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Abstract

OBJECTIVES—This study determined whether insufficient help for ADL disability, a

potentially modifiable condition, significantly increases activities of daily living (ADL) disabled

older adults’ risk for future hospital admissions.

DESIGN—Prospective study.

SETTING—ADL disabled community living participants of the 1994, 1999, and/or 2004 National

Long-term Care Survey (NLTCS).

PARTICIPANTS—5,884surveys were completed by Medicare recipients with one or more ADL

disabilities.

MEASUREMENTS—Times to hospital admission in the year after the NLTCS community

survey were obtained from linked Medicare claims. Insufficient ADL help for each ADL

limitation was determined from a series of questions that were common to the three NLTCS

community surveys.
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RESULTS—Insufficient help for one or more ADL limitations was reported in 22% of surveys.

Respondents to 3,629 surveys did not experience a hospital admission in the year after the survey.

Among the remaining 2,255surveys, one admission occurred for 382 surveys, two admissions for

525 surveys, three admissions for 193 surveys, and four or more admissions for 155 surveys.

Those reporting insufficient help were 14% (HR=1.14; 95% CI=1.01–1.28) more likely to

experience one or more hospitalizations than those who do not report insufficient help after

controlling for demographics, co-morbidities, prior hospitalizations and level of ADL disability.

CONCLUSION—Self-reports of insufficient help provide prognostic information beyond that

which can be captured by typical health assessments. Greater recognition and referral for

insufficient help for ADL disability may result in reduced rates of hospitalization in a population

that is already at high risk for hospitalization.
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INTRODUCTION

More than 6.5 million older Medicare recipients have disability in one or more activities of

daily living (ADL) such as toileting, bathing, dressing, transferring, and eating.1ADL

disability is associated with higher rates of health care utilization including hospitalization;

14% of Medicare recipients with no ADL disabilities experience one or more

hospitalizations per year compared to 34% of those with one or more ADL disabilities.1

Hospitalization among ADL disabled older adults is associated with worsening ADL

disability,2 nursing home placement,3 and death.4 The success of interventions to reduce

hospitalization and associated negative outcomes requires the recognition of factors that

increase the risk of hospital admissions among ADL dependent older adults.

Nearly 20% of community-living disabled adults report a lack of sufficient assistance for

their disabilities.5–7 Those with insufficient help report that they experienced falls, injuries,

skin and muscle discomfort as a result of insufficient ADL help.8 These consequences

suggest that some ADL disabled older adults experience suffering that is beyond that which

can be attributed to disability alone. Another possible consequence of insufficient help is the

need for additional health services, particularly hospitalization. ADL disabled older adults

are already at high risk for hospitalization due to common risks for disability and

hospitalization such as co-morbidity, low functioning, and poor social support910

Insufficient ADL help is a potentially modifiable condition. Determining whether it

increases risk of future hospitalizations would inform the importance of investing in

interventions to reduce insufficient ADL help.

The purpose of this study is to evaluate whether self-reports of insufficient ADL help are

associated with increased risk of hospital admission after statistically controlling for

commonly used and validated indicators of risk for hospital admission.11 Data for this study

are from the National Long-term Care Survey (NLTCS), a study of randomly selected aged

Medicare enrollees that began in 1982 to assess trends in the health and functioning and care

giving resources of older adults. Linked Medicare data allows tracking of hospital
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admissions. This study will include data from the 1994, 1999, and 2004 surveys of

community-living respondents. Findings will informclinicians whether self-reports of

insufficient help provide prognostic information beyond that which can be captured by

typical health assessments. Findings will also inform policy makers about potential costly

consequences of programmatic cuts that result in older adults living with insufficient care

for their ADL disabilities.12

METHODS

Data Source and Study Sample

Data are from the 1994, 1999, and 2004 community components of the National Long Term

