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Bringing Geriatricians to the Front Lines:
Evaluation of a Quality Improvement Intervention

in Primary Care
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Patrick J. Heagerty, PhD, and Edward H. Wagner, MD, MPH

Background: Frail elders often receive low-quality primary care, yet the optimal role of geriatricians in
primary care settings remains uncertain. We evaluated the health utilization impacts of an innovative
intervention emphasizing chronic disease self-management and physical activity promotion among frail

elders in primary care.

Methods: The intervention was implemented within two primary care practices at a single clinic serv-
ing a large population of frail elders enrolled in a western Washington health plan. Subjects included
older patients (age =65 years) with disproportionate baseline outpatient service use who attended two
on-site visits with a geriatrician during which each received comprehensive assessment and a problem-
solving intervention to enhance chronic disease self-management and promote physical activity (N =
146). Our evaluation had a retrospective matched cohort design. Controls receiving primary care at
other health plan clinics were matched 3:1 to intervention subjects by sex and a propensity score (N =
437), which was computed using demographic, clinical, and health care utilization factors that were predic-
tive of attending the intervention. Among intervention subjects and controls following the intervention, we
compared relative rates of hospitalization, outpatient and specialty visits, nursing home admission, mortality,
and prescription of selected high-risk medications, as well as total health care costs.

Results: From March 2002 to November 2003, the geriatrician evaluated 146 of 725 elderly subjects
(20%) in the two primary care practices. During a mean follow-up of 1.3 years, intervention subjects
had a reduced rate of hospitalization relative to matched controls (incidence rate ratio 0.57; 95% CI:
0.37 to 0.86; P < .01). Intervention and control subjects did not have significantly different rates of
specialty visits, outpatient visits, nursing home admission, mortality, or high-risk prescriptions. Rela-
tive to matched controls during follow-up, total health care costs were 26.3% lower among intervention

subjects (95% CI: 1.3%, 44.9%; P = .04).

Conclusions: Outpatient geriatric interventions emphasizing collaboration between geriatricians
and primary care physicians, chronic disease self-management, and physical activity may reduce hospi-
talization risk and total health care costs among vulnerable elders. (J Am Board Fam Med 2006;19:

331-9.)

The number of older Americans with chronic dis-
ease or disability is expected to increase severalfold
in the coming decades.! Health care organizations

will be challenged to adapt delivery systems to serve
older patients, who frequently receive deficient care
from primary care physicians.” Geriatricians
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receive specialized training in the outpatient care of
vulnerable elders, yet the ideal role of geriatricians
in the outpatient setting remains ambiguous.’

Outpatient interventions involving geriatricians
have yielded mixed results in previous studies. In
comprehensive geriatric assessment, a multidisci-
plinary geriatric team assesses patients’ medical,
cognitive, functional, and nutritional needs and
provides detailed management recommendations
to primary care physicians. When paired with out-
reach to improve adherence to recommendations
among primary care clinicians, comprehensive as-
sessment has preserved physical function and im-
proved health-related quality of life among high-
risk elders.* Other geriatric interventions with
close links to primary care have been associated
with reduced risk of hospitalization, including: a
senior center-based disability prevention program,’
multidisciplinary team primary care emphasizing
chronic disease self-management,® and primary
care-based group medical visits.” Positive studies,
however, contrast with studies of brief outpatient
geriatric interventions that have found little or no
effects on clinical outcomes or health service use.*’
In addition, ongoing geriatric management has im-
proved some functional outcomes but has not af-
fected health care utilization.'?

We evaluated the effect of an innovative outpa-
tient quality improvement intervention in which a
tellowship-trained geriatrician assessed the most
vulnerable elders in two primary care practices and
delivered a problem-solving intervention to en-
hance chronic disease self-management and pro-
mote physical activity. We hypothesized that the
intervention would be associated with reduced rates
of hospitalization and prescription of high-risk
medications without increasing outpatient visit use.
We also hypothesized that the geriatrician would
address many management concerns of patients’
primary care physicians, thereby reducing rates of
specialty referral.

