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Abstract

Obijectives: To determine whether patients who received rehabilitation services have an
increased risk for having late-life depressive or anxiety symptoms within the year following
termination of these services.

Design: Population-based, longitudinal cohort.

Setting: The National Health and Aging Trends Study (NHATS) is an annual survey of a
nationally representative sample of Medicare beneficiaries aged 65 years and older.

Participants: 5,979 2016 NHATS participants.

Measurements: The PHQ-2 and GAD-2 assessed for clinically significant depressive and
anxiety symptoms. Interview questions addressed rehabilitation site as well as demographic
characteristics, socioeconomic status, and health and functioning variables.

Results: The prevalence of depressive and anxiety symptoms was higher in older adults who had
received rehabilitation services in the prior year and varied by site: No rehabilitation (depressive
and anxiety symptoms): 10.4% and 8.8%; nursing home or inpatient rehabilitation: 38.8% and
23.8%; outpatient rehabilitation: 8.6% and 5.5%; in-home rehabilitation: 35.3% and 20.5%;
multiple rehabilitation sites: 20.3% and 14.4%; and any rehabilitation site: 18.4% and 11.8%. In
multiple logistic regression analyses, compared to no rehabilitation services, nursing home or
inpatient and in-home rehabilitation services were associated with an increased risk of having
subsequent depressive symptoms (OR=3.51, 95% CI: 1.85-6.63; OR=2.15, 95% CI: 1.08-4.30,
respectively), but not anxiety symptoms.
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Conclusions: Older adults who receive rehabilitation services are at-risk for having depressive
and anxiety symptoms after these services have terminated. As mental illness is associated with
considerable morbidity and may affect rehabilitation outcomes, additional efforts to identify and
treat depression and anxiety in these older adults may be warranted.

Keywords
Post-acute care; care transitions; epidemiology; disability

OBJECTIVE

In the United States, millions of older adults receive rehabilitation services in skilled
nursing, inpatient, outpatient, and in-home settings. In 2014, skilled nursing facilities (SNFs)
admitted 1.7 million fee-for-service Medicare beneficiaries (often for post-acute care that
included short-term skilled nursing and rehabilitation services), 339,000 received services in
inpatient rehabilitation facilities, and about 3.4 million received services in in-home settings.
1 With the increasingly number of medically complex older adults receiving rehabilitation
services in post-acute care settings, developing interventions that enhance quality of care and
improve outcomes could have considerable public health benefits.

In particular, among older adults in inpatient rehabilitation units and SNFs, depression
prevalence estimates range from 25.1% to 57.5%?28 and is associated with a variety of
negative effects including functional impairment,: 10 lower quality of life,? increased
medical problems,11-13 poor adherence to medical treatment,14 and suicide attempts and
death by suicide.1> 16 Furthermore, late-life depression can negatively impact rehabilitation
participation, outcomes, and adherence to treatment.1” Older adults with depression who
were admitted to inpatient rehabilitation facilities had a longer length of stay,® 7 had less
functional improvement from admission to discharge, 1 and were less likely to be
independent two months after discharge.” Among patients receiving rehabilitation for a
stroke, depressed patients were more likely to have longer inpatient stays,19: 20 |ess efficient
use of rehabilitation services,20 greater disability,2! and cognitive impairment or
dementia?? 23 and had a higher risk of subsequent stroke.2% Depression also increased all-
cause mortality by 3- to 4-fold after discharge from rehabilitation for coronary events.24
Overall, depression represents a significant problem among older adults and can have
substantial adverse effects on rehabilitation for a variety of illnesses and conditions.

Even though late-life anxiety is associated with physical disability, increased risk for
cognitive impairment and dementia, worse quality of life, and increased healthcare
utilization,2® less is known about anxiety than depression in rehabilitation settings. Anxiety
appears to be common in these settings, however, as anxiety symptoms were present in a
large proportion of inpatient rehabilitation patients with a hip fracture (35.5%)26 or a spinal
cord injury (prevalence ranged from 17-60% during the admission).2’

Additionally, relatively little is known about depression and anxiety following rehabilitation
services. In stroke and spinal cord injury patients, depression symptoms improved from
admission to rehabilitation facility to discharge® and at 6-month,28 1-year,2% and 2-year
follow-up.2” There is some uncertainty, however, in the trajectory of depressive symptoms as
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other studies have found that depression and anxiety symptoms worsened between
admission and discharge in spinal cord injury patients?” and depression did not change
between admission and 12-month follow-up in stroke patients.3% Although late-life
depression and anxiety appear to be common in patients who use rehabilitation services, it is
uncertain whether depression or anxiety persist after receiving rehabilitation services.

