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Abstract
OBJECTIVE—To examine the associations of major and minor depression with categories of
Medicare home healthcare use during the subsequent year.

DESIGN—An observational prospective study (1997–99).

SETTING—A visiting nurse agency in suburban New York State.

PARTCIPANTS—539 new Medicare admissions age 65+. Mean age = 78.4 years, 65.1% were
female, and 15.0% were nonwhite. About 13.5% were diagnosed with major depression and another
10.8% with minor depression.

MEASUREMENTS—Consensus “best estimate” DSM-IV diagnoses for major and minor
depression assessed using Structured Clinical Interviews for DSM-IV (SCID) plus medical charts.

RESULTS—Both major and minor depression appear to have little association with probability and
amount of use of the types of Medicare home healthcare (skilled nurse, home health aide, therapist
[physical, occupational, and speech], and medical social services). Overall, patients with minor
depression appear to have similar utilization as patients with major depression.

CONCLUSION—It seems likely that any potential incremental depression effect on utilization is
being offset by the transitional medical state of the patients that entered Medicare home healthcare
directly from a hospital, nursing home, or rehabilitation facility, and the overall severity of disability
and chronic illness present in long-term home healthcare patients. Further research is required to
determine if similar findings occur in other home healthcare agencies and whether these are present
under the current Medicare Prospective Payment System reimbursement mechanism.
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INTRODUCTION
Late-life depression is a significant public health problem since it is associated with great
suffering, increased morbidity and mortality,1 functional 2–4 and cognitive 5impairment, and
high levels of suicidal ideation, suicide attempts, and completed suicide.6

Prevalence estimates for major depression range between 1% and 3% for older persons living
in the community, while for minor depression they range from 4% to 13%.7 A prevalence rate
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of 13.5% for major depression was found for Medicare home healthcare patients using data
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employed for the present study.8

Home healthcare provides demonstrated benefits to depressed elderly patients, including
improved quality of life as well as preventing or minimizing negative effects of depression on
cardiovascular disease and other comorbidities.

A small but growing body of research has found that depression is often associated with greater
healthcare utilization and costs for older persons.9–15 This research finds that a higher
proportion of depressed than non-depressed older people use many types of services, including
home care 11 and home nursing.14 Older persons with depression have higher mean costs for
many types of services including home care.11 One study has examined the association of
depression with probability of Medicare financed home healthcare use and the extent of
Medicare home healthcare expenditures in a Medicaid home and community-based care waiver
program,16 but no studies have investigated the relationship between depression and specific
types of Medicare home healthcare services.

Little is known about how major and minor depression are associated with the use of home
healthcare services provided to older persons. Two studies of aged adults have included
measures of both major and minor/subthreshold depression.13,14 These report that both major
depression/dysthymia and subthreshold/minor depression are associated with higher healthcare
use or costs. A Dutch study found that both major and minor depression were associated with
higher probability of use of home nursing.14

Medicare does not pay for long term care but rather is limited to funding intermittent or part-
time “skilled” care (skilled nursing or physical therapy, or occupational therapy in some
situations) delivered to “homebound” patients. The study reported here was conducted during
the period when the Medicare home healthcare Interim Payment System (IPS) was in effect
(October 1997 - September 2000). Under IPS home healthcare agencies were paid their costs
up to the lower of two cost limits: a visit-based limit, and a limit calculated by multiplying the
number of patients who received services by a blended per beneficiary limit.17

Although Medicare has since switched to a Prospective Payment System (PPS), the present
study is intended to describe the association between depression and service utilization under
IPS, which was a less restrictive payment system than PPS. Our findings can be compared and
contrasted with similar studies under PPS, and potentially provide a better understanding of
the influence of payment systems on medical and depression status and service utilization.