Care Survey (NLTCS) and linked Medicare and vital statistics data provided by the Centers

for Medicare and Medicaid Services (CMS). The NLTCS samples were randomly selected

from Medicare enrollees who were aged 65 years or older and living in the community in

non-institutional housing. Approximately half of the respondents at each wave of the survey

participated in an earlier wave. The NLTCS replenishes the sample by adding an “aged-in”

sample of Medicare enrollees who turned 65 since the last survey and a “95+ supplement”

sample who are 95 years or older and were not selected in any previous surveys. Therefore,

each occasion includes new subjects. The NLTCS community survey data were collected by

trained interviewers from the U.S. Census Bureau. Response rates to the community surveys

were 95% or higher for the 1994 and 1999 waves and approximately 90% for the 2004

wave. Our study sample includes persons who had at least one ADL disability at the time of

their community interview.

Among the 5,089 respondents in the 1994 community survey, 2,270 had at least one

limitation in ADL functioning. Of these, 143 received insurance coverage through a Health

Maintenance Organization (HMO) and 54 received medical coverage through insurance for

dependents or survivors of military personnel and disabled veterans (VA) in the year

following the interview. Respondents with HMO or VA medical insurance were not

included in the analytic sample due to the potential that some hospital admissions not

covered by Medicare would not be reported to Medicare. An additional 105 respondents

were excluded due to missing values on at least one of the covariates. This resulted in 1,968

respondents from the 1994 survey in the final analytic sample. Similarly, we obtained 1,895

respondents from the 1999 survey and 2,021 respondents from the 2004 survey.

Respondents excluded from the sample were more likely to have heart disease, cognitive

impairment, and a proxy. The final analytic sample contained a total of 5,884 surveys from

the 1994, 1999, and 2004 NLTCS. Some subjects who participated in more than one survey

met inclusion criteria for the analytic sample in more than one survey. The 5,884 surveys

included in the study were from 5,031 unique respondents. A total of 4,269 respondents

were in one survey, 671 in two surveys, and 91 in three surveys. Details of the analytic

sample derivation are shown in Figure 1.
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Measures

Hospital Admissions—The outcome of interest was time to hospital admission in the

year since the community survey. Admission records were obtained from Medicare claims

data. Observations were right-censored at the time of death or at the end of 2005.

Insufficient ADL help—Insufficient ADL help was determined from a series of questions

that were common to the 1994, 1999, and 2004 community surveys. For each ADL task

respondents were asked whether they received help from another person or used equipment.

If the response was yes, respondents were then asked whether they needed more human help

or had to wait to do the task because the respondent did not have enough human help. If the

respondent said yes, then the respondent was designated as having insufficient ADL help. If

the respondent did not receive human help, but had a person who stayed nearby in case the

respondent needed help, they were asked whether they could have used more help or had to

wait to do the task because they did not have enough help. If the response was yes, then the

person was classified as having insufficient ADL care. For each ADL task for which

respondents said they did not have any direct or stand by help, they were asked if they could

have used human help for that task. Those who responded positively were also designated as

having insufficient ADL help for that task. This definition is similar to prior studies of

unmet need for ADL disabilities.6–8, 13, 14

Covariates—Demographic variables included gender, age (65–74, or 75 or more), race

(white or other), marital status (married or other), and living arrangements (alone or not

alone). The presence of co-morbid conditions was determined from respondents’ reports of

whether or not they currently had any of the following medical conditions: arthritis,

diabetes, or cancer. They were also asked if they experienced any of the following in the

twelve months prior to the interview: heart disease, a heart attack or other heart problems, a

stroke, or emphysema. Whether or not the respondent experienced a hospitalization

admission in the prior 12 months was determined through the survey data, as well as the

linked Medicare inpatient claims data. Cognitive impairment was determined from

respondents’ answers to mental status screens. In 1994 and 2004 the Short Portable Mental

Status Questionnaire (SPMSQ) was administered to subjects, but in 1999 the Mini-Mental

State Exam (MMSE) was used. Those who had dementia, a SPMSQ score of 3 or above, an

