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ABSTRACT

Laura Paser D’Arcy: The Effect of Geriatric Careté@alth Care Use
(Under the direction of Sally C. Stearns)

Health care for older adults with chronic condigsas costly and often of
suboptimal quality. The quality of health care geriatric conditions such as dementia
and incontinence may be considerably poorer thanHmnic disease such as diabetes
and hypertension. Geriatricians have extensivaitrgiin and experience with physical,
mental, cognitive, and social issues related tagagviany elders might benefit from
geriatric care; however, the current and projetwdare supply of geriatricians is limited.
An understanding of the use and effects of geciatire will help to ensure that the
existing supply of geriatricians is used efficigrdhd provide information about possible
benefits of expending supply. The purpose of tigsettation is to describe the use of
geriatric care, to evaluate whether geriatric cadeices emergency department use, and
to determine whether geriatric care is typicallgdign lieu of or in combination with care
from other types of physicians.

Using Medicare claims data for a national sampleldérs who had a recent
hospitalization for acute coronary syndromes an$squent diagnosis of a geriatric
condition, we found that very few patients receigedatric care. Use of geriatric care
was closely tied to metropolitan status and nurbimge residency. Geriatric care was
associated with reduced emergency department usetio community and nursing

home residents. Geriatric consultative care wascast®d with a reduction in emergency



department use that was not statistically diffefearn the reduction associated with
geriatric primary care. Geriatric care was assediatith fewer visits to family and
internal medicine physicians and in some casesfettier visits to specialists.

Although our results suggest that geriatric cadeices emergency department
use, the total clinical impact of geriatric cardikely to be very small because of the low
supply of geriatricians. Because of the lack oberg literature on the topic, additional
studies are needed to elucidate the use and etfegtsiatric care in real-world clinical
settings. However, for geriatric medicine to hay@pulation-level impact on the health
and health care of older adults, its focus may nedx on teaching, research, and

advocacy/policymaking.
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PREFACE
This dissertation is organized in a non-traditiof@atmat. The first chapter
provides an introduction to the aims of the disgerh and a statement of the significance
of the work. Chapter 2 provides the backgrouncerditure review and conceptual
framework for the dissertation. Chapter 3 descrthesdata and the methodology used to
address the three research questions in this tieer Chapters 4, 5 and 6 are
manuscripts for the three studies in this dissertatThese three chapters must stand
alone as manuscripts to be submitted for publicatind have some redundancies with
the earlier chapters. The three manuscripts indisisertation are referred to as Study 1
(Chapter 4), Study 2 (Chapter 5), and Study 3 (@haf). Chapter 7 presents a synthesis
of the findings, strengths and limitations, andigolmplications of the three studies and

provides directions for future research.
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1. INTRODUCTION

The growth in the number of elderly Americans, esgly those aged 85 years or
older, is increasing pressure on the health catsyin the United States. Health care
for older adults with chronic conditions is costlyd often of suboptimal quality [1].
Nearly a quarter of elderly Medicare beneficiahase four or more chronic conditions,
and average Medicare expenditures per capita igtbup are more than eight times
higher than for beneficiaries with three or fewleranic conditions [2]. The quality of
health care for geriatric conditions such as deraeartd incontinence may be
considerably poorer than for chronic diseases asdatiabetes and hypertension [3]. The
term “geriatric condition” is defined precisely @hapter 2; it refers to conditions that
increase in prevalence with age (e.g., stroke iinganpairment) as well as geriatric
syndromes, which are clinical conditions that dbfitonto distinct clinical categories
(e.g., falls, weight loss/malnutrition) [4].

Comprehensive primary care programs may be beakfai elders with multiple
chronic diseases, geriatric conditions, or otlwenglex health care needs, but these
programs are not widely available [5]. Most elderseive primary care from family
medicine/general practice or general internal medi@M/IM) physicians. About 15%
of elders replace traditional primary care withltreaare from specialists [6]. Very few
elders receive primary or specialty care from gadans. Geriatricians are FM/IM
physicians who are certified in geriatric medic{@). While geriatrician supply has

declined from 8,824 to 6,756 in the last fifteemmng the number of elders is projected to



increase 90% from nearly 37 million to 70 millioattyeen 2005 and 2030 [7, 8]. In the
literature, the term “geriatric care” is used irotaontexts: to refer to care provided to
elders by any type of provider, and to refer teeganovided by geriatricians. We use the
term “geriatric care” to refer to care provideddsriatricians.