The present study examines the effects of major and minor depression at entry into Medicare
home healthcare on probability and amount of skilled nurse, home health aide, therapist
(physical, occupational, and speech), and medical social services use among new admissions
to Medicare home healthcare, and on the number of visits of all types combined. We had four
hypotheses: (1) that Medicare home healthcare patients with major depression would have
significantly higher use of each of the above services than would patients with neither major
nor minor depression; (2) that patients with minor depression would have significantly higher
use of each of these services than would patients with neither major nor minor depression: (3)
that the effects of major depression on use would be similar to those of minor depression; and
(4) that depressed patients would have greater utilization for both the initial 60-day home care
episode and for one year after a new home care admission. An advantage of the present study
is the improved clinical validity of our measure for minor depression (a consensus “best
estimate” diagnosis using a structured clinical interview) as compared with two earlier studies.
13,14
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METHODS
Research Design

This study employed an observational prospective research design. A probability sample of
Medicare patients age 65+ who were newly admitted to a certified home health agency was
enrolled.

Data Sources
The data used in this study came from three sources: patient interviews, informant interviews,
and certified home health agency medical records (Health Care Financing Agency Form 485).

Study Sample
During the two-year period December 1997 to December 1999, a 40% (1,359) random sample
of 3,416 new Medicare admissions to the Visiting Nurse Service of Westchester County who
met the following criteria were recruited into the study: age 65+, able to give informed consent,
and able to speak English or Spanish. A total of 470 (34.6%) of the random sample of 1,359
persons were later identified as non-eligible, usually because of termination from home care
(due to recovery, admission to a nursing home or another institution, or death) or inability to
give informed consent. Of the remaining 889 potential study subjects, 539 (60.6%) consented
to enter the study.

Measures
Major depression and minor depression are defined as in the Diagnostic and Statistical Manual
for Mental Disorders, Fourth Edition (DSM-IV).18 Specifically, minor depressive disorder is
defined as having 2–4 of the 9 symptoms of depression with at least one of them being depressed
mood or anhedonia. Subjects were assessed shortly after admission during home interviews
using the Structured Clinical Interview for DSM-IV (SCID),19 which is considered the “gold
standard” approach for diagnosis of depression.20 It allows the diagnosis of major and minor
depression. A team including a geriatric psychiatrist, geriatrician, clinical psychologist, and
psychiatric epidemiologist used these interviews plus medical charts to generate a consensus
“best estimate” DSM-IV diagnosis for depression.21 The strict DSM-IV “etiologic” criteria
were employed to address potential medical causes.

Home Healthcare Services
Four categories of home healthcare services use were examined in this study: skilled nurse,
home health aide, therapist (physical, occupational, and speech), and medical social services.
We also examined all 4 visit types combined.

Model Specification
We examined both probability of nurse, aide, therapist, and social services use, and amount of
use (number of visits). The dependent variable in each probability of use equation was a binary
variable that indicated some (1) or no (0) use, while the dependent variable in each amount of
use equation was a continuous variable indicating the number of visits.

Our regression models included independent variables that measured our variables of interest:
major depression and minor depression. The models controlled for sociodemographic status
(age 75–84, age 85+, female gender, African American, Hispanic/Other, widowed, separated/
divorced, never married, living alone, less than high school graduate, high school graduate)
and health status (Charlson Comorbidity Index score [excluding scores for psychiatric illness],
22 the number of activities of daily living [ADL] 23 and the number of instrumental activities
of daily living [IADL] 23 which the patient could not do without assistance, mobility disability,
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cognitive functioning [Mini Mental State Exam score],24 and pain intensity [a question from
the SF-36].25) It was sometimes necessary to include squared or cubed terms or interactions.

Missing Data
Because there were little missing data, it seemed reasonable to use a listwise complete analysis
approach. This resulted in most non-conditional regression analyses including 510 of the 539
cases, which is 94.6% of the cases. The variable most responsible for missing cases was
mobility disability, which was missing for 22 cases.

Estimation Methods
Logistic regression analysis was employed to examine probability of home health aide,
therapist, and medical social services use in the year following admission to home care. We
did not estimate a logistic regression equation for probability of skilled nursing use because
every patient had at least one visit. Linear regression analysis and two-part models (logistic
regression followed by conditional linear regression) were used to investigate the number of
nurse, aide, therapist, and social services visits during the subsequent year. Goodness of fit was
examined and robust standard errors were calculated.