Methods

Design and Setting

Our evaluation had a retrospective matched cohort
design. The intervention was implemented in
March 2002 within two physician practices at a
single primary care clinic within Group Health
Cooperative (GHC), a not-for-profit health main-
tenance organization serving over 500,000 enroll-

ees in Washington state. The clinic serves a mid-
dle-income community south of Seattle. Health
plan administrators selected the clinic for the in-
tervention because it serves a disproportionately
large population of frail elders with high hospital-
ization rates relative to other health plan clinics.
We designed the evaluation after implementation
of the intervention so could not perform a prospec-
tive clinical trial. The study protocol was approved
by the GHC Human Subjects Review Committee.

Subjects

We included in the intervention cohort all subjects
over age 65 years from the 2 physician practices
who received the intervention from March 2002 to
November 2003 and were continuously enrolled in
the health plan from 2 years before their index visit
with the geriatrician until either death or the end of
the study period (24 March 2004) (N = 146). In
March 2002, clinic staff used administrative data to
rank patients over age 65 years from the 2 practices
by the frequency of outpatient visits during the
prior year. Staff then sequentially telephoned pa-
tients with the most frequent use of outpatient
services and informed them that their primary doc-
tor recommended that they attend on-site visits
with a geriatrician. The geriatrician attended pa-
tients at the clinic for half a day per week and saw
one patient per hour. Staff extended invitations to
the ranked patients at a rate sufficient to fill the
geriatrician’s weekly schedule. The two primary
care physicians also occasionally referred elderly
patients directly to the geriatrician. Because of the
retrospective study design, we could not ascertain
which patients were invited to receive the interven-
tion. During the study period, 146 of 725 older
patients (20%) in the 2 practices received the in-
tervention.

Control subjects were drawn from the popula-
tion of patients over age 65 years with primary care
physicians at 3 other GHC clinics south of Seattle.
We selected the 3 control clinics because each
serves a community with sociodemographic char-
acteristics similar to the community served by the
intervention clinic. Because intervention subjects
were selected from 2 target physician practices, we
matched 3 controls to each intervention subject by
sex and a propensity score, which was derived to
account for factors that predicted selection for the
intervention (see Data Analyses). Only 2 matched
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controls were available for one intervention sub-
ject, so the control population totaled 437 subjects.

Geriatric Intervention

The intervention consisted of 2 planned visits with
a fellowship-trained geriatrician. The initial visit
focused on systematic assessment to identify risk
factors for functional decline and included: (1) stan-
dardized assessment of psychosocial, cognitive, and
physical function and physical activity; (2) screen-
ing for pain, depression, dementia, urinary incon-
tinence, fall risk, and substance abuse; (3) review for
use of medications with frequent adverse side-
effects in elderly patients; and (4) focused phys-
ical examination. The geriatrician devoted ap-
proximately 30% of the initial visit to each of the
first 3 tasks and approximately 10% to physical
examination.

The geriatrician devoted the entire second visit
to collaborative problem-solving with the following
goals: (1) to ameliorate threats to quality of life and
functional independence; (2) to promote appropri-
ate physical and social activity; and (3) to enhance
chronic disease self-management. During the prob-
lem-solving intervention, the geriatrician sought to
help the patients prioritize their health-related
goals and to identify practical steps toward those
goals. The geriatrician often used open-ended
questions to encourage patients to articulate their
health concerns (eg, “How have you been feeling
lately?”) and possible solutions (eg, “What do you
think you could do to help that problem?”). To
foster patient self-efficacy, the geriatrician encour-
aged patients to set feasible, short-term health
goals. Whenever possible, the geriatrician sought
to activate the patient both physically and socially
and often referred patients to exercise and social
programs at a local senior center. When counseling
patients regarding chronic disease self-manage-
ment, the geriatrician emphasized skill develop-
ment and self-monitoring, consistent with princi-
ples outlined in Living a Healthy Life with Chronic
Conditions."?

The geriatrician spoke with the primary care
physicians after weekly clinic sessions, which pro-
vided opportunity to discuss new recommendations
and to provide informal consultation regarding on-
going management. The geriatrician also sent to
the primary care physicians a consultation letter
regarding each patient that summarized the prior-
itized problem list, the patient’s treatment goals

and plans for action, and recommendations for
evaluation and management.