Given the small number of board-certified geriaéms and the large number of
older patients, health care for elders is a sheggponsibility of primary care physicians,
specialists and geriatricians. However, trainingfM/IM physicians and specialists may
be inadequate for several competencies relateldi¢ole patients, including recognition
and management of geriatric conditions, transilicage, assessment of caregiver and
family needs, and coordination of care [9-12]. @gitians’ training targets these and
other related skills, and geriatricians often wioricollaboration with other disciplines
including nursing, pharmacy, physical and occupetioherapy, and social work [13].
1.1. Specific aims

This dissertation includes three studies. The &mthe three studies were as
follows:

Aim 1: Describe the frequency of geriatric cardjgyd characteristics associated with

geriatric care, and trends in the use of gerig@ie.

Study 1 provides novel data on the use of geriaare by a broad sample of Medicare
beneficiaries. Using the beneficiary as the unla$ervation, we described the
frequency of geriatric care in hospital and nongitas settings. Bivariate and
multivariate models indicated whether demographaracteristics and comorbidities

were related to the use of geriatric care. Pattefise use of geriatric care over time



were assessed.

Aim 2: Analyze the effect of geriatric care on EBeu

Study 2 was based on the hypothesis that the kulg@|eskills, and experience of a
geriatrician may enable him or her to provide dara beneficiary that reduces the
likelihood of ED use compared to people who receme from other types of
physicians. We examined whether geriatric careigdeal/during a six month period was
associated with reduced ED use in the following thoBeveral measures of geriatric
care were used to provide a multi-dimensional pectf the association of geriatric care
with ED use. Fixed effects (FE) were used to actfomunobservable factors that may
have affected both geriatric care and ED use. &&panalyses were conducted for
community residents and long-term NH residentsabse NH residence is an indicator
of frailty and complex health care issues thatdiffecult to measure in claims data. We
also conducted a supplementary analysis examihm@ssociation between geriatric care
and in-hospital death.

Aim 3: Assess whether geriatric care is associaittthe use of FM/IM physicians and

specialists.

Geriatricians may function in practice as primaayecphysicians or as specialists who
provide consultative (i.e., intermittent) care Study 3, we assessed whether geriatric
care acts as a substitute or complement for oyipesstof care by estimating the
association of geriatric care in a six month pemaith visits to FM/IM physicians and
visits to specialists in the following six montiss in Study 2, we used FE to account for
unobservable factors that may have affected batlatge care and visits to other

physicians, and separate analyses were conductedrfonunity residents and NH



residents.
1.2. Summary of significance

Limitations in the current supply and a projectetlife shortage of geriatricians
in the United States have been well-documentel4§4,In light of these supply
constraints, understanding to whom, how frequeaitgl in what settings geriatric care is
provided as well as whether geriatric care tendseta substitute or complement for
other types of physician care is critical to ensgithat geriatric care is used efficiently.
However, patient-level data on the use of geriaiai@ are not available in the literature.
Further, the effects of geriatric care provideddal-world settings are unknown. A
number of interdisciplinary geriatric interventiomave been tested in randomized
controlled trials in the past two decades. Eviddnmm these interventions suggests that
highly coordinated, comprehensive, ongoing cameuitpatient and in-home settings has
favorable effects on some measures of health aalthheare use [15-20]. Evidence
demonstrating the efficacy of interventions withongoing care (i.e., consultative care
only) in outpatient and home settings is scarceZ2JlL No studies were found that
assessed geriatric interventions in NHs. Drawingchgsions about the effects of
geriatric care in real-world settings from triafsgeriatric interventions is challenging
because of differences among trials and differebeéseen geriatric care provided as
part of trials versus outside of these intervergioithether the favorable outcomes found
in trials translate to improvements in outcomese-world settings is not known. The
effect of geriatric care on ED use is of interéists ED use has increased in recent years,
and reductions in ED use are desirable from thepsetives of patients, providers,

payers, and society. Reliable evidence about teeand effects of geriatric care is



required in order to help policymakers, health pssfonals, and researchers develop
strategies to distribute this scarce resource raffi@ently and to inform broader

discussion about effective models of care for elath geriatric conditions.



