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Abstract

Background—Although individuals with lower socioeconomic status may develop functional
disability at younger ages, little is known about the prevalence and correlates of functional
disability among late middle-aged and older patients admitted to safety-net hospitals.

Objectives—To determine the prevalence of pre-admission functional disability among late
middle-aged and older safety-net inpatients, and to identify characteristics associated with
functional disability by age.

Design—Cross-sectional analysis.
Setting—Safety-net hospital in San Francisco, California.

Participants—English, Spanish, and Chinese-speaking community-dwelling patients aged 55
and older admitted to a safety-net hospital with anticipated return to the community (N = 699).
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Measurements—At hospital admission, patients reported their need for help performing 5
activities of daily living (ADLSs) and 7 instrumental activities of daily living (IADLS) 2 weeks
before admission. ADL disability was defined as needing help performing 1 or more ADLs and
IADL disability as needing help performing 2 or more IADLSs. Participant characteristics were
assessed, including sociodemographics, health status, health-related behaviors, and health-seeking
behaviors.

Results—Overall, 28.3% of participants reported that they had an ADL disability 2 weeks prior
to admission and 40.4% reported an IADL disability. The prevalence of pre-admission ADL
disability was 28.9% among those 55-59 years, 20.7% among those 60-69 years, and 41.2%
among those aged 70 and older (P<.001). The prevalence of IADL disability had a similar
distribution. The characteristics associated with functional disability differed by age: among adults
aged 55-59, African Americans had a higher odds of ADL and/or IADL disability, while among
participants aged 60-69 and aged 70 and older, inadequate health literacy was associated with
functional disability.

Conclusion—Pre-admission functional disability is common among patients aged 55 and older
admitted to a safety-net hospital. Late middle-aged patients admitted to safety-net hospitals may
benefit from models of acute care currently used for older patients that prevent adverse outcomes
associated with functional disability.

Keywords
disability; physical function; middle-aged; aged

Introduction

For many older adults, hospitalization leads to adverse outcomes including functional
decline and the subsequent inability to live independently.! Older adults who have
functional disability before hospital admission — defined as needing help performing
activities of daily living (ADL) or instrumental activities of daily living (IADLS) — are at
increased risk for further functional decline during hospitalization,2# discharge to long-term
care,® and death.” Studies of functional disability among hospitalized patients have focused
on adults 70 years and older and show that about 30% of community-dwelling older adults
have ADL disability prior to admission.3 However, functional disability develops in some
middle-aged adults; low socioeconomic status is an important risk factor for earlier onset of
disability.8 Earlier onset of disability may lead to increased societal costs, including higher
health care spending.®

Little is known about the rate of functional disability among patients who receive care in
safety-net health systems in the United States. These health systems provide medical care to
patients who are uninsured, underinsured, or insured by Medicaid.1? Many patients at
safety-net hospitals have poor health status and high rates of chronic conditions.10 Patients
in safety-net hospitals tend to be younger than those in non-safety-net hospitals, with a
higher proportion of adults aged 50-64 years, and a lower proportion aged 65 or older.11:12

J Am Geriatr Soc. Author manuscript; available in PMC 2015 November 03.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Brown et al.

Methods

Page 3

This study determined the prevalence of functional disability prior to hospitalization in
community-dwelling patients aged 55 and older admitted to an urban safety-net hospital, and
identified the characteristics associated with functional disability in participants by age
group. We hypothesized that the rate of pre-admission functional disability among patients
aged 55-59 and 60-69 would be similar to that of community-dwelling patients aged 70 and
older hospitalized at non-safety-net hospitals, and that participant characteristics associated
with functional disability would be similar to those identified previously in the general
population.

Design overview

We interviewed patients admitted to San Francisco General Hospital and Trauma Center
(SFGH), an urban safety-net hospital with 590 licensed beds and over 100,000 patient visits
per year.13 These interviews were part of the enrollment interview for the Support from
Hospital to Home for Elders study, a randomized controlled trial which compared a nurse-
led intervention to improve the quality of care during the peri-discharge period to usual care
(clinicaltrials.gov Identifier NCT01221532).