MMSE score of 23 or below, or were mentally incapable of completing the mental status

screen were considered to have cognitive impairment.15, 16 Subjects without data for any of

the variables used to determine cognitive impairment were coded as missing. The presence

of ADL disability was determined through a series of questions that were common to the

1994, 1999, and 2004 surveys. For each ADL task (bathing, dressing eating, toileting, and

transferring from a bed or around a room), a respondent was considered to have ADL

disability if they received help to complete the task, received stand by help, did not receive

help for the task, but stated they needed help to complete the task, or required the use of

equipment to complete the task. Those who required the use of equipment to complete ADL

tasks were designated as having ADL disability because equipment use for ADL tasks

reduces need for human assistance17 and reports of insufficient ADL help, the primary

independent variable in this study.18
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Statistical Analyses

Rates of hospitalization were computed as the total number of hospital admissions divided

by total person-years. For the multivariate analysis, we used the survival analysis model

proposed by Andersen and Gill (AG)19 to examine the effect of insufficient ADL help on

risk of hospital admissions. This model is an extension of the Cox proportional hazards

model for recurrent event data. The traditional Cox proportional hazards model is not used

because multiple hospital admissions clustered within a subject are correlated. The AG

model is a marginal model in which the dependence between multiple event times within a

subject is accounted for by adjusting the standard error estimates using the robust sand wich

variance estimators. In analysis of non-survey data, simulation studies have shown that the

AG model with sand wich variance estimators provides more efficient inference and gives

more reliable parameter estimates compared to other marginal approaches.20 For analysis of

complex survey data, weighted sandwich variance estimators are used to provide valid

standard errors.21 The AG model also accommodates discontinuous risk intervals. The risk

intervals in our analysis are discontinuous because when subjects are hospitalized they are

not at risk of another hospitalization until they have been discharged. Therefore the duration

of the hospitalization must be excluded from the risk set.22

All results were weighted using the NLTCS survey weights that reflectrespondents’

probability of inclusion in the sample. Standard errors for rates of hospitalizations were

adjusted for the complex survey sampling design using the Taylor series linearization

approach (found in the SAS survey procedure SURVEYMEANS). For the AG model the

standard errors based on the Taylor series linearization approach and the weighted sandwich

variance estimation approach proposed by Binder (1992) are approximately equal when the

sampling fraction from the population is small and the sample size is large relative to the

number of parameters. To obtain design consistent parameter estimates we used the SAS

procedure PROC PHREG with weights and applied the weighted sandwich variance

estimation to obtain standard errors. All statistical analyses were performed with SAS 9.

RESULTS

The average follow-up period of the 5,884 surveys was 333.2 days with a standard deviation

of 76.5 days. Hospitalization did not occur in the follow-up period of 3,629 surveys. In the

follow-up period of the remaining 2,255 surveys, there were a total of 3,742 hospital

admissions. Exactly one admission occurred for 382 surveys, two admissions for 525

surveys, three admissions for 193 surveys, and four or more admissions for 155 surveys.

Table 1 shows the unweighted and weighted sample characteristics. Most of the sample was

aged 75 or older, female, and white. Nearly forty percent lived alone and 29% had a proxy

respondent. Self-reports of medical conditions revealed that 74% had arthritis, 24% had

diabetes, 8% had cancer, 39% had heart disease, 11% had experienced a stroke, and 8% had

emphysema. Forty-one percent had experienced a hospital admission in the prior year and

27% had cognitive impairment. Nearly a third had one ADL dependency, half had 2–4 ADL

dependencies, and 14% had 5 ADL dependencies. Twenty-two percent reported insufficient

help for one or more ADL disabilities.
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Table 2 shows the bivariate associations between the risk factors and hospital admissions

during the 12 months after the community interview. Those at higher risk for hospital

admissions were males, those who had a proxy respondent, and those with diabetes, cancer,

heart disease, a stroke, or emphysema. Respondents who were hospitalized in the 12 months

prior to the interview were twice as likely to be hospitalized in the 12 months following the

interview. Those with cognitive impairment or who had missing cognitive data were more

likely to be hospitalized. Greater numbers of ADL dependencies were associated with higher

risks of hospitalization. The rate of hospitalization for those who reported insufficient help

was significantly higher (0.85) than for those who did not report insufficient help (0.66;

HR=1.30; 95% CI=1.16–1.46).