Despite the considerable morbidity associated with depression and anxiety among older
adults receiving inpatient rehabilitation services, to our knowledge, no study has examined
the association between rehabilitation services with subsequent late-life depressive and
anxiety symptoms in a national sample of older adults receiving rehabilitation for a wide
variety of conditions. Broadly characterizing late-life depressive and anxiety symptoms
following receipt of rehabilitation services in different settings will provide some indication
as to whether the quality of care for depression and anxiety in those receiving rehabilitation
could be further optimized. Optimizing depression and anxiety treatment during and
following rehabilitation treatment could have a variety of benefits such as improved
functional recovery and decreased disability. Using data from the National Health and Aging
Trends Study (NHATS), a cohort study of a nationally representative sample of Medicare
beneficiaries, our objective is to determine whether older adults who received rehabilitation
services have an increased risk for depressive and anxiety symptoms and whether this risk
varies by rehabilitation site. We hypothesize that older adults who receive rehabilitation have
an increased risk for clinically significant depressive and anxiety symptoms even after
accounting for demographic characteristics, socioeconomic status, and health status and
functioning characteristics.

METHODS

Participants

NHATS is a cohort study that conducts interviews annually to examine a nationally
representative sample of Medicare beneficiaries aged 65 years and older.3 NHATS is
administered in English and Spanish, oversamples older age groups and Black individuals,
and is publicly available. When Medicare beneficiaries were unable to respond for
themselves proxy respondents were interviewed. The 2015 and 2016 NHATS interviews
included questions regarding rehabilitation services.31 NHATS had an unweighted response
rate of 76.8% in 2015 and 90.6% in 2016.31 The Johns Hopkins Bloomberg School of Public
Health Institutional Review Board approved NHATS protocols. This question determined
rehabilitation site: “In the last year, did you receive rehab: a) as an overnight patient in a
hospital, nursing home, or rehab facility, b) at an outpatient center, clinic, or facility or at
a doctor’s office or therapist’s office, c) at home, or d) somewhere else?”’32 As we aim to
examine depressive and anxiety symptoms following rehabilitation in different settings
rather than during receipt of these services, we excluded 2016 participants who reported that
they were still receiving rehabilitation services (N=313) and/or reported receiving services
elsewhere (N=35). Of the 7,276 NHATS participants in 2016, our study consisted of 5,979
(weighted N=32,567,771) older adults who had information on rehabilitation site and
psychiatric symptoms.
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Depressive and anxiety symptoms.—The two-item Patient Health Questionnaire
(PHQ-2), a validated depression screening instrument,33 and two-item Generalized Anxiety
Disorder (GAD-2) scale, a validated anxiety screening instrument,3* evaluated depressive
and anxiety symptoms at the 2015 and 2016 interviews. NHATS slightly modified the
PHQ-2 and GAD-2 to examine the prior one month period.3! Both the PHQ-2 and GAD-2
were scored from 2 to 8 with scores of 5 or higher indicating the presence of clinically
significant depressive or anxiety symptoms. We dichotomized clinically significant
depressive and anxiety symptoms as being either present or absent.

Independent variables.—We included variables spanning demographics, socioeconomic
status (SES), and health and functioning status domains — domains which have been
associated with late-life depression and/or anxiety.3® All variables were based on self- or
proxy-report (n=5,636 and n=343, respectively). For stable variables such as sex, race and
ethnicity, and education, we used information from when it was reported in either the 2011
or 2015 interviews (the first NHATS interview occurred in 2011 and the NHATS cohort was
replenished in 2015). For more dynamic variables such as age and number of medical
conditions, we included data from the most recent interview in 2016. With the exception of
number of medical conditions, variables were treated as unordered dummy variables with a
reference category.