Setting and participants

Measures

Patients were eligible for enrollment if they were admitted to the medicine, family medicine,
cardiology, or neurology services of SFGH and spoke English, Spanish, or Chinese
(Cantonese or Mandarin). Between July 2010 and March 2011, study staff recruited patients
aged 60 and older. Because the number of eligible patients was lower than projected, the age
eligibility was expanded to include patients aged 55 and older between March 2011 and
August 2012. Potential participants were excluded if they were transferred from an outside
hospital or skilled nursing facility; were admitted for a planned hospitalization; were
expected by the admitting physician to be discharged to a nursing home, rehabilitation
center or hospice; could not provide written informed consent for any reason (e.g., severe
cognitive impairment or mental illness, delirium); had metastatic cancer; or were unable to
participate in telephone follow-up due to aphasia, severe hearing impairment, or lack of
access to a telephone. Study staff enrolled participants 6 days per week, Monday through
Saturday. Patients admitted on Sunday were recruited the following day. Staff received a
daily list of hospitalized patients meeting the age and admitting service criteria, and then
approached the patient's attending physician to ask permission to recruit the patient and to
determine if the patient met all eligibility criteria. Participants who completed the baseline
interview received a $10 pharmacy or grocery store gift certificate. The Institutional Review
Board of the University of California, San Francisco approved the study.

At study enrollment, participants underwent in-person interviews conducted by trained study
staff in English, Spanish, or Chinese. Interviews were conducted using questionnaires
translated by a native speaker of Chinese (both Cantonese and Mandarin) or Spanish from
English to the other language. For each language, a second person then back-translated into
English, and the research team revised the original translation as needed to conform with the
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original meaning. Staff completed interviews at the participant's bedside during
hospitalization.

Functional status—To assess pre-admission function, participants were asked to report
their functional status 2 weeks before the current admission. Participants reported their need
for help performing 5 Activities of Daily Living (ADLs; bathing, dressing, eating,
transferring, toileting),14 and 7 Instrumental Activities of Daily Living (IADLs; telephone
use, transportation, shopping, meal preparation, light housework, medication management,
money management).1®> ADL disability was defined as needing help performing 1 or more
ADLs 2 weeks prior to hospital admission, and IADL disability as needing help performing
2 or more IADLs 2 weeks prior to hospital admission.

Participant characteristics

Sociodemographic variables—Demographic characteristics were assessed, including
age, sex, race/ethnicity, and primary language. Race/ethnicity was categorized as white non-
Latino, African American, Asian, Latino, or other/refused. English was defined as the
primary language if participants reported speaking English “well” or ‘very well” (vs. ‘not
well’ or ‘not at all”). To measure socioeconomic status, years of education and total
household income were assessed. Health literacy was measured using a validated instrument
composed of 3 questions, each scored on a 5-point Likert scale: “How confident are you
filling out medical forms?”; “How often do you have problems learning about your medical
condition because of difficulty understanding written information?”; and “How often do you
have someone help you read hospital materials?” (range, 3-15; inadequate health literacy
defined as a score =9).16 Homelessness during the past year was defined as sleeping in the
street, a homeless shelter, or a place not ordinarily used as a sleeping accommodation, and
housing instability during the past year was defined as doubling-up with friends or family,
staying in a single-room occupancy hotel, or living in more than 4 different places.’

Health status—To measure physical and mental health status, the 12-item Short Form
Health Survey (SF-12) was used(range 0-100 for physical and mental health subscales).18
To assess comorbidity burden, the Charlson Comorbidity Index was calculated using
International Classification of Diseases, Ninth Revision (ICD-9) codes extracted from
administrative data recorded during hospital admission (scores 0, 1-2, 3-4, and =5; higher
scores indicate higher mortality risk).19:20 Major depression was defined as a score =10 on
the 9-item Patient Health Questionnaire (range, 0-27).2

Health-related behaviors—To assess alcohol use, the World Health Organization
Alcohol, Smoking and Substance Involvement instrument was used (range, 0-39; scores of
0-10, 11-26, and =27 correspond to low, moderate, and high risk alcohol use,
respectively).22 Illicit drug use was defined as self-reported use of cocaine, amphetamines,
or non-prescribed opioids in the past 3 months. Tobacco use was measured by self-reported
smoking status (former, current, or never).
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Health-seeking behaviors—Hospital administrative data were used to determine the
participant's health insurance upon hospitalization (Medicare, Medicaid, County-funded
health plan for the uninsured, private, or uninsured).

