4),
indicated that all variables entered (presence of any health condition, baseline age, race/
ethnicity, hospitalization in the past year), predicted impairment. Only younger age, absence
of hospitalization in the previous year, and larger household size predicted recovery; ability
to walk half a mile did not.
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Discussion

This study examined maintenance of personal self-care tasks and recovery after impairment
in such functions. Our findings indicate that, of an initially unimpaired sample of African
American and White community residents age 65 and over, approximately 75% remained
unimpaired over a period of six years, while nearly half of those who became impaired
recovered. Among over half of the latter, recovery remained stable for the remainder of their
stay in the study. Controlled analyses indicated that determinants of impairment and
recovery differed. African Americans were more likely to become impaired, but race was not
associated with recovery; younger persons were more likely to both become impaired and to
recover; poor health was associated with decline, while maintenance of health and larger
household size were associated with recovery.

Comparison of our findings with that of other studies is difficult because of differences in
the time frames covered, the measures of functional status, the definitions of impairment, the
covariates examined, and the analytic techniques used.11:1222.31 Qverall, however, in
agreement with others, among community-representative older African American and White
adults, functional decline does not necessarily occur as age increases, and when it does
occur may hot be permanent.

The statistically controlled characteristics associated with continued unimpaired BADL
functioning were few: older age; White race/ethnicity; better health, as assessed by absence
of recent hospitalization and reduced likelihood of a chronic health condition. Continued
good health is expected to be associated with continued unimpaired functioning, and is less
likely to be present among older persons who are African American.2:32 However, older age
goes counter to expectation. It may indicate a hardy survivor effect, i.e., that the people who
are older are either less susceptible to health problems, or that they have them under better
control.

Recovery was not associated with the presence of any of the four specific health conditions
(possibly because these were chronic conditions, involved in precipitating impairment), and
neither was race/ethnicity, indicating that while impairment may be race-associated,
recovery may not. Recovery was associated with a lower likelihood of being hospitalized
(since hospitalization reflects a serious need, lower likelihood of hospitalization probably
indicates a lower likelihood of having a serious health condition). This finding is in
agreement with previous report that hospitalization was a robust predictor of functional
decline (here, of non-recovery).32 Also in agreement with previous report, maintenance and
recovery were found to be associated with younger age at baseline, 111533 having someone
that could be counted on (found in unadjusted analysis),1” and living in a larger household.
While we might assume that larger households may provide more support that aids recovery
(social contacts, help with meals, keeping medical appointments), we have no direct
evidence of that occurring here. Characteristics of the residential environment, here
measured as perceived safety, did not influence outcomes -- the broader environment may be
less relevant when focus is on personal self-maintenance.
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In agreement with previous work, socioeconomic status (education, income) was not a
significant indicator of BADL status or change.l:34 Other explanations may also be relevant.
Above age 65, there is greater equalization of access to medical care (Medicare, Veterans
Administration medical services). Further, the current model included information on social
and environmental factors, considerations not typically included. Where recovery is
concerned, we have seen here that social characteristics appear to be relevant.

Our final model confirmed prediction that determinants of impairment in BADL were not
necessarily the obverse of determinants of recovery. Specifically, younger age was
associated with both increased odds of impairment and of recovery; presence of health
conditions increased odds of impairment, but was not associated with recovery; larger
household size did not reduce odds of impairment, but did increase odds of recovery.

While we used the Whitson/Colén-Emeric conceptual model of resilience as a guide, only
aspects of this model could be considerd, and it was applied only to BADL activities.
Different aspects of the model may have greater relevance for more complex concerns (e.g.,
household ADL, advanced ADL).

The ideal time interval for examining change in ADL status remains to be determined.
Shorter time intervals capture more changes, more of which may be inconsequential. Longer
time intervals may miss true changes, with increased likelihood of participant drop out and
death. The current one-year interval was determined by data availability, but may
nevertheless represent a reasonable compromise, and is clinically relevant.

We did not focus on the number or specific BADL tasks impaired (predominantly one
impairment, most often bathing), or the order of recovery, but encourage this in a larger
sample.