Data Sources and Measurements

Study variables were derived from automated ad-
ministrative, clinical, and pharmacy databases at
GHC, which have been used extensively for re-
search. For intervention subjects and matched con-
trols, we assigned an index date that was the date of
each intervention subject’s initial visit with the ger-
iatrician. We then determined counts of the fol-
lowing utilization outcomes during the year pre-
ceding the index date and from the index date to 24
March 2004: hospitalizations, medical/surgical spe-
cialty visits, outpatient visits (including the inter-
vention visits), admissions to nursing facilities, and
the number of 14-day equivalent prescriptions of
selected medications that cause frequent sedative or
anticholinergic side effects in elderly patients, in-
cluding sedating antihistamines, selected tricyclic
antidepressants (amitriptyline and doxepin), muscle
relaxants, and sedative-hypnotic agents. We ascer-
tained mortality during follow-up from health plan
administrative databases. We also collected the In-
ternational Classification of Diseases, 9th Edition,
Clinical Modification (ICD-9-CM) diagnostic code
for the principal discharge diagnosis for subjects’
hospitalizations during the baseline and follow-up
periods.

GHC identifies health care costs for enrollees by
integrating automated data for clinical care epi-
sodes with actual cost data from the general ledger,
including costs for direct patient care within clini-
cal departments and shared overhead (eg, informa-
tion systems). In addition to overhead costs, total
health care costs include costs for clinical staff sal-
aries, drugs, laboratory, radiology, hospital inpa-
tient care, outpatient services, and community
health services. GHC costing algorithms have been
designed to estimate the actual cost of delivered
services and have been used extensively for re-
search.'®1°

The presence of diabetes and heart disease was
ascertained from disease-specific registries used for
clinical care within the health plan. The presence
and date of diagnosis of non-skin cancers was as-
certained from the regional Surveillance, Epidemi-
ology, and End Results cancer registry. Subjects
were classified as having dementia and/or Parkin-
son’s disease if one of the following ICD-9-CM
diagnostic codes appeared on at least two outpa-
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tient or inpatient encounters at least 3 months apart
during the 2-year period before each subject’s index
date: 290.x, 331.0-331.2, 332.x. Subjects were clas-
sified as having recent depression if one of the
following codes appeared during any encounters
during the 3 months before the index date: 296.2,
296.3, 311.x. For each subject, we computed a val-
idated, pharmacy-derived index of chronic disease
comorbidity (RxRisk).'

To enable adjustment for additional covariates,
we subsequently included socioeconomic and co-
morbidity variables that became available after ini-
tial data collection and analyses. In particular, we
linked study subjects enrolled in GHC in January
2005 to the following year 2000 Census data: (1)
block-level proportion of adults over age 25 years
of non-white race; (2) block-group median house-
hold income; and (3) block-group proportion of
adults over age 25 years who graduated from high
school. For all study subjects, we also used auto-
mated ICD-9-CM diagnostic data from the 12
months before their index date to compute a ver-
sion of the Charlson comorbidity index.'”

Data Analyses

We used propensity score matching to account for
selection biases that may have been introduced dur-
ing the recruitment of intervention subjects.'® We
developed propensity scores using baseline demo-
graphic, clinical, and pharmacy data among the 725
potentially eligible elderly subjects in the two target
practices. First, we used stepwise logistic regression
to build a nonparsimonious model to predict re-
ceipt of the intervention among these subjects. The
final model had moderate discriminative ability (C-
score = (.74) and included the following 7 baseline
factors (listed by strength of association with inter-
vention receipt): number of outpatient visits, square
of the number of outpatient visits, age =83 years,
highest quartile of RxRisk comorbidity index, age
77 to 83 years, presence of heart disease, and one or
more hospitalizations. Second, we constructed a
prediction equation based on the final model to
estimate the probability of receiving the interven-
tion based on subjects’ baseline characteristics. We
then computed the estimated probability, or pro-
pensity score, for the 146 intervention subjects and
potential controls from the three similar health
plan clinics. Finally, we matched 3 controls to each
intervention subject by sex and propensity score
(=0.03). When several potential matches were

found, we selected the closest possible matches.
The Census-linked socioeconomic variables,
Charlson comorbidity index, and baseline health
care cost data were not available at the time of
propensity matching.