Demographic variables included respondent age (65-74, 75-84, 85+), sex (female, male),
race and ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic or Other), and living
arrangement (alone, with others); sex and race and ethnicity were determined at the 2015
baseline interview, and age and living arrangement were assessed at the 2016 follow-up
interview.

SES variables included education (high school degree or equivalent or less, some college or
vocational training, college degree) and Medicaid status (present, absent); education was
determined at the 2011 or 2015 interviews, and Medicaid status was assessed at the 2016
followup interview.

Health status and functioning variables included self-reported measures of physical and
mental health. We coded medical conditions as being present if older adults reported that, at
the 2016 or an earlier interview, a doctor had ever told them they have one of the following
conditions: heart attack, heart disease, high blood pressure, arthritis, osteoporosis, diabetes,
lung disease, stroke, or cancer with totals ranging from 0 to 9.32 We considered dementia
separately. We examined changes in ability to perform self-care activities (eating, bathing,
toileting, dressing) as well as household activities (laundry, shopping, meal preparation,
banking) from the 2015 to the 2016 interview (coded as being better, the same, or worse).
We examined the change in functioning because a primary role of rehabilitation services is
to restore, sustain, or limit decline in functioning3® and from concern that an association
between rehabilitation services and depressive and anxiety symptoms may be affected by a
change in a patient’s functional impairment status.
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Statistical Analyses—We conducted bivariate and multiple logistic regression analyses
to examine the associations of the site of rehabilitation services as well as demographic,
SES, and health and functioning status variables with the presence of clinically significant
depressive and anxiety symptoms. In bivariate analyses, we used the Rao-Scott F adjusted
chi-square statistic for categorical covariates and F statistic for continuous covariates®’ to
examine sample characteristic differences across depressive and anxiety symptom
groupings. We subsequently conducted logistic regression analyses3” with our outcomes
being the presence of either clinically significant depressive or anxiety symptoms
(present=1, absent=0). The base logistic regression model included rehabilitation site (no
rehabilitation, nursing home or inpatient rehabilitation, outpatient rehabilitation, in-home
rehabilitation, multiple settings). Our multiple logistic model included demographic
characteristics, proxy interview status, SES, and health and functioning domains. To
calculate population-weighted adjusted estimates that accounted for complex sampling
design and nonresponse, we utilized SAS survey procedures (version 9.4, SAS Institute,
Inc., Cary, NC). Per NHATS technical guidance,3! we applied the Round 5 analytic weights
as well as the stratification and cluster variables. We used list-wise deletion in the regression
analyses to manage participants missing covariate data, and we applied the “nomcar” option
in SAS’s survey procedures to account for participants with missing data, which treats these
participants as being not missing completely at random. All percentages are weighted
values.

Sample Characteristics by Depression and Anxiety Status

Among our sample, 16.5% (unweighted N=971) reported receiving rehabilitation services in
nursing home or inpatient, outpatient, and/or in-home settings in the prior year. A higher
proportion of Medicare beneficiaries who received these rehabilitation services had
clinically significant depressive and anxiety symptoms at follow-up than those who did not
receive these services (depression: 18.4% vs. 10.4%, Rao-Scott F adjusted chi-square
statistic=39.56, degrees of freedom=1, 56, p<0.001; anxiety: 11.8% vs 8.8%, Rao-Scott F
adjusted chi-square statistic=4.34, degrees of freedom=1, 56, p=0.042). Depressive and
anxiety symptoms also varied by rehabilitation site: 1) Depressive symptoms: no
rehabilitation: 10.4%, nursing home or inpatient facility: 38.8%, outpatient: 8.6%, in-home:
35.3%, and multiple sites: 20.3% (Rao-Scott F adjusted chi-square statistic=33.84, degrees
of freedom=4, 224, p<0.001); and 2) anxiety symptoms: no rehabilitation: 8.8%, nursing
home or inpatient facility: 23.8%, outpatient: 5.5%, in-home: 20.5%, and multiple sites:
14.4% (Rao-Scott F adjusted chi-square statistic=11.13, degrees of freedom=4, 224,
p<0.001).