Standardized predicted mean probability of aide, therapist, and social services use was
calculated for major, minor, and no depression. Standardized predicted mean were also
calculated for each amount of nurse, aide, therapist, and social services visits. Two-part models
were utilized for aide, therapist, and medical social services visits. When a logged dependent
variable was needed to address excessive residual skewness, the smearing estimator 26 was
used to retransform the predictions from logged to actual visits. Bootstrapped standardized
predicted means and their 95% confidence intervals were calculated.

Kaplan-Meier and Cox proportional hazard models were estimated for length of stay in
Medicare home care. For the Cox proportional hazard models the proportionality assumption
was tested using Schoenfeld residuals and the generalization by Grambsch and Therneau.27

Separate analyses were carried out for the first 60 days after the initial admission to home care,
and the year following the initial admission.

Software
Analyses were conducted using Stata version 8.0.

RESULTS
Study Subject Baseline Characteristics

At study entry the mean age of the 539 study participants was 78.4 years (range: 65–102), two-
thirds were female, and 15.0% was nonwhite. A total of 13.5% were diagnosed as having major
depression and another 10.8% as having minor depression. Two-thirds (347 or 65%) entered
the study directly after discharge from the hospital while another quarter (121 or 23%) entered
after discharge from a nursing home or rehabilitation facility (see Table 1).

Utilization of All Visit Types Combined
The study sample received a mean number of 32.4 visits (SD=38.4) (range: 1–447) for all visit
types combined (nurse, aide, therapist, and social services).
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Unadjusted (Raw) Utilization
For the first episode (60 days) of Medicare home healthcare, there were no statistically
significant differences by depression status. However, three significant effects were found for
unadjusted utilization over the year since the patient began receiving Medicare home
healthcare. Compared to patients with no depression, those with major or minor depression
were more likely to have received at least one home health aide visit and at least one medical
social services visit, and had a higher mean number of medical social services visits. (Table
available from the authors on request.)

Modeled (Adjusted) Regression Results
For the first episode of Medicare home healthcare, there were no statistically significant
differences by depression status at p<.05. However, one difference was observed at p=.06.
Among patients with at least one home health aide visit, persons with major depression had
fewer home health aide visits. During the year since the first Medicare home healthcare visit,
major depression was associated with higher probability of having at least one home health
aide visit (p=.028). In addition, two effects were close to statistically significant. Major
depression was associated with more skilled nurse visits (p=.054) and, among patients with at
least one medical social services visit, more of these visits (p=.065) (see Table 2).

Estimated Means/Proportions (Standardized Adjusted Predictions)
For all types of visits the 95% confidence intervals overlap across major depression versus no
depression and minor depression versus no depression for the proportion with any service use,
the mean number of visits conditional on at least one visit, and the mean number of visits for
both the first episode of care and the year following the initiation of Medicare home healthcare
(see Table 3).

Regression Analysis Results for Other Variables
Mobility disability was associated with greater likelihood of home health aide, therapist, and
medical social services use, while ADL impairment was related to greater likelihood of home
health aide and therapist use. Female gender was associated with more therapist and medical
social services visits, the Charlson Index with more skilled nurse visits, and ADL impairment
with more therapist visits and visits of all visit types combined. (Table available from the
authors on request.)

Survival Analysis
The mean length of stay in Medicare home healthcare from the initial visit to the last visit of
any type was 80.2 days (SD=95.7) (range: 1–365). Medicare home healthcare length of stay
was shortest for patients with no depression, intermediate for those with major depression, and
longest for persons with minor depression. There was little difference by depression status for
the first 60 or 70 days. After that the three groups diverged until about 300 days.

We found similar patterns using Kaplan-Meier and Cox proportional hazards models. Because
the Cox model (N=510) failed the proportional hazards assumption (p=.028 for African
Americans), we removed all non-whites (58 African Americans plus 25 Hispanics/Others)
from the sample, leaving a sample of 458 whites. When we estimated a Cox model for the latter
the hazard ratio for minor depression was of borderline statistical significance (.748; p=.061;
95% Confidence Interval = .552–1.013) while that for major depression was not significantly
different from no depression (hazard ratio = .962; p=.765; 95% CI = .745–1.241). These results
were very similar to those for the entire sample.
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DISCUSSION
Three of our four hypotheses were not verified. The only hypothesis that appears to have been
confirmed is that patients with major depression have similar utilization as those with minor
depression. It seems likely that non-support for the hypothesized impact of depression (major
or minor) on home care utilization can be explained by several factors.