We compared baseline demographic, clinical,
and utilization factors of intervention subjects and
controls using 7 tests, x°, and Fisher’s exact tests.
We then calculated crude utilization rates of out-
comes following the index date (events per 100
person-years) among intervention subjects and
controls and compared rates among the 2 groups by
calculating crude incidence rate ratios (IRR) and
95% confidence intervals (CI). We then used neg-
ative binomial regression to estimate rate ratios of
outcome events among intervention and controls
conditional on propensity score.'” We then re-
peated the conditional analyses while adjusting for
covariates that were unbalanced at baseline (P <
.10). We used ICD-9-CM codes for principal
discharge diagnoses to compute crude and rela-
tive rates of hospitalization across various diag-
nostic categories among intervention subjects
and controls.

Cost data were log-transformed before analysis
to normalize distributions. We then used random-
effects linear regression to estimate adjusted total
cost differences among intervention subjects and
controls while accounting for propensity score
matching, follow-up duration, and unbalanced
baseline covariates (P < .10).2% All subjects accrued
costs during the follow-up period, so we chose a
one-part cost model.”! Due to either death or
health plan disenrollment before 2005, Census-
linked data on race were missing for 105 subjects
(18.0%), and income and education data were miss-
ing for 89 subjects (15.3%). These covariates,
therefore, were used primarily for sensitivity anal-
yses. Cost data were missing or incomplete for 51
subjects (8.8%), but were missing or incomplete for
30 of 47 subjects (63.8%) of the subjects who died
during follow-up. Hypothesis tests were two-sided
with an « of 0.05.

Results

Subject Characteristics

The subjects had a mean age of ~78 years, had high
prevalence of comorbid chronic disease, and at-
tended a mean of 18 outpatient visits during the
year before index date (Table 1). Approximately 1
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Table 1. Baseline Demographic, Clinical, and Utilization Characteristics of Intervention Subjects and Matched

Controls
Characteristic Intervention (N=146) Control (N=437) P Value
Demographic characteristics
Age, y, mean (SD) 78.6 (8.2) 77.3(7.9) .09
Female, n (%) 96 (66) 287 (66) .99
Census-linked socioeconomic characteristics®
Median household income, mean 54,580 54,370 .90
Proportion of adults who graduated from high school, 0.88 (0.09) 0.88 (0.08) .55
mean (SD)
Proportion of adults of non-white race, mean (SD) 0.17 (0.15) 0.22 (0.19) .01
Clinical characteristics
Diabetes, n (%) 36 (25) 107 (25) .97
Heart disease, n (%) 58 (40) 140 (32) .09
Cancer diagnosis, n (%)
None 118 (81) 362 (83)
Within 5 years 13 (9) 34 (8) .94
5-10 years from index date 9 (6) 23 (5)
>10 years from index date 64 18 (4)
Dementia or Parkinson’s Disease, n (%) 16 (11) 27 (6) .06
Recent depression, n (%) 4(3) 10 (2) .76
RxRisk score, mean (SD) 3210 (2990) 3470 (3700) 44
Charlson Comorbidity Index, n (%)
0 118 (81) 342 (78)
1 11(8) 44 (10) .84
2 8 (%) 23 (5)
=3 9 (6) 28 (6)
Propensity score, mean (SD 0.29 (0.15) 0.29 (0.15) .84
Healthcare utilization
Hospitalizations, mean (SD)?t 0.31 (0.68) 0.26 (0.63) 44
One or more hospitalizations, n (%) 3222 83 (19) 44
Medical/surgical specialist visits, mean (SD) 4.8 (7.5) 4.8 (6.3) .97
Outpatient visits, mean (SD) 18.7 (14.0) 18.3 (13.2) 74
Any nursing home admission, n (%) 11 (7.5) 29 (6.6) 71
Number of 14-day equivalent high-risk prescriptions, 4.2(11.2) 4.9 (15.6) .58
mean (SD)#
Total healthcare costs, median $§ 5068 4977 .72

*Block-level 2000 United States Census data as identified by geocoding techniques using subjects’ 2005 street addresses and ZIP
codes. Education and non-white race status pertain to adults over age 25 years. Income and education data were missing for 89 subjects
(15.3%), and non-white race data were missing for 105 subjects (18.0%).

t During year prior to index date.