Statistical analyses

Results

Sample

Functional disability and participant characteristics were described using means and
standard deviations or medians and interquartile ranges for continuous variables and
frequencies and proportions for categorical variables. Rates of functional disability were
initially examined in 5-year prevalence bands (e.g., ages 55-59, 60-64, 65-69). As the
prevalence of functional disability was similar among those aged 60-64 and 65-69, these
groups were recombined to maintain power and describe rates of disability by decade. Chi-
square tests were used to test for differences in rates of functional disability among
participants aged 55-59, 60-69, and 70 and older. To test for differences in participant
characteristics across age groups, ANOVA was used for continuous variables, tests for trend
for binary variables, and chi-square tests for categorical variables with more than 2 levels.

To identify the characteristics associated with functional disability in these age groups, age-
stratified logistic regression models were examined for both ADL and IADL disability.
Covariates for bivariable analyses were selected a priori to incorporate risk factors for
functional disability identified in previous research.2324 To allow for comparisons of the
adjusted associations between age groups, covariates with a P value <.20 were included in
bivariable analyses for any age group in the final age-stratified multivariable models. All
analyses were conducted using SAS version 9.2 (SAS Institute, Cary, North Carolina).

We identified 6,384 admissions of patients who met age criteria and were admitted to
eligible services. Of these patients, 4,603 were excluded prior to screening based on pre-
specified criteria (non-study language (n=466); planned admission (n=101); screened out by
primary team (n=917); previously enrolled in trial (n=551); previously refused (n=82); less
than 24-hour stay (n=1350); discharged before assessment (n=94); transferred to other
service (n=233); transferred to/from institution (n=809)). Of the 1781 eligible patients whom
we approached, 700 were enrolled and 1081 were excluded upon screening (no phone
(n=583); lives elsewhere (n=46); left hospital before enrollment completed (n=111); unable
to provide informed consent (n=96); declined (n=169); other (n=76)). One patient withdrew
prior to the baseline assessment, for a total of 699 participants.

Participant characteristics

The mean age of the cohort was 66.2 years (standard deviation (SD) 9.0 years) (Table 1).
The mean age of participants aged 55-59 years, 60-69 years, and 70 years and older was
57.2 years (SD 1.2), 63.5 years (SD 2.5), and 78.7 years (SD 6.4), respectively. The
percentage of male participants decreased over the age groups, as did the percentage of
white participants, African American participants, and participants who spoke English as a
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primary language. The percentage of participants who had 6 or fewer years of education
increased, as did the percentage of participants with inadequate health literacy.

The distribution of Charlson comorbidity scores was similar between the 3 age groups. The
most common comorbidities in the overall cohort were diabetes (38.1%), chronic pulmonary
disease (28.7%), congestive heart failure (25.0%), liver disease (24.6%), and kidney disease
(19.8%). Depression prevalence decreased with age. Participants aged 55-59 had higher
rates of substance use than older age groups, including high or moderate risk alcohol use,
illicit drug use, and current tobacco use.

The percentage of participants who lacked insurance decreased with age, as did the
percentage of participants insured by Medicaid; the percentage of participants insured by
Medicare increased across age groups (Table 1).

Functional disability

Association

Overall, 28.3% of participants reported that they had an ADL disability 2 weeks prior to
admission and 40.4% reported an IADL disability (Figure 1; Table 2). The prevalence of
pre-admission ADL disability was 28.9% among those 55-59 years, 20.7% among those
60-69 years, and 41.2% among those aged 70 years and older (P<.001). The prevalence of
IADL disability had a similar distribution. The most commonly-reported ADL disabilities
were bathing and dressing, and the most common IADL disabilities were shopping, meal
preparation, and housework.

of participant characteristics and functional disability

ADL disability—In multivariable analyses, among participants aged 55-59, African
Americans had a higher odds of ADL disability (adjusted odds ratio (AOR), 3.2 [95% ClI,
1.0-10.2]), as did persons with fewer than 12 years of education (AOR, 3.7 [95% ClI,
1.4-9.8]) (Table 3). Neither of these variables was associated with elevated odds in the older
age groups. Inadequate health literacy was associated with a higher odds of ADL disability
among participants aged 70 and older, but not participants in other age groups (AOR, 2.9
[95% ClI, 1.2-7.3]).