2. BACKGROUND

Primary care has been defined as first-contacttbatds longitudinal,
comprehensive, and coordinated [24]. Adult primzage specialties traditionally include
FM, IM, and general practice physicians withouttier subspecialty training. FM
physicians are trained to care for all patientalbages, while IM physicians typically
treat adults only; according to the American Boarfdsamily Medicine (ABFM,
formerly the American Board of Family Practice) dntkrnal Medicine (ABIM),
however, the differences between these specialteetot sharply defined” [25]. In this
paper, we use the term “IM” to refer to generatintsts (i.e., excluding internal
medicine subspecialists such as cardiologists}tlamterm “specialist” to refer to
physicians other than FM/IM generalists and gedizins.

2.1. Geriatrician training and supply

Three allopathic medicine specialties offer a Gediion in geriatrics: FM, IM,
and psychiatry. Osteopathic physicians can alssyaua certification in geriatrics. The
focus of the following discussion about geriatnicteaining refers to allopathic
physicians, since by 2003, less than 5% of cedtiloes in GM had been earned by
osteopathic physicians [26]. Several major evegitded to the training and certification
of geriatricians have occurred in the last fouradkss [26]. Training in GM began in the
early 1970s with six fellowship programs. In 1988& boards established a Certification
of Added Qualification in GM; this certification i&alid for ten years. Until 1994,

physicians could qualify for the exam on the bas$isubstantial clinical experience



instead of a geriatrics fellowship. Geriatrics dalships were initially required to last two
years; in 1995, the boards changed the requirefoel@ngth of fellowships to one year.
Although physicians can choose additional yeaiGMffellowship training, this practice
is uncommon. Since 2003-2004, geriatrics fellowghasecond year and beyond have
accounted for no more than 18% of all geriatritoves [27].

Since July 1, 2006, the American Board of Inteiatlicine has considered GM
to be a subspecialty, while the American Boardarhiy Medicine continues to
recognize GM with a certification [28]. The diffexee between a certification and a
subspecialty is a difference in name only. FM-tediigeriatricians are required to
maintain their primary certification in FM, wherel4-trained geriatricians can have
their primary certification in IM or GM. The majtyiof geriatricians are trained in IM;
from 1998 to 2008, approximately 80% of GM cerafions were awarded to internists
[29].

Although nearly all FM/IM residency programs regugeriatric clinical
experience, most require less than one month wicealitime devoted to geriatric training
during the three year residency [11, 12]. This l@¥éraining stands in stark contrast to a
recommendation from the Institute of Medicine th&t/IM residents receive nine
months of geriatric experience [30]. Training regments typically do not include
geriatrics-related foci such as recognition andttreent of geriatric syndromes,
transitional care, and use of inappropriate meitinat[10]. FM/IM residents encounter
elderly patients outside of the structured gekataining period; however, exposure
without structured training may be insufficientpiepare residents to address the

complex and varied problems commonly faced by &tqetients, including not only



physical and mental health problems but also iseelated to independence, caregivers,
and social support. Because of their additionahitng and experience, geriatricians have
a number of skills that distinguish them from FM/pWysicians (see Table 2.1).
Small-scale studies have provided some limitedexwd about the processes of geriatric
care. Noting the lack of empirical work examiningether fellowship-trained
geriatricians deliver higher-quality care to oldelults for geriatric conditions than
providers without formal geriatric training, Pheland colleagues [31] used data on 140
elderly patients receiving primary care at a mddieater in the Pacific Northwest to
study processes of care. Geriatricians were lit@lyave fewer instances of potentially
inappropriate prescribing and more assessmentsriatgcian syndromes than FM/IM
physicians. A study at five clinics in Israel sugtgethat geriatricians may be particularly
likely to recommend prescription drug modificatiamd physical or occupational therapy
[32]. In general, however, a paucity of data eaistwvhether the quality of medical care
differs between geriatricians and other physici@3$.