Health conditions and hospitalization were self-reported, but self-report has been found to
have adequate accuracy.32:36 Duration and reason for hospital use have changed over time,
nevertheless, hospitalization captures severity of health condition, which was the issue of
concern. We did not experience inconsistent recall,3” since once mentioned, the chronic
conditions reported were carried forward. Absent adequate information, some relevant
health conditions (e.g., musculoskeletal and sensorial disorders), were not considered.38:39
However, the health conditions included were those found to be important in previous
studies.126

Future studies

Future studies should be larger, include instrumental ADL, focus on specific ADL activities,
and take a broader array of relevant characteristics into account (e.g., depression; exercise;
health behaviors; nutritional status; wealth, income and health insurance during middle age;
racial/ethnicity and income residential integration).1%.22:23.40 Attention is also needed on
alternative ways of maintaining personal independence,’? and assessing the value of early
identification of problems through noninvasive electronic monitoring.
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Conclusions and implications

Our findings indicate that to maintain unimpaired BADL, and improve likelihood of
recovery when impaired, health status should be maintained. Of other associated
characteristics, age per se is not amenable to modification. Race/ethnicity is, in large
measure, a social construct; for disadvantaged populations, greater attention needs to be paid
to facilitating access in the earlier years to resources that are associated with improved
health in later years — better education, employment and income opportunities, and access to
health care. Current data reflect the experience of segregation and inequitable access to
resources associated with better health. It is notable that when there is residential integration,
no differences in functional status have been found.23
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Appendix material.

Determinants of maintenance and recovery of function in a representative

older community-resident biracial sample
Table Al.

With chronic conditions controlled, chunk tests to identify specific demographic, social,
health status, and environmental conditions significantly associated with development of
impairment in BADL and of recovery following impairment. The specific statistical
procedure used is described in the text under Methods, Statistical analysis.

Separate chunk test predictors of new BADL1 impairment and of consequent recovery

Predictors of impairment in Predictors of recovery from
BADL BADL impairment

Hazard | 95% ClI P-value | Hazard | 95% CI P-value
ratio ratio

Health status: Chronic conditions only

Presence of any chronic conditionz 2.57 2.22,2.97 | <.001 0.91 0.80,1.03 | 0.13

Chronic conditions + demographics

Presence of any chronic condition 2.40 2.08,2.78 | <.001 0.87 0.77,0.98 | 0.026
Baseline age (continuous) 0.80 0.78,0.82 | <.001 0.93 0.91,0.95 | <.001
African American 1.22 1.05,1.42 | 0.01 1.06 0.92,1.22 | 0.44
Female 0.995 0.84,1.18 | 0.95 0.96 0.82,1.11 | 0.56
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Separate chunk test predictors of new BADL1 impairment and of consequent recovery

Predictors of impairment in

BADL

Predictors of recovery from
BADL impairment

Hazard | 95% CI P-value | Hazard | 95% ClI P-value
ratio ratio
Education 1.002 0.98,1.02 | 0.88 0.99 0.97,1.01 | 047
Median income/1000 1.002 0.99,1.01 | 0.54 0.999 0.99,1.01 | 0.77
Chronic conditions + Social factors
Presence of any chronic condition 2.57 2.22,2.97 | <.001 0.90 0.80, 1.02 | 0.09
Married 0.99 0.84,1.20 | 091 0.94 0.80,1.11 | 0.46
Household, 2 in household 1.002 0.86,1.25 | 0.98 1.14 0.97,1.33 | 0.11
Household, 3+ in household 0.96 0.79,1.16 | 0.67 1.28 1.09,1.50 | 0.002
Give help (8-12 vs 0-7) [high=more] | 1.11 0.97,1.27 | 0.13 1.01 0.91,1.12 | 0.88
Get help (9-13 vs 0-8) [high=more] 1.07 0.94,1.23 | 0.30 1.01 0.90,1.13 | 0.89
Has someone to confide in 1.04 0.86,1.24 | 0.70 0.91 0.78,1.19 | 0.27
Has someone to count on 0.81 0.65,1.02 | 0.07 1.09 0.88,1.35 | 0.42
Cognitive impairment (4+ errors) 0.95 0.76,1.20 | 0.66 0.96 0.77,1.19 | 0.69
Chronic conditions + hospitalization
Presence of any chronic condition 2.02 1.75, 2.33 | <.0001 0.94 0.83,0.94 | 0.31
Hospitalization in past 12 months 3.17 2.85,3.53 | <.0001 0.85 0.78,0.85 | <.001
Chronic conditions + impaired mobility
Presence of any chronic condition 2.59 2.23,3.01 | <.0001 0.90 0.79,1.02 | 0.10
Walk across small room -- impaired 1.12 0.91,1.38 | 0.28 1.05 0.91,1.22 | 0.50
Climb stairs -- impaired 1.04 0.87,1.23 | 0.69 0.95 0.84,1.07 | 0.38
Unable to walk 0.5 miles 1.02 0.88,1.19 | 0.77 1.15 1.03,1.28 | 0.015
Chronic conditions + environment
Presence of any chronic condition 2.58 2.22,2.99 | <.001 0.90 0.79,1.02 | 0.09
Area safety 0.94 0.75,1.16 | 0.44 0.93 0.77,1.12 | 0.44