Depression was associated with ADL disability in all age groups (55-59 years, AOR, 3.8
[95% CI 1.5-9.4]), 60-69 years, AOR, 2.6 [95% CI 1.4-4.8], 70-79 years, AOR, 3.8 [95% ClI
1.7-8.4]). A Charlson comorbidity score of =3 was significantly associated with ADL
disability only among participants aged 60-69 (7.1 [95% Cl, 1.5-33.0]); the direction of
association was similar in the other 2 age groups but did not reach significance.

IADL disability—The multivariable models of IADL disability showed a pattern of
associations similar to those of the ADL models in terms of depression and Charlson scores
(Table 4). However, the associations of race/ethnicity and education differed between the
ADL and IADL models for adults aged 55-59. Asians had a lower odds of IADL disability
in this age group, but in contrast to the ADL models, neither African Americans nor
participants with lower educational attainment had a higher odds of IADL disability.
Speaking English as a primary language was associated with IADL disability among
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participants aged 60-69, and inadequate health literacy was associated with IADL disability
among participants 60-69 years and 70 years and older.

Discussion

This study demonstrates that the prevalence of pre-admission functional disability was high
among community-dwelling adults aged 55 and older admitted to a safety-net hospital. The
rate of ADL disability among patients aged 55-59 in this cohort was similar to documented
rates among community-dwelling adults aged 70 and older admitted to a non-safety-net
hospital (28.9% vs. 27%), while the rate of ADL disability in patients aged 70 years and
older was higher (41.2%).3 These findings suggest that interventions to prevent hospital-
associated functional decline that are restricted to patients aged 65 and older, such as Acute
Care for Elders (ACE) units,2®> may miss a large segment of at-risk adults hospitalized in
safety-net settings.

In contrast to the high prevalence of ADL disability in participants 55-59 years, the
prevalence of IADL disability within this age group was substantially lower than that of
participants 70 years and older. The relatively lower rate of IADL disability among late
middle-aged participants is consistent with research showing that disability in middle-aged
adults develops through different pathways than it does in older adults. Older adults are
thought to develop disability through a multifactorial process including the gradual
accumulation of comorbid conditions, physiological changes related to aging, and
deconditioning. This disabling process has been shown to result in a hierarchical loss of
independence in IADLs followed by ADLs.2:27 In contrast, adults in their fifties and sixties
are thought to become disabled through an isolated event such as an illness or trauma, such
that ADL disability may develop independently of IADL disability.28

In thiscohort, the prevalence of ADL and IADL disability showed a U-shaped distribution
across age groups, with rates of disability highest among participants 55-59 years and 70
years and older. The U-shaped distribution was unexpected, as previous studies in the
general population show that rates of disability increase with age.2? This pattern of disability
likely reflects shifts in the characteristics of the safety-net population across age groups.
Compared to the older age groups, a higher percentage of participants aged 55-59 were
African American, a characteristic associated with a higher odds of ADL disability in our
cohort. This finding is consistent with previous work showing that African Americans have
higher rates of disability across the adult lifespan compared to whites, and that these
disparities peak in middle age.30-33

Compared to the younger participants, the oldest participants included a higher percentage
of foreign-born individuals, consistent with previous research.34:3% Older immigrants may
seek care at safety-net hospitals because they lack Medicare36 or because they are less able
to navigate non-safety-net institutions compared to non-immigrants. Furthermore,
American-born individuals who obtain Medicare may leave the safety-net to seek care at
other hospitals. While younger immigrants have lower rates of disability than other groups
(the so-called “healthy migrant” effect),3’ older immigrants at safety-net hospitals may
represent a more vulnerable group, with a history of poor access to health care,3¢ poorly-
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controlled chronic illness, and higher rates of functional disability. The association of
inadequate health literacy with functional disability in this age group may reflect a history of
poor access to care, which is thought to mediate the association between lower health
literacy and poorer health outcomesamong older adults.38