Geriatrician supply in the United States has beeorgern for years [4, 14]. The
number of geriatricians in the US decreased fra?6®jn 1998 to 7,128 in 2007 [27, 34].
Because of the growth of the elderly populationestimated 36,000 geriatricians will
be needed to achieve the same geriatrician tolgldepulation ratio in 2030 as existed
in 2002 [35]. Yet current graduation rates fromiggics fellowship programs suggest
that there will be only 7,750 geriatricians [36].recent years, a majority of GM fellows
have been international medical graduates. Sireehthnge to the one year fellowship
requirement in 1995, the share of GM fellows whe iaternational medical graduates

has ranged from 51.6% (2002-2003) to 68.5% (20@B2(B7].



One factor affecting geriatrician supply is reimg®ment for geriatric services,
which is the same or lower than reimbursement tdlANphysicians despite the higher
amount of uncompensated care that may be requretdderiatric patient population
(e.g., interdisciplinary team care, case manageommnirring outside of a visit with a
patient) [14]. The recent Institute of Medicine oegtitled “Retooling for an Aging
America: Building the Health Care Workforce” madetrecommendations applicable to
both geriatricians and other health care profesdsofe.g., geriatric nurse practitioners):
increasing reimbursement for clinical services\agkd to elders by practitioners with a
certification in geriatrics, and instituting progra for loan forgiveness, scholarships, and
direct financial incentives [4]. As a result of thassage of the Patient Protection and
Affordable Care Act, steps are being taken to iaseereimbursement for geriatric care
and support the development of geriatricians as agshon-physician providers of care to
the elderly, although the effect of these policgrudes on geriatrician supply will not be
known for quite some time [38].

2.2. Provision of geriatric care

The proper role of geriatricians in the health carem has been widely debated.
Callahan and colleagues [39] discuss three appesachGM: focus on persons most in
need, consultative care, and health system ddsighe first approach, geriatricians
provide comprehensive primary care for elders wéroegally have a high need for
geriatric care defined by disability, geriatric dyome, or site of care (e.g., hursing home
(NH)). In the second approach, geriatricians prexadnsultation to a broader range of

elders, affecting health care through the careigealby other primary care providers. In



the third approach, geriatricians contribute tolthe@are administration and health
system design to improve health care for oldertadul

Few data are available which address whether otleesé approaches is a more
common and/or more effective use of geriatriciaesvices than the other approaches.
About 44% of respondents to a survey of geriatngihose fellowships occurred in the
1990s reported that the focus of their currenttpmsis essentially all geriatrics [40].
Other respondents said their primary focus wasagers with a secondary focus in IM
(19%), FM (6%), or another specialty (6%). Aboueaquarter of respondents reported
that geriatrics was the secondary focus of theirecu practice. Unlike FM/IM
physicians who typically provide primary care, géticians commonly provide both
primary and consultative care. Among respondengsgiorvey of geriatricians whose
fellowships occurred in the 1990s, 64% reported ttiay engage in outpatient primary
care, and 60% reported conducting outpatient congm&ve assessment [40].

Site of care differs among specialties. Claims flata 1998 for a nationally
representative sample of Medicare beneficiariesvghat geriatricians are substantially
more likely to provide care in a NH and less likeyprovide care in an office than
family medicine and general internal medicine (A)/physicians [41]. In that study,
nearly 27% of GM claims originated in NHs compated% for FM/IM claims. The
reverse was found for office visits: 72% for FM/Bdmpared to 47% for geriatricians.
Although NH care comprises a larger share of gagciahs’ practices than it does for
FM/IM physicians, the small number of geriatriciammnpared to FM/IM physicians
means that most physicians who provide NH care hav&pecialized geriatric training

[42]. Further, although most NH medical directogsve as attending physicians for at
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least some of the residents in their NHs [33], @096 of NH medical directors are
certified in GM [43].
2.3. Evidence on the effect of geriatric care