CI = confidence interval
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Table 1.

Baseline data only. Total sample, and comparison of those who remained unimpaired in basic activities of
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daily Iivingl throughout with those who became impaired.

Total Baseline comparison of those who remained
sample at unimpaired with those who became impaired
baseline
(N =3187) Re_main_ed Becar_ne X2 or P-value
N (%) or unimpaired impaired 2
Mean (sd) (N = 2361) (N = 826) ttest
N (%) or N (%) or
Mean (sd) Mean (sd)
Proxy respondent used 45 (1.4) 34 (1.1) 11 (0.3) 30.87 | <.001
Demographic characteristics
Age 73.0 (6.3) 73.0 (6.3) 73.0 (6.5) 0.00 | 0.99
65-74 years 2038 (64.0) 1502 (63.6) 536 (64.9) 043 | 051
75-84 years 960 (30.1) 723 (30.6) 237 (28.7) 1.08 | 030
>85 years 189 (5.9) 136 (5.8) 53 (6.4) 0.47 | 0.49
Sex 0.06 0.81
Male 1154 (36.2) 852 (36.1) 302 (36.6)
Female 2033 (63.8) 1509 (63.9) 524 (63.4)
Race 18.85 | <.001
African American 1711 (53.7) 1214 (51.4) 497 (60.2)
White 1476 (46.3) 1147 (48.6) 329 (39.8)
Education 8.7 (4.1) 8.7 (4.1) 8.5(4.2) 0.00 0.99
0-8 years 1622 (50.9) 1190 (50.4) 432 (52.3)
9-12 years 1083 (34.0) 820 (34.7) 263 (31.8)
> 13 years 482 (15.1) 351 (14.9) 131 (15.9)
Income, imputed $10,728 ($10,246) | $10,794 ($10,283) | $10,541 ($10,146) 0.38 0.54
Social factors
Married 1269 (39.8) 952 (40.3) 317 (38.4) 0.97 | 0.33
Total in household 20(1.2) 20(1.2) 20(1.3) 0.60 0.55
Others in household
Lives alone 1251 (39.3) 908 (38.5) 343 (41.5) 241 | 012
One other person 1320 (41.4) 996 (42.2) 324 (39.2) 2.21 0.14
>2 other people 616 (19.3) 457 (19.4) 159 (19.3) 0.01 | 095
Has someone can count on 2718 (85.3) 2031 (86.0) 687 (83.2) 3.96 0.047
Has someone can confide in 2275 (71.3) 1693 (71.7) 582 (70.5) 0.47 0.50
Give help (cut at median:7/8) 0.08 0.78
Below median 1358 (44.6) 1006 (44.7) 352 (44.2)
Above median 688 (55.4) 1243 (55.3) 445 (55.8)
Get help (cut at median: 8/9) 1.27 0.26
Below median (0-8) 1301 (42.3) 952 (41.6) 349 (44.0)
Above median (9+) 1778 (57.7) 1333 (58.3) 445 (56.0)
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Total Baseline comparison of those who remained
sample at unimpaired with those who became impaired
baseline
(N =3187) Rernain_ed Becar_ne XZ or P-value
N (%) or unlinpalred |mp_a|red t-test2
Mean (sd) (N =2361) (N =826)
N (%) or N (%) or
Mean (sd) Mean (sd)
Cognitive status
SPMSQ impaired: score 24 353 (11.1) 249 (10.6 104 (12.6) 2.65 0.10
Health status
Chronic conditions
Heart attack (suspect+yes) 249 (7.8) 181 (7.7) 68 (8.2) 0.27 0.60
Diabetes (suspect+yes) 595 (18.7) 431 (18.3) 164 (19.9) 1.03 0.31
Stroke (suspect+yes) 178 (5.6) 133 (5.6) 45 (5.5) 0.04 0.84
Hip fracture (suspect+yes) 39(1.2) 19 (0.8) 20 (2.4) 13.23 | 0.003
Number of health conditions 0.33(0.58) 0.32(0.54) 0.34 (0.58) 0.83 0.40
0 2298 (72.1) 1707 (72.3) 591 (71.6) 1.98 | 058
1 732 (23.0) 543 (23.0) 189 (22.9)
2 142 (4.5) 102 (4.3) 40 (4.8)
3 15 (0.5) 9(0.4) 6(0.7)
Hospitalization
Hospitalization previous year 416 (13.1) 270 (11.4) 146 (17.7) 21.0 <.001
Impaired mobility
Walk indoors 115 (3.6) 85 (3.6) 30 (3.6) 0.00 | 0.97
Climb stairs 430 (13.6) 305 (13.0) 125 (15.3) 262 | 011
Walk half mile 637 (20.6) 480 (21.0) 157 (19.6) 0.76 | 0.38
Environmental factor
Neighborhood: little safety 436 (14.3) 322 (14.2) 114 (14.5) 0.02 | 0.88