The relatively lower prevalence of ADL and IADL disability observed among participants
aged 60-69 may reflect several converging factors. A growing body of research shows that
disparities in health status by both race/ethnicity and socioeconomic status peak in middle
age, 333940 possibly because vulnerable populations experience accumulated exposures to
socioeconomic disadvantage earlier in life.#! These disparities then decline in older age,
likely due to a survival effect and the availability of age-linked benefits including
Medicare.#! Both of these factors are likely at play in this study. The sickest persons aged
55-59 years, including both African Americans and those with substance use problems, may
die at younger ages.*2:43

The high rate of functional disability found in this study has important implications for the
acute care of patients in safety-net hospitals. Acute Care for Elders (ACE) units have been
shown to be effective in identifying functional disability in older adults and preventing
associated functional decline and discharge to long-term care.2> ACE units in safety-net
hospitals might consider broadening their reach to include patients age 55 and older. As
correlates of disability appear to differ by age, it is not clear whether the same interventions
that have proven effective in improving functional status among hospitalized older adults
will be appropriate for hospitalized younger adults. It is possible that those who are younger
than age 70 and have functional disabilities may have different post-hospitalization
trajectories and require different interventions than those currently offered. This hypothesis
deserves exploration.

The study has several limitations. Because the age eligibility was changed during
enrollment, the age distribution in thecohort does not reflect the source population.
However, this change does not affect the validity of the within-study age comparisons. The
rate of self-reported difficulty eating was unexpectedly high for a cohort of patients admitted
from the community, raising the issue of the question's validity in non-English speaking
participants. Although the Katz ADL and Lawton IADL scales are widely used in other
languages including Spanish and Chinese, relatively little is known about the cross-cultural
validity of these scales.**4° The study used standard practices for adapting self-report
measures for cross-cultural use, including translation and back-translation.*6 It is also
possible that the relatively high rate of difficulty eating reflects that participants in this study
experienced a different pathway to disability, in which disability results from a single
disabling event, such as a stroke, rather than through the gradual accumulation of deficits
typically observed among older adults. The rate of functional disability in this cohort likely
underestimates the true rate of disability among patients admitted to safety-net hospitals, as
the study excluded members of safety-net populations who also have the highest rates of
disability, including residents of nursing homes,*’ persons with severe dementia,*® and
people without access to telephones, many of whom were homeless.#® We did not include
measures of cognitive status in our models, as cognition was not assessed prior to hospital
admission, and chart diagnoses of cognitive impairment frequently underestimate its true
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prevalence.59 Admission diagnoses for participants were not collected. However, comorbid
conditions were collected using ICD-9 codes extracted from administrative data recorded
during hospital admission and are reported instead. Because this study was conducted at a
single safety-net hospital, its findings may not be generalizable to other hospitals.

In conclusion, our findings show that pre-admission functional disability is common in
community-dwelling adults aged 55 and older admitted to a safety-net hospital. Patients
aged 55 and older admitted to safety-net hospitals may benefit from models of acute care,
such as ACE units, that prevent adverse outcomes associated with functional disability. As
the correlates of disability differ by age, hospital-based interventions may need to be
adapted to meet the unique needs of patients in late middle age.
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= |ADL disability

Figure 1.

Prevalence of functional disability among 699 patients admitted to a safety-net hospital.
Abbreviations: ADL, activity of daily living; IADL, instrumental activity of daily living.
ADL disability defined as need for help performing =1 ADLs 2 weeks prior to hospital
admission, and IADL disability as need for help performing =2 IADLs 2 weeks prior to
hospital admission. P<.001 for difference in prevalence of both ADLs and IADLSs across age

groups.
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Characteristics associated with pre-admission disability in activities of daily living®
among 699 patients admitted to a safety-net hospital

Table 3

Adjusted Odds Ratios (95% CI)