Interventions that aim to improve health care onttes for older adults have been
implemented in a host of settings. Many intervamgibave had no geriatrician
involvement, and some have no physician involveniéet primary interventionist is
typically a nurse practitioner, nurse, or socialkar). The following discussion focuses
largely on interventions that have included geic&ns. Existing evidence on the effect
of geriatric care comes largely from randomizedtamled trials (RCTSs) of
comprehensive geriatric assessment (CGA). CGAmsiladimensional, interdisciplinary
process that determines an individual’'s medicaj¢lpssocial, functional, and
environmental resources and problems, aims to ingpdiagnostic accuracy and
optimize drug prescribing, and develops a cooréith@lan for treatment and follow-up
[44-46]. CGAs that provide continuing care are trextly referred to as geriatric
evaluation and management (GEM). In contrast to G&ler CGAs provide
consultative care only (i.e., little or no follovpafter the initial assessment). In this case,
an individual's primary care physician, who is uguaot directly involved in the CGA,
determines to what extent the plan of care develappeing the CGA is followed. A
literature review on adherence to recommendatibeght outpatient and home-based
consultative CGA found that physician adherencgedrfrom 49% to 79% [47].

The interdisciplinary teams involved in CGA typigahclude geriatricians, nurse
practitioners or nurses, and social workers; lessmonly, pharmacists, physical

therapists, or occupational therapists are includieé role of geriatricians in these
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programs varies and is sometimes unclear. A gai@trmay play the leading role in the
intervention team, work closely with the primaryarventionist (typically a nurse
practitioner or nurse), or participate in a legsmsive way.

2.3.1. RCTs: Inpatient

A number of RCTs have examined the effects of GEM @nsultative CGA in
hospitals. The majority of these studies occurmak oo the year 2000 and were in
Veterans Administration medical centers; most hagphave not adopted or considered
adopting inpatient GEM [48, 49]. A meta-analysisG#M by Stuck et al. found
favorable changes in mortality at six months, kvat home at six and twelve months
(alive and not hospitalized), physical functiondawognitive function [44]. Results for
consultative CGA were less positive; cognitive fiimre increased, but there was no
effect on mortality, living at home, or physicahfttion.

Ellis and Langhorne used the same meta-analysisagdelogy as Stuck et al. and
concluded that results of more recent GEMs werefesorable than results from earlier
interventions [45]. The rate of living at home vgabstantially higher among GEM
participants, but no effect was seen on mortahgither recent GEMs nor recent
consultative CGAs have provided strong evidenca fafvorable effect on physical and
cognitive function, although the authors did naotaiect a formal meta-analysis of
consultative CGA results. In sum, evidence of tifiectiveness of hospital-based GEM
and consultative CGA programs is weak. No studieseviound that assessed the effect
of GEM or consultative CGA in NHs.

2.3.2. RCTs: Outpatient and in-home
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Because of the high cost of hospital care, marthi@imore recent CGAs have
been implemented in outpatient or home settingk [ike inpatient interventions,
outpatient and in-home GEMs and consultative CGaselproduced results that are
mixed; however, their results are more positiventtesults from hospital-based
programs. Older trials of GEM and consultative C@& not produce promising results
in either setting. A meta-analysis of ten in-homegpams (eight GEM and two
consultative CGA) and four outpatient programsg¢hGEM and 1 consultative CGA)
found few significant effects of those programsnaorality, living at home, and physical
and cognitive function [44].

More recent evidence demonstrating the effectivenésutpatient and in-home
consultative CGA is also scarce. One interventeported no effects on physical or
cognitive function, NH admission, ED use, or motyg21]. Another found improved
mental health after twelve months but no effectsnomtality or a variety of measures of
physical and mental function [17]. Consultative CA patients discharged home after
an ED visit produced a decrease in NH admissiottsréy and 120 days for high-risk
patients [22]. No effects were found for low-risktients or for subsequent ED use,
hospitalization, or costs at thirty or 120 days. éfiects were seen for elective
hospitalizations, NH admission, or mortality. A ragecent trial of outpatient
consultative CGA coupled with an intervention torgase adherence to
recommendations showed an increase in the preveotifunctional decline [23]. A trial
of in-home consultative CGA lasting four weeks aftischarge from the emergency
department (ED) resulted in reductions in the totahber of hospitalizations as well as

ED use alone; favorable effects were also seepHgsical and cognitive function [50].
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Compared to hospital-based GEM and consultative @Gy setting, evidence
on the effectiveness of outpatient and in-home G&Much more favorable. Outpatient
GEM has shown favorable effects on physical fumetig [15, 16] and mental or
cognitive health [15, 17, 18]. Some outpatient GHiMge produced either cost
reductions or no increase in costs [15-17, 51].tMese programs have failed to reduce
NH use and hospitalizations [15, 17, 18]. A metabgsis of nine outpatient CGAs (six
GEM and three consultative) found no effect on sah\f20].