¥ Includes selected sedative-hypnotics, antihistamines, muscle relaxants, and tricyclic antidepressants.
§ Pre-index date costs were missing/incomplete for 6 control subjects. P value derived from nonparametric x? test for difference in

medians.

in 5 had been hospitalized during the baseline year.
At baseline, intervention and control subjects were
similar with regard to age, gender, socioeconomic
characteristics, clinical characteristics, prior health
care utilization, and median health care costs. In-
tervention subjects had slightly greater mean age
(P < .10) and higher prevalence of heart disease
and dementia and/or Parkinson’s disease (P < .10),

whereas the mean block-level proportion of non-
white adults was higher among controls (P = .01).

Hospitalization Rates

As shown in Figure 1, hospitalization rates during
the baseline year were similar in the two groups.
During a mean follow-up of 1.3 years, intervention
subjects were hospitalized at a rate of 20.3 per 100
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Figure 1. Hospitalization Rates before and after
Geriatric Intervention.

person-years compared with 35.2 per 100 person-
years among matched controls. After the index visit
with the geriatrician, the rate of hospitalization was
43% lower among intervention subjects relative to
matched controls [conditional IRR 0.57 (95% CI:
0.37,0.86); P < .01]. The observed reduction in the
relative hospitalization rate was unaffected by si-
multaneous adjustment for age, heart disease, and
dementia/Parkinson’s disease, or addition of block
group proportion of non-white adults to the fully

adjusted model. In separate conditional models that
adjusted individually for categories of household
income, the proportion of adults with a high school
education, and categories of the Charlson comor-
bidity index, the association between the interven-
tion and relatively reduced risk of hospitalization
remained similar.

Reasons for Hospitalization

During the baseline period, the rates of hospital-
ization across various diagnostic categories were
similar among intervention subjects and controls
(Table 2). During the follow-up period, hospital-
ization rates were relatively lower among interven-
tion subjects across a range of discharge diagnoses,
including infections, degenerative musculoskeletal
diagnoses (eg, osteoarthroses), fractures and inju-
ries, neoplasms, and chronic obstructive pulmonary
diseases. The association between the intervention
and reduced hospitalization risk during post-index
period was similar after excluding degenerative
musculoskeletal diagnoses, which may predomi-
nantly comprise hospitalizations for elective sur-
gery (conditional IRR 0.63; 95% CI: 0.41, 0.96).

Table 2. Hospitalization Rates by Principal Discharge Diagnosis Before and After Index Date of Intervention

Prior to Index Date

During Follow-up

Crude Hospitalization
Rate (per 100
person-years)

Crude Hospitalization
Rate (per 100
person-years)

Intervention ~ Controls  Relative Intervention = Controls  Relative
Discharge Diagnosis (N = 146) (N = 437) Rate (N = 146) (N = 437) Rate
Gastrointestinal diseases* 2.7 2.2 1.2 3.6 6.1 0.6
Infection 34 2.7 1.3 2.6 4.9 0.5
Cardiovascular diseases
Ischemic heart disease 2.7 3.0 0.9 1.6 33 0.5
Congestive heart failure 2.1 1.4 1.5 1.6 33 0.5
Stroke 1.4 2.1 0.7 1.0 1.0 1.0
Other circulatory diseases 4.1 3.0 1.4 2.6 2.6 1.0
Degenerative musculoskeletal diagnosest 2.7 3.2 0.9 1.0 1.7 0.6
Fractures and injuries 0.7 1.4 0.5 0.5 2.4 0.2
Neoplasm 1.4 0.7 2.0 1.0 1.7 0.6
Chronic obstructive pulmonary disease or 1.4 1.4 1.0 0.5 1.9 0.3
respiratory failure
Other diagnosest 8.2 5.0 1.6 4.2 6.8 0.6
Total 30.8 26.1 1.18 203 35.2 0.58

* Includes International Classification of Disease, 9th Edition, Clinical Modification ICD-9-CM) codes 520-579.

t Principally osteoarthroses.