Characteristics 55-59 years 60-69 years =70 years
Female 13(05-32) 1.9(1.0-37) 1.8(0.8-3.8)
Race/ethnicity
White, non-Latino 1.0 1.0 1.0
African American, non-Latino 3.2(1.0-10.2) 15(0.6-4.0) 0.7(0.2-2.7)
Asian 1.8(0.3-10.9) 1.5(0.5-4.7) 2.0 (0.5-7.9)
Latino 1.0(0.2-45)  1.2(0.4-40) 0.9 (0.2-4.0)
Other, don't know, or refused 2.6 (0.3-20.9) 1.6 (0.4-7.1) 2.0(0.3-13.2)
<12 years of education 3.7 (1.4-9.8) 1.2 (0.6-2.7) 0.9 (0.4-2.0)
Income <$20,000 per year 3.6(0.7-18.1) 1.5(0.6-4.3) 1.2 (0.3-5.9)
Primary language EnglishP 29(06-143) 29(09-83) 11(0.4-32)
Inadequate health literacy® 15(0.6-3.9) 1.4(07-29) 2.9 (1.2-7.3)
Depressiond 38(1.5-9.4) 2.6(1.4-48) 38(L7-84)
Charlson comorbidity score
0 1.0 1.0 1.0
1-2 3.3(0.6-18.1) 3.1(0.7-14.4) 0.6(0.2-1.7)
>3 35(0.6-20.9) 7.1(15-33.0) 1.7(0.6-5.3)

aDisabiIity in activities of daily living (ADLs) defined as needing help to perform =1 ADLs.

bPrimary language other than English defined as speaking English “not at all” or “not well.”

c . ! L
Inadequate health literacy defined as a score =9 on a 3-item instrument.

d . ] . . . .
Depression defined as a 9-item Patient Health Questionnaire Score >10.

Page 17

Model also adjusted for high or moderate risk alcohol use (defined as a World Health Organization Alcohol, Smoking and Substance Involvement

score 211) and illicit drug use (defined as use of cocaine, amphetamines, or non-prescribed opioids during the past 3 months).
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Table 4
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Characteristics associated with pre-admission disability in instrumental activities of daily

living® among 699 patients admitted to a safety-net hospital

Adjusted Odds Ratios (95% CI)

Characteristics 55-59 years 60-69 years >70 years
Female 2.0 (0.8-4.9) 2.2 (1.2-3.9) 2.4 (1.1-5.3)
Race/ethnicity
White, non-Latino 1.0 1.0 1.0
African American, non-Latino 1.7 (0.6-4.8) 1.4 (0.6-3.3) 0.6 (0.1-2.1)
Asian 0.1(0.01-1.0) 05(0.2-15) 1.7 (0.4-6.7)
Latino 03(0.1-12) 0.7(0.3-21) 2.2(0.5-9.6)
Other/refused 2.0(0.3-149) 0.9(0.2-35)  0.9(0.1-5.9)
<12 years of education 1.9(0.7-5.0) 1.3(0.6-2.7)  1.1(0.5-2.5)
Income <$20,000 per year 1.9 (0.6-6.5) 1.9 (0.7-4.8) 1.5(0.3-8.7)
Primary language English® ~ 0.5(01-26)  29(1.0-83)  12(04-38)
Inadequate health literacy® 11(04-29) 21(L043) 49(20-122)
Depressiond 56(2.3-134) 2.9(1.652) 35(14-85)
Charlson comorbidity score
0 1.0 1.0 1.0
1-2 2.3(05-95) 2.0(0.6-6.3) 1.1(0.3-3.5)
>3 24(05-11.0) 4.2(1.3-135) 2.9(0.8-9.7)

aDisabiIity in instrumental activities of daily living (IADLs) defined as needing help to perform =2 IADLs.

bPrimary language other than English defined as speaking English “not at all” or “not well.”

c . ! L
Inadequate health literacy defined as a score =9 on a 3-item instrument.

d . ] . . . .
Depression defined as a 9-item Patient Health Questionnaire Score >10.

Model also adjusted for high or moderate risk alcohol use (defined as a World Health Organization Alcohol, Smoking and Substance Involvement

score 211) and illicit drug use (defined as use of cocaine, amphetamines, or non-prescribed opioids during the past 3 months).
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