lBasic activities of daily living = bathing, dressing, transfering, using toilet, feeding self

2 . ) . .
XZ used for categorized variables, t-test used for continuous variables

Missing data: Provide help (N = 141), receive help (N = 108), SPMSQ (N = 7), climb stairs (N = 28), walk half a mile (N = 98), neighborhood

safety (N = 136)

Statistically significant values have been bolded

(sd) = standard deviation
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Table 2.

Pattern of impairment and recovery status over six years among sample members with no basic ADL
impairment at baseline

BADLl impairment status N (%)2 N (%) N (%)
No impairment during study 2361 (74.1)
No impairment, sample member present throughout 1639 (51.4)
No impairment, left study by death/dropout 722 (22.7)
Became impaired during study 826 (26.0)
Remained impaired 445 (14.0)
Recovered 381 (12.0)
Stayed recovered 212 (55.6)
Became impaired again, then stayed impaired 136 (35.7)
Became impaired again, recovered again 33(8.7)

lBADL = Basic activities of daily living (bathing, dressing, transfering, using toilet, feeding self)

2 g .
Percentages in first data column do not sum to 100 because of rounding.
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Baseline data only. Comparison of those who recovered basic activities of daily living after becoming

impaired with those who did not.

Table 3.

Comparison of those who recovered BADL1 after becoming

impaired with those who did not

No recovery Recovered x%or P-value
(N = 445) (N =381) 2
N (%) or N (%) or t-test
Mean (sd) Mean (sd)
Demographic characteristics
Age 73.3(6.6) 72.7 (6.3) 1.36 0.17
65-74 years 275 (61.8) 261 (68.5) 4.95 0.044
75-84 years 142 (31.9) 95 (24.9) 4.88 0.027
>85 years 28 (6.3) 25 (6.6) 0.02 0.88
Sex 0.15 0.70
Male 160 (36.0) 142 (37.3)
Female 285 (64.0) 239 (62.7)
Race 0.06 0.80
African American 266 (59.8) 231 (60.6)
White 179 (40.2) 150 (39.4)
Education 8.6 (4.2) 8.4 (4.1) 0.43 0.81
0-8 years 231 (51.9) 201 (52.8)
9-12 years 140 (31.5) 123 (32.3)
> 13 years 16.6 (74) 57 (15.0)
Income, imputed $10,591 ($10,138) | $10,482 ($10,168) | 0.02 0.88
Social factors
Married 166 (37.3) 151 (39.6) 0.47 0.49
Total in household 1.9(1.3) 20(1.2) 1.07 0.28
Others in household
Lives alone 198 (44.5) 145 (38.1) 3.50 0.06
One other person 173 (38.9) 151 (39.6) 0.05 0.82
22 other people 74 (16.6) 85 (22.3) 4.26 0.039
Has someone can count on 369 (82.9) 318 (83.5) 0.04 0.84
Has someone can confide in 318 (71.5) 264 (69.3) 0.46 0.50
Give help (cut at median: 7/8) 0.21 0.65
Below median 194 (44.9) 158 (43.3)
Above median 238 (55.1) 207 (56.7)
Get help (cut at median: 8/9) 0.14 0.71
Below median (0-8) 186 (43.4) 163 (44.7)
Above median (9+) 243 (56.6) 202 (55.3)
Cognitive status