First, Medicare's home healthcare program is not designed to provide long term home care but
rather short term skilled nursing and related services to patients who are too medically or
functionally compromised to visit a physician or clinic without help. The majority of these
patients initiate home healthcare services upon returning home following medical or surgical
hospitalization (65% of our study sample) or discharge from a nursing home or rehabilitation
facility (23%). Thus, Medicare's home healthcare program exists to provide care to patients as
they transition to recovery, rehospitalization, long term care, or death.

The short term, transitional nature of Medicare home healthcare has two implications for our
finding of little impact of depression on service utilization. First, Medicare home healthcare
patients may well have little influence on when and what services they receive compared to
outpatient services where patients themselves are able to seek and ask for care, and have
considerably more control over what types of care they seek. To the extent that the increased
utilization associated with depression in outpatient care is a function of patient helpseeking,
depression should have less impact in home healthcare. Similarly, to the extent that the scope
of care is more targeted, structured, and time limited in Medicare home healthcare than in
outpatient care, depression may also have less influence on decisions made by providers for
home healthcare than for outpatient services. Third, the greater severity of illness and disability
in Medicare home healthcare patients, relative to outpatients, may override the influence that
depression might otherwise have on service utilization.

How nationally representative is the pattern of Medicare home healthcare services use
experienced by the agency in the present study? Compared to 1999 national data reported by
Komisar,28 patients in the present study received on average fewer skilled nurse (16.0 versus
22.3) and home health aide (8.6 versus 16.4) visits.

A number of potential limitations should be mentioned. First, this study was conducted when
the Medicare home healthcare IPS payment system was in effect. The main mechanisms of
utilization and cost controls included in IPS were aggregate per visit cost limits and aggregate
per beneficiary cost limits.17 A new Medicare home healthcare reimbursement mechanism,
PPS, was implemented on October 1, 2000. PPS differs from IPS in that it includes the
determination of patient case mix. Compared to IPS, there has been less home healthcare
utilization under PPS and the number of visits per person served remained flat during 2001–
03.29 Because of this very different PPS reimbursement mechanism, it is possible that major
and minor depression will have different associations with Medicare home healthcare services
under PPS than we found under IPS. This should be the subject of future research. Second, our
measures of physical illness and disability are relatively crude and may have contributed to
some uncontrolled confounding. Although the Charlson Comorbidity Index is an “industry
standard,” it predicts a small proportion of the total variance in healthcare use and costs. This
could lead to an overestimation of the independent effect of depression. However, this does
not appear to be an issue in this study. A third limitation is that the present study includes
patients from only one home healthcare agency. Thus, external validity or generalizability
could be an issue although patient characteristics were similar in this agency to those nationally.
Fourth, the investigators were not able to interview patients who had very short stays and were
discharged from Medicare home healthcare during the first two weeks. Thus the findings may
not be generalizable to this category of patients. Next, the study included only about 60% of
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eligible subjects. Another limitation is that too few patients in this study were receiving
antidepressant treatment to examine whether treatment modified the effect of depression on
services use. A final limitation is that we combined the three types of therapist services rather
than analyzed them separately.

One of the strengths of this study was the use of a best-estimate consensus conference approach
to diagnose both major and minor depression. This method has been found to be valid and
reliable in past studies.21,30 Another strength was that a substantial proportion (15.0%) of the
study sample was nonwhite.

In conclusion, both major and minor depression appear to have little association with
probability and amount of use of the types of Medicare home healthcare. Overall, patients with
minor depression appear to have similar utilization as patients with major depression. It seems
likely that any potential influence of depression on patient helpseeking or provider behavior
observed in other settings is being offset in Medicare home healthcare by the short term,
transitional medical state of the patients, and the overall severity of disability and chronic illness
present in long term home healthcare patients.
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