Table 3 shows that self-reports of insufficient ADL help are prognostic of subsequent

hospital admissions after statistically controlling for known risks for development of ADL

disability and hospital admission. The results reveal that those reporting insufficient help are

14% (HR=1.14; 95% CI=1.01–1.28) more likely to be hospitalized than those who do not

report insufficient help.

DISCUSSION

Insufficient help for ADL disabilities is associated with increased risk of hospital admission

after controlling for commonly reported risks for hospitalization such as advanced age, co-

morbidities, disabilities and recent admissions. One in five subjects reported insufficient

help for one or more ADL disabilities, a percent similar to that reported by other studies.6, 7

Although insufficient ADL help is common, many clinicians are uninformed about whether

their patients have sufficient care for their ADL disabilities.23 Insufficient care can occur

among recipients who have either informal care from family or friends, paid formal care, or

both.24 Thus, it is important that clinicians directly query older adults about whether their

ADL needs are met. Improved recognition of unmet ADL needs may result in referral to

resources that help older adults with their daily care activities.

Home-based formal services have the potential to reduce insufficient ADL care, but only a

third of disabled community-living older adults use home based services.25 The most

common reasons disabled older adults do not use formal home based services are: 1)they are

not aware of the services, 2) the services are not available in their area, or 3) they can’t

afford the services.25 Recent evidence suggests that providing resources for consumer-

directed, home-based, formal ADL care may reduce reports of insufficient help for ADL

limitations. Studies of Cash and Counseling reveal that when clients direct their own home

care they receive significantly more paid care and are significantly less likely to report

unmet need for ADL limitations.26 Future work is needed to determine whether other home-

based interventions that provide resources for needed ADL care also reduce cases of

insufficient help.

Compared to a blunt indicator of presence versus absence of ADL help, self-reports of

insufficient help are subjective assessments that are likely to be informed by patients’

collective appraisal of such things as the timeliness, quality, and amount of ADL care

received. Subjective assessments are increasingly being used in clinical settings because
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they reflect a patient-centered approach in which patients are viewed as the ultimate arbiter

of their health related needs. Validated guidelines for determining how much personal care

is needed by adults with ADL disabilities do not exist. This is likely because such estimates

would be extremely complex to calculate given the many interrelated physiologic and social

factors that contribute to need for ADL help. In the absence of such guidelines, self-

assessments of insufficient help fill a void in assessing whether patients’ ADL needs are

met. Such assessments could be done by nonclinical office staff. The clinical utility of such

an assessment is that it may help identify patients at risk for hospitalization who might

benefit from referral for more extensive assessments of their long-term care needs.27

Prior studies have provided evidence that poor social support is associated with a greater

risk of hospital admission among older adults. However, prior studies have used broad

indicators of social support such as being unmarried,11 living alone,10 and an indicator of

social condition that included marital status and availability of a caregiver.28 These broad

indicators do not inform whether an ADL impaired individual has the help needed to

complete daily activities. Results from this study reveal that insufficient help provides

information about risk for hospitalization that cannot be captured by broad indicators of

social support such as being married or living alone. A limitation of this study is that we

cannot describe the mechanism by which insufficient ADL help increases risk for future

hospitalization. Prior research suggests that insufficient help may contribute to hospital risk

directly through immediate consequences such as falls or skin breakdown,8 or indirectly by

reducing the likelihood of completing self-care guidelines for chronic conditions.29

Although it is beyond the scope of this study to determine the mechanism by which

insufficient ADL help contributes to future hospitalization, the findings provide evidence

that clinical assessments of patients’ social support should include determination of whether

patients have sufficient ADL help.