There were differences between those with and without depressive and anxiety symptoms.
Depressed and anxious older adults were more likely to have had a proxy interview, be in an
older age group, be non-white, be living alone, have less formal education, have Medicaid,
have more self-reported medical conditions, have dementia, have reported decreased
functioning in self-care and household activities, have depressive and anxiety symptoms at
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baseline, and have anxiety or depressive symptoms at follow-up, respectively. Anxiety, but
not depressive symptoms were associated with female sex (Table 1).

Depressive and Anxiety Symptom Covariates

We next conducted logistic regression analyses with clinically significant depressive or
anxiety symptoms serving as our outcomes (Table 2). In the unadjusted models, compared to
those who did not receive rehabilitation services, older adults who received rehabilitation in
nursing home or inpatient, in-home, or multiple sites had increased odds for having
clinically significant depressive and anxiety symptoms. In the multiple logistic regression
models adjusting for demographic characteristics, proxy interview status, SES, and health
and functioning domains, the odds ratio point estimates for nursing home and inpatient, in-
home, and multiple rehabilitation sites were attenuated and remained associated with
depressive symptoms, but not anxiety symptoms. Covariates associated with depressive
symptoms included non-Hispanic Black race and ethnicity, living alone, high school degree
or equivalent or less, some college or vocational training, having Medicaid, number of
medical conditions, worse ability for self-care, baseline depressive symptoms, and co-
occurring anxiety symptoms. Covariates associated with anxiety symptoms included having
a high school degree or equivalent or less, having some college or vocational training,
number of medical conditions, ability for self-care and household activities, baseline
depressive and anxiety symptoms, and co-occurring depressive symptoms (Table 2).

DISCUSSION

Among the 2016 NHATS cohort, 16.5% (weighted N=5,363,738) reported receiving
rehabilitation services in a nursing home or inpatient, outpatient, and/or in-home setting.
Compared to the general NHATS cohort, clinically significant depressive and anxiety
symptoms were more common among older adults who had used rehabilitation services.
Depressive and anxiety symptoms were especially prevalent among those who received
rehabilitation in nursing home or inpatient and in-home settings with depressive symptoms
being more than three times as prevalent and anxiety more than twice as prevalent when
compared to those who did not receive rehabilitation. The increased level of depressive and
anxiety symptoms in patients following termination of rehabilitation services is congruent
with prior research that found elevated depression and anxiety in rehabilitation

settings28 26. 27 and home care services38 39 and is expected given the association of late-
life mental illness with functional impairment and medical comorbidity.2%: 35 Many with
depressive or anxiety symptoms at follow-up in 2016 also had depressive or anxiety
symptoms at baseline in 2015, suggesting that depression and anxiety may be persistent and
have a chronic course in some. However, even after accounting for a wide range of other
potential mediators and moderators (including baseline depressive and anxiety symptoms),
older adults who received rehabilitation services in nursing homes or inpatient settings or in-
home settings had a more than three- and two-fold greater odds, respectively, for having
depressive symptoms at follow-up. This finding is consistent with our hypothesis and is
concerning given that the effect sizes are large and clinically meaningfully and that millions
of older adults receive these services yearly.l While there was evidence of a clinically
meaningful association between rehabilitation services in subsequent anxiety symptoms in
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the bivariate analyses (ORs ranged from 0.60 to 3.24), rehabilitation site did not remain
associated with anxiety symptoms in multiple logistic regression analyses. This suggests that
the higher prevalence of anxiety among older adults who had received rehabilitation services
may be due to other factors such as medical comorbidity, functional impairment status, and
anxiety at baseline.