¥ Includes fluid/electrolyte/metabolic disorders, syncope and collapse, renal failure, dementia or delirium, ear diseases, genital
prolapse, nonspecific signs or symptoms, unspecified complications of medical or surgical care (ICD-9-CM 996-999), and anemia.
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Table 3. Utilization Outcomes and Mortality Following Index Date among Subjects Receiving Geriatric Intervention

and Sex and Propensity-Matched Controls”

Crude Rate (per 100
Person-Years)

Rate Ratios (95% Confidence Interval)

Intervention Control Conditional on Conditional with
Outcome (N = 146) (N = 437) Crude Propensity Score Adjustmentt
Medical/surgical specialty visits 355 425 0.83 (0.76, 0.91) 0.93 (0.77, 1.12) 0.95 (0.79, 1.15)
Outpatient visits 1590 1620 0.98 (0.94, 1.02) 1.01 (0.90, 1.13) 1.03 (0.92, 1.15)
Admission to nursing home 8.3 7.6 1.1 (0.6, 2.0) 1.1 (0.6, 1.9) 0.92 (0.48, 1.78)
Mortality 6.2 6.1 1.0 (0.5, 2.0) 1.0 (0.5, 2.0) 1.12 (0.52, 2.40)
14-day prescription of high-risk 142 267 0.53 (0.47, 0.61) 0.73 (0.49, 1.09) 0.76 (0.50, 1.14)

medication

* Intervention and control were matched by a propensity score, which was derived to account for demographic, clinical, and utilization

factors that predicted selection for the intervention.

t Adjusted for age (linear and quadratic), heart disease, and dementia and/or Parkinson’s disease.

Other Health Services and Mortality

During follow-up, there were no significant differ-
ences in rates of medical/surgical specialty visits,
total outpatient visits, nursing home admissions, or
mortality (Table 3). Although crude rates of spe-
cialty visits and high-risk medication prescriptions
were lower among intervention subjects, there were
no significant differences in rates of these outcomes
in adjusted conditional analyses.

Health Care Costs

After adjustment for age (linear and quadratic),
heart disease, and diagnoses of either dementia or
Parkinson’s disease, total health care costs during
follow-up were 26.3% lower among intervention
subjects relative to matched controls (95% CI: 1.3,
44.9; P = .04).

Discussion
In this evaluation, a primary care-based geriatric
intervention emphasizing systematic assessment,
chronic disease self-management, and physical ac-
tivity promotion was associated with reduced risk
of hospitalization and lower health care costs
among chronically ill elderly health plan enrollees
with high baseline rates of outpatient service use.
Reduced rates of hospitalization did not require a
compensatory increase in outpatient or specialty
clinic visits. Hospitalization rates were relatively
reduced across a range of diagnoses that are asso-
ciated with frailty, including infections, fractures
and injuries, and some chronic diseases.

The effect of geriatric intervention on health
care utilization has been mixed in recent studies.

Although geriatric assessment and management has
not reduced hospitalization in three trials,'"*~'* our
observation of reduced hospitalization risk is con-
sistent with 3 recent studies of primary care-linked
outpatient geriatric interventions.””’ Alongside
these, our evaluation suggests that certain features
of our intervention may hold promise. First, our
study intervention involved sustained, close collab-
oration between a geriatrician and 2 primary care
physicians, and linkage or outreach to primary care
physicians has been essential to other effective in-
terventions among geriatric outpatients.*”” Sec-
ond, our intervention emphasized chronic disease
self-management, which was a major component of
3 recent outpatient interventions that were associ-
ated reduced hospitalization risk among geriatric
outpatients.”~ Third, our intervention involved a
patient-centered problem-solving session that
guided treatment planning and recommendations.
Agreement, or concordance, between care provid-
ers and geriatric patients has been associated with
much higher adherence to recommendations after
geriatric assessment.”” We believe the problem-
solving session would have fostered concordance of
this sort between patients and the clinicians in our
evaluation, whereas similar levels of concordance
may be difficult to achieve in models of geriatric
intervention that rely on interdisciplinary team
meetings. Last, our intervention promoted physical
activity, and uptake of physical activity among se-
niors may reduce risk of functional loss, disability,
and hospitalization.>****