The findings of the study must be considered in the context of its limitations. One limitation

of this study is that the results are generalizable only to those older adults who reported

needing human help or equipment to complete ADL tasks. Consequently, we may have

missed cases of insufficient help among subjects who found performing an ADL task

difficult even though they did not need human help or equipment to complete the task.

Another limitation of the study is that we did not have data to describe why respondents and

proxies reported insufficient help, nor could we determine whether respondents and proxies

differed in their reasons for reporting insufficient ADL help. However, the association

between insufficient help and future hospitalization was similar when proxies were

excluded. Further, we used self-reports of chronic conditions and an indicator of hospital

admission in the prior year to control for illness status; we recognize this method may not

have controlled for all variance in hospital use that is attributable to illness status. Also, we

were not able to determine how long the respondent had been experiencing insufficient help.

If insufficient help were a long-standing condition it is possible that prior hospitalizations

could have resulted from insufficient help. This suggests that including prior hospitalizations

in the multivariate model may have resulted in an underestimation of the association

between insufficient help on future hospitalizations. The fact that insufficient help was

associated with hospitalization despite the lack of information about the timing of onset and
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duration of insufficient help and whether or not proxies were included provides additional

evidence for the prognostic utility of this brief assessment.

Efforts to contain health care costs among older adults have focused on reducing rates of

hospitalization which account for 37% of their total health care costs30 and reducing costs of

long-term care expenditures which account for 32% of Medicaid expenditures. Some states

have sought to reduce long-term care expenditures by reducing home care benefits, but

reductions in home care services are associated with negative health outcomes. For example,

as the average hours of home and community-based formal care decreased during

economically difficult times in Michigan, participants were more likely to be hospitalized.12

The need for community based ADL services exceeds the amount of services available

through governmental resources such as Title III and Medicaid Waiver programs,31 which is

unfortunate because Medicaid waiver patients who receive one or fewer hours per week of

home based personal care services are at significantly greater risk for future hospitalization

than those with several hours per week of home-based personal care services.32Additional

research is needed to determine whether home and community-based long-term care

programs that are effective in reducing insufficient help for ADL limitations are also

effective in reducing risk for future hospitalization.
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Figure 1.
Sample source
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Table 1

Sample characteristics at the time of the community interview among NLTCS community respondents with

ADL disability

N
Percent

Unweighted Weighted

Age

      Less than 75 years 1166 19.8 28.8

      75+ years 4718 80.2 71.2

Gender

      Female 4329 73.6 71.9

      Male 1555 26.4 28.1

Race

      White 5104 86.7 84.9

      Other 780 13.3 15.1

Living arrangement

      Alone 2429 41.3 38.9

      Not alone 3455 58.7 61.1

Marital status

      Married 1887 32.1 35.1

      Other 3997 67.9 64.9

Proxy

      No 4068 69.1 70.7

      Yes 1816 30.9 29.3

Arthritis

      No 1538 26.1 25.8

      Yes 4346 73.9 74.2

Diabetes

      No 4623 78.6 76.0

      Yes 1261 21.4 24.0

Cancer

      No 5396 91.7 91.6

      Yes 488 8.3 8.4

Heart disease

      No 3595 61.1 61.2

      Yes 2289 38.9 38.8

Stroke

      No 5259 89.4 88.8

      Yes 625 10.6 11.2

Emphysema

      No 5444 92.5 91.8

      Yes 440 7.5 8.2

Hospital admission in prior 12 months
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N
Percent

Unweighted Weighted

      No 3495 59.4 58.7

      Yes 2389 40.6 41.3

Cognitive Status

      Normal 3023 51.4 52.4

      Impaired 1633 27.7 26.6

      Missing 1228 20.9 21.0

Number of ADL s with limitations

      1 1846 31.4 32.2

      2–4 3189 54.2 53.6

      5 849 14.4 14.2

Lack of sufficient ADL help

      No 4651 79.0 78.3

      Yes 1233 21.0 21.7

J Am Geriatr Soc. Author manuscript; available in PMC 2014 September 12.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Xu et al. Page 13