Older adults receiving rehabilitation often do so following an acute medical illness, and
post-acute care is now the fastest growing Medicare spending category.4? From 1996 to
2010, the proportion of hospitalized patients discharged to a post-acute care facility
increased by 49%,4! and millions also receive post-acute care in other settings such as in
their homes.1 With the large number of older adults receiving rehabilitation services and our
findings that clinically significant late-life depressive and anxiety symptoms can be highly
prevalent following rehabilitation, the impetus to develop interventions that enhance quality
of care and to improve outcomes is substantial. Efforts targeting late-life depression and
anxiety in rehabilitation settings, however, have been rather limited. Psychiatric
interventions in rehabilitation settings often are disease-specific (e.g., stroke2L: 42) or consist
of small studies that have had varied success.#3 44 One randomized controlled trial of
cognitive behavioral therapy for prevention of depression in older adults in nursing homes
showed improvement in depressive symptom scores at 6-month follow up.#> Nonetheless,
the potential to deliver targeted late-life depression and anxiety interventions to patients
receiving rehabilitation is considerable, especially since patients often receive care in these
settings longer than they do in acute care settings.> Additionally, late-life interventions do
not have to be limited to a single setting as many nursing home and inpatient rehabilitation
patients will transition to receiving home health services. There is also active discussion on
how to possibly integrate interventions across settings such as to more closely link home
care services with primary care.#® To date, home-based interventions involving rehabilitation
providers have shown promise in improving functional impairment and depression in older
adults.4’

Our study has several strengths. First, we relied upon a dataset that consists of a nationally
representative sample of older adult Medicare beneficiaries. Second, we examined a
heterogeneous sample of older adult Medicare beneficiaries who received rehabilitation in a
variety of settings, a topic for which relatively little is known. Third, the longitudinal dataset
allowed us to examine factors at baseline and follow-up, which facilitated a more
meaningful examination of the risk that older adults receiving nursing home and inpatient
rehabilitation services have for clinically significant depressive and anxiety symptoms.

Our study has limitations to consider as well. First, hospital-based, nursing home, and
rehabilitation facility settings were grouped together in the questionnaire, and we were
unable to examine these settings individually.32 Second, the relatively small sample size
limits our ability to examine subgroups of participants with much granularity. Third, we rely
on self-reported data which may be inaccurate; however, older adults have been found to
accurately report rehabilitation services utilization over the past year.*8 Fourth, our analyses
did not account for contextual factors that may be relevant in identifying possible
opportunities and barriers to depression and anxiety assessment and treatment in these
settings. Fifth, depression and anxiety were not assessed with a diagnostic psychiatric
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interview. The PHQ-2 and GAD-2, however, performed well when validated against a
structured mental health professional interview.33: 34 Sixth, although the PHQ-2 and GAD-2
were initially validated to examine a two-week timeframe, they were modified in NHATS to
examine a one-month period. It is possible that this modification may be associated with a
decreased sensitivity and increased specificity compared to the two-week timeframe because
a one-month timeframe is a more rigorous standard. Lastly, we are unable to examine the
timing of rehabilitation services in much detail as dates of these services are not available in
the dataset.

CONCLUSIONS

Our study’s finding that rehabilitation patients — particularly those who received nursing
home or inpatient or in-home rehabilitation services — are at an increased risk for having
depressive and anxiety symptoms following rehabilitation is concerning. As depressive and
anxiety symptoms are common in these patients, associated with considerable morbidity,
and/or may interfere with rehabilitation treatment and recovery, devising interventions that
target these symptoms in rehabilitation settings could have a significant public health
impact. Such interventions also could benefit those who utilize rehabilitation services and
whose persistent depression and anxiety are frequently under-recognized and under-treated.
Additionally, compared to acute care, patients typically receive rehabilitation for longer
periods of time, which is conducive towards conducting interventions in these settings.
Future efforts also could examine how rehabilitation factors (e.g., duration of services, goals
of therapy, therapy outcomes) may affect subsequent depression and anxiety in this
population.
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Highlights

. This study was designed to examine whether receipt of rehabilitation services
is associated with clinically significant depressive and anxiety symptoms at
follow-up among older adult Medicare beneficiaries.

. Older adults who received rehabilitation services had higher levels of
depressive and anxiety symptoms at follow-up than those who did not receive
these services. Even after accounting for demographic characteristics,
socioeconomic status, health and functioning variables, older adults who
received nursing home or inpatient and in-home rehabilitation services were
at an increased risk for having subsequent depressive symptoms.

. This article adds to our understanding that older adults who received
rehabilitation services are an at-risk group of having depression and anxiety
following these services.
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