Our study intervention was associated with re-
duced rates of hospitalization for a range of diag-
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noses. Many of these diagnoses can contribute to
frailty in older adults and would conceivably be
sensitive to geriatric intervention. Increased phys-
ical activity following the intervention could have
reduced subjects’ risk of hospitalization for infec-
tion, fractures and injuries, and falls (eg, syncope
and collapse). By enhancing self-management of
chronic disease and pain, the intervention could
also have contributed to reduced risk of hospital-
ization for chronic obstructive pulmonary disease
and osteoarthroses.”” Geriatric expertise may also
have contributed to reduced hospitalization risk for
advanced stage neoplasms. Our evaluation, how-
ever, is limited by the lack of data on patient uptake
of physical activity, changes in chronic disease self-
management, or other management changes that
may have stemmed from the intervention. More-
over, we had limited power to estimate hospitaliza-
tion rates within diagnostic categories, so relative
rates of hospitalization by diagnosis should be in-
terpreted cautiously.

We found that the intervention was associated
with significantly lower total health care costs dur-
ing the follow-up period, even after accounting for
increased outpatient costs associated with the in-
tervention. Pre-paid health systems, therefore, may
have considerable financial incentive to foster col-
laboration between geriatricians and primary care
physicians. Most US primary care practices, how-
ever, receive predominantly fee-for-service pay-
ment so they may lack financial incentive to adopt
innovations that may reduce inpatient utilization.”®
By aligning Medicare payments with quality im-
provement goals, federal policymakers might facil-
itate dissemination of potentially cost-saving inter-
ventions to improve chronic illness care for
American seniors.””*®

The limitations of this evaluation require careful
consideration. First, although propensity score
matching can minimize selection biases, unmea-
sured confounding may explain the observed asso-
ciation between the intervention and reduced rates
of hospitalization. Nevertheless, our approach
modeled the process of selection of the interven-
tion subjects from the entire elderly populations
within the 2 primary care practices, and propensity
score matching allowed us to control for a broad
range of demographic, clinical, and utilization fac-
tors, including socioeconomic status, 2 validated
comorbidity measures, and baseline hospitalization
rates. Although our design cannot entirely exclude

selection bias, we believe the potential merits of
this innovative intervention deserve consideration
in light of the strong association observed between
the intervention and reduced hospitalization risk.

Second, we studied the effect of an intervention
delivered by a single geriatrician among patients
from two primary care practices in a managed care
setting, and the generalizability of our findings to
other physicians and practice settings is uncertain.
Last, cost data were frequently missing or incom-
plete among subjects who died during the follow-
up. However, mortality was similar among inter-
vention subjects and controls, and a similar
proportion of decedents in each study arm lacked
complete cost data.

Our evaluation suggests that a time-limited pri-
mary care-based intervention may reduce risk of
hospitalization and health care costs among high-
risk elders and that the efficacy of outpatient geri-
atric interventions may be enhanced by close on-
going collaboration between geriatricians and
primary care physicians. Our evaluation also sug-
gests that problem-solving techniques to enhance
chronic disease self-management and encourage
physical activity may be effective elements of out-
patient care of chronically ill community-dwelling
elders. Our results need confirmation in random-
ized studies in diverse clinical settings.

We acknowledge the assistance of Peter Franks, Thomas
Koepsell, James Logerfo, Matt Harmon, Roy Pardee, and Gene
Hart. Socioeconomic and Charlson comorbidity data were pro-
vided by the Cancer Research Network (CRN) Virtual Data
Warehouse. The CRN consists of the research programs, en-
rollee populations and databases of 11 integrated health care
organizations that are members of the HMO Research Net-
work. The health care delivery systems participating in the CRN
are: Group Health Cooperative, Harvard Pilgrim Health Care,
Henry Ford Health System/Health Alliance Plan, HealthPart-
ners Research Foundation, the Meyers Primary Care Institute of
the Fallon Health care System/University of Massachusetts, and
Kaiser Permanente in six regions: Colorado, Georgia, Hawaii,
Northwest (Oregon and Washington), Northern California and
Southern California.
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