In a meta-analysis of eighteen in-home interverstiamly two included a
geriatrician [52]. One of those two interventioh®wed a reduction in the risks of NH
admission and functional status decline but nocefi@ mortality; the other intervention
produced no significant effects on any of the thmsasures. Participants in an in-home
GEM intervention not included in that meta-analysasl a reduced rate of decline in
physical and cognitive function and lower likeliltsoof hospital admission and ED use
[19]. The Geriatric Resources for Assessment aé GlaElders (GRACE) trial of in-
home GEM for low-income elders reported lower EB aad hospital admissions among
the subsample at high risk of hospitalization [Z8jong the full sample, no
improvements in mortality or physical function wéoeind but other measures including
general and mental health improved. This RCT wastily one located which compared
process measures in addition to outcome measueesigR of information about urinary
incontinence and falls for those reporting the ¢towl at baseline, presence of health
care representative or living will, and presenca aiedication list were higher among

intervention participants. In sum, evidence oféffectiveness of outpatient and in-home
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GEM, and to a less extent outpatient and in-honmswaltative CGA, is mixed but
promising.
2.3.3. Analyses using observational data

Although GEM has features similar to primary cayegkriatricians and
consultative CGA has features similar to conswéatiare by geriatricians, they differ in
important ways from primary care and consultati@eedy geriatricians in the
community. The high degree of coordinated, intaigisary care found in most GEM
and consultative CGA interventions does not repriete experience of most patients
seeing geriatricians. Additionally, since the legkberiatrician involvement in
interventions varies widely, it is difficult to crecterize how the geriatrician impacts
outcomes. In order to assess the effects of ger@are more broadly than studies of
CGA, we located a handful of analyses that expjiciteasured the effect of geriatric
care using observational data. Some observatitndies have also examined the effect
of geriatric care for particular subpopulationstsas hip fracture patients [54, 55], but a
review of that literature is outside the scopehid tlissertation.

At a clinic in Washington, 146 elders participatedn intervention which
consisted of two visits with a geriatrician [56]n®visit was a systematic assessment,
screening, and examination, and the other visitavaoblem-solving session aimed at
reducing threats to functional independence anthptimg chronic disease self-
management. Participants were matched 1:3 withralsrait other clinics based on sex
and a propensity score computed using demogragimaal, and health care utilization

data. Hospitalization rate and total health castwere lower among intervention
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participants; no effects were found for mortalll admission, outpatient or specialty
visits, or high-risk prescriptions.

In a study of 512 patients at five clinics in cahtsrael who were referred to a
geriatrician from June 2003 through October 2006, ,dnly outcome measure examined
was the difference in the number of visits to thenpry care provider in the six months
before and after the geriatrician consultation [3&} control group was used. The
difference was small but statistically significgmtean of 10.9 visits before and 10.2
visits after). Although the authors reported thattweduction did not differ by group
(e.q., age, cognitive function), no multivariabledel was estimated.

Another paper examined potentially inappropriagspribing among elderly VA
patients with at least one outpatient clinic vasid one medication during the study
period [57]. The study included one individual awe facility measure of geriatric care.
Potentially inappropriate prescribing was signifitta less likely among patients who had
at least one inpatient or outpatient geriatrictvisi contrast, whether the patient was in a
facility where the proportion of patients with aabkt one geriatric visit exceeded the
median of all facilities in the sample had no asstean with potentially inappropriate
prescribing.

Each of these three studies offers some informatimut how geriatricians may
have different effects than FM/IM physicians, dugit limitations are substantial. The
studies had substantially different samples, messoir geriatric care, and outcomes;
therefore, a comparison of their results is diffictihe studies had limited external
validity. None of the study populations was natiddey two were restricted to a single

geographic location, and the third was restrictethé Veteran’s Affairs system. Finally,
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an important limitation common to all three studgethat they failed to address
unobserved variables that may affect both the @isegeriatrician and the outcome
measure. An inability to observe factors such astional status, longevity expectations,
and health-care seeking behavior that could plauaiifect both geriatrician use and
health outcomes makes estimating a causal effegrdtrician visits on outcomes
challenging.