Table 2

Bivariate association between risk factors and hospital admissions during 12 months after the community

interview among NLTCS community respondents with ADL disability

Rate*
(per person

year)

Hazard Ratio
(95% Confidence

Interval)

Overall sample 0.699

Age

      Less than 75 years 0.664 1.00

      75+ years 0.713 1.08 (0.95 – 1.22)

Gender

      Female 0.661 1.00

      Male 0.803 1.22 (1.10 – 1.36)

Race

      White 0.689 0.91 (0.78 – 1.05)

      Other 0.757 1.00

Living arrangement

      Alone 0.700 1.00 (0.91 – 1.11)

      Not alone 0.698 1.00

Marital status

      Married 0.671 0.94 (0.85 – 1.04)

      Other 0.714 1.00

Proxy

      No 0.656 1.00

      Yes 0.810 1.24 (1.12 – 1.38)

Arthritis

      No 0.705 1.00

      Yes 0.697 0.99 (0.88 – 1.11)

Diabetes

      No 0.621 1.00

      Yes 0.949 1.54 (1.38 – 1.72)

Cancer

      No 0.677 1.00

      Yes 0.968 1.44 (1.22 – 1.69)

Heart disease

      No 0.594 1.00

      Yes 0.871 1.47 (1.33 – 1.63)

Stroke

      No 0.682 1.00

      Yes 0.838 1.24 (1.07 – 1.43)

Emphysema

      No 0.667 1.00

      Yes 1.080 1.63 (1.39 – 1.92)
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Rate*
(per person

year)

Hazard Ratio
(95% Confidence

Interval)

Hospital admission in prior 12 months

      No 0.497 1.00

      Yes 1.001 2.04 (1.85 – 2.25)

Cognitive Status

      Normal 0.619 1.00

      Impaired 0.760 1.23 (1.10 – 1.39)

      Missing 0.831 1.35 (1.19 – 1.53)

Number of ADL s with limitations

      1 0.574 1.00

      2–4 0.745 1.31 (1.17 – 1.47)

      5 0.825 1.45 (1.24 – 1.69)

Lack of sufficient ADL help

      No 0.659 1.00

      Yes 0.850 1.30 (1.16 – 1.46)

*
Hospitalization rates were calculated by dividing the total number of hospital admissions in the follow-up period by the total years of follow-up
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Table 3

Results of the multivariate analysis of risk of hospitalization admission

Hazard Ratio
(95% Confidence

Interval)
P-value

Age: 75+ years 1.15 (1.01 – 1.30) 0.034

Gender: Male 1.20 (1.07 – 1.34) 0.003

Race: White 0.97 (0.84 – 1.11) 0.625

Living alone 1.05 (0.94 – 1.18) 0.396

Married 0.87 (0.77 – 0.99) 0.033

Proxy 1.06 (0.93 – 1.21) 0.376

Arthritis 0.99 (0.89 – 1.11) 0.923

Diabetes 1.44 (1.29 – 1.61) <0.001

Cancer 1.23 (1.05 – 1.44) 0.012

Heart disease 1.23 (1.11 – 1.36) <0.001

Stroke 0.95 (0.82 – 1.10) 0.460

Emphysema 1.46 (1.24 – 1.72) <0.001

Hospital admission in prior 12 months 1.81 (1.63 – 2.00) <0.001

Cognitive status: impaired 1.15 (1.03 – 1.29) 0.025

Cognitive status: missing 1.26 (1.10 – 1.45) 0.001

Number of ADLs with limitation: 2–4 1.15 (1.03 – 1.29) 0.012

Number of ADLs with limitation: 5 1.16 (0.98 – 1.38) 0.078

Lack of sufficient ADL help 1.14 (1.01 – 1.28) 0.034
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