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Comparison of those who recovered BADL1 after becoming
impaired with those who did not

No recovery Recovered x%or P-value
(N = 445) (N=381) 2
N (%) or N (%) or t-test
Mean (sd) Mean (sd)
SPMSQ impaired: score >4 59 (13.3) 45 (11.9) 0.34 0.56
Health status
Chronic conditions
Heart attack (suspect + yes) 37 (8.3) 31(8.1) 0.09 0.93
Diabetes (suspect + yes) 88 (19.8) 76 (20.0) 0.0038 | 0.95
Stroke (suspect + yes) 22 (4.9) 23 (6.0) 0.48 0.49
Hip fracture (suspect + yes) 11(2.5) 9(2.4) 0.01 0.92
Number of health condition53 0.37(0.56) 0.37 (0.60) 0.19 085
0 319 (71.7) 272 (71.4) 0.02 0.99
1 101 (22.7) 88 (23.1)
2 21 (5.2) 17 (4.5)
3 4(0.5) 4(1.1)
Hospitalization
Hospitalization previous year 84 (18.9) 62 (16.3) 0.34 0.56
Impaired mobility
Walk indoors 16 (3.6) 14 (3.7) 0.00 0.95
Climb stairs 71 (16.2) 54 (14.2) 0.58 0.45
Walk half mile 86 (20.0) 71 (19.0) 0.12 0.73
Environmental factor
Neighborhood: little safety 56 (13.2) 305 (84.0) 1.27 0.26

'ZBADL = Basic activities of daily living (bathing, dressing, transfering, using toilet, feeding self)

2 . . . .
XZ used for categorized variables, t-test used for continuous variables

Page 17

Number of health conditions — because of small numbers, persons with three health conditions have been combined with persons with two health

conditions in calculating XZ

(sd) = standard deviation

Statistically significant values have been bolded
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Table 4.

Predictors of development of impairment in BADL” and of recovery from impairment

Significant predictors of Significant predictors of
impairment in BADL recovery following initial
BADL impairment

HR 95% ClI Pvalue | HR 95% ClI P value
Baseline age 0.81 0.79,0.83 | <.001 0.93 | 0.92,0.95 | <.001
African American race/ethnicity | 1.28 111,148 | 0.001 | - | - | ----—-
Presence of any health condition | 1.89 1.64,2.18 | <001 | === | === | memeee-
Hospitalization previous year 3.07 2.76,3.42 | <.001 0.81 | 0.74,0.88 | <.001
Household size >3 members | -==-=== | ====--= | —-meee- 1.16 1.02,1.32 | 0.026
Unable to walk 0.5 miles | -=——-- | === | - 1.10 0.98,1.23 | 0.10

HR = Hazard ration; CI = confidence interval; bolded values are statistically significant; -------

= variable not relevant for this analysis

Page 18

Predictors are based on variables significant in chunk tests of demographic characteristics, social factors, cognitive status, number of chronic
conditions (heart disease, diabetes, stroke, hip fracture), hospitalization, mobility, and environmental variables.

BADL impairment developing since baseline over up to 6 annual waves. BADL items include bathing, dressing, eating, transfering, using toilet
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