2.4. Who should visit a geriatrician?

The published literature does not provide formadlerce or consensus on
conditions for which geriatric care is most likétybe beneficial. Information about
which groups are expected to benefit can be galifesen two sources: sample selection
criteria used in RCTs of CGA and a 2008 surveyiadaiors of geriatrics academic
programs which asked to what degree elders woultkély to benefit from geriatric care
(Table 2.2) [28]. Most trials have had lengthy segelection criteria. These include
criteria that must be met by every patient (e.gagyaphic location, demographic
characteristics) and a list of additional critesfavhich one or two must be met by each
patient (e.g., particular health conditions). Theeda are designed to select individuals
who are most likely to respond to intervention.

Health conditions used as sample selection criferi@CTs of geriatric
interventions fall into three categories: physiwaalth, mental and neurological health,
and geriatric syndromes. Interventions that useatdrs of poor physical health to
define the sample typically include chronic diaggssuch as diabetes and heart disease
[15, 18, 53, 58]. The most commonly used indicatdnsiental and neurological health

used by RCTs of geriatric interventions are denaeamid delirium/confusion [17, 58-60]
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as well as depression [58, 59, 61]. Mental andalegical health indicators are used
more frequently than physical health indicatorsol&t may be considered a measure of
physical health or neurological health [17, 59]hétconditions used to select samples
for trials fall under the broad category of gei@agyndromes, which are health conditions
that are strongly associated with advanced chrgmkge. Functional status is a strong
predictor of health outcomes and is probably thetmadely used characteristic for
recruitment into RCTs of geriatric interventiong [18, 51, 58-64]. Four other conditions
are used less frequently than functional statusaistill common: (1) bed
rest/immobility [17, 59]; (2) falls or impaired gaind balance [17, 58, 59, 61]; (3)
incontinence [17, 59-61], and (4) weight loss/méiition/failure to thrive [17, 59].

In addition to health conditions, RCT investigatbave used demographic factors
and measures of health care use as indicatorsiohwlders might benefit from geriatric
care. Trials are typically conducted using onlyigras in a particular setting (e.qg.,
hospital, community). Nearly all studies have aimumm age for sample inclusion; the
minimum age is usually 65. Some studies use 7® @sthe minimum age [15, 58, 62].
Trials have occasionally targeted populations enld#sis of socioeconomic status or
social/family problems [53, 59]. Finally, measucésealth care use including hospital
readmission, number of outpatient visits, and nunobenedications are used as sample
selection criteria in a number of trials [15, 11, 53, 56].

The idea that a multitude of conditions or chagastics may be indicative of the
potential to benefit from geriatric care is suppdrby the results of a 2008 survey of
directors of geriatrics academic programs [28].[®eslents were asked whether elders

would be likely to benefit from geriatric care gilgato some extent, to a small extent, or
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not at all relative to primary, consultative, arabpital care from FM/IM physicians.
Questions were posed about groups of elders byfagetjonal state, medical
complexity, and geriatric syndromes (Table 2.2)e Tésults of the survey are consistent
with the sample selection criteria commonly usedRi's of geriatric interventions.
Based on both RCT criteria and the survey, oldedgee appears to be an insufficient
marker for potential to benefit from geriatric ca@nly one-third of survey respondents
reported that an individual aged 75 to 85 wouldagyebenefit from geriatric care. Most
survey respondents indicated that elders with naddeo severe functional impairment
would greatly benefit from geriatric primary caféis finding mirrors the high
frequency with which activity of daily living regttions appears in sample selection
criteria for RCTs.

In addition to agreement on advanced age and fumadtimpairment, three other
characteristics that were most often reported tmdthieative of greatly benefiting from
geriatric care are closely tied to sample seleatitteria used in RCTs: complex
psychomedical problems (e.g., depression and déspecdmplex biomedical problems
(e.g., multiple comorbidities and immobility); agdriatric syndromes. In most cases, the
share of respondents indicating that consultatrMeogpital geriatric care would provide
a great benefit was similar to but slightly lowlean the share indicating that primary
geriatric care would provide a great benefit. Ingyal, most of the conditions for which
at least 80% of respondents reported the potdotia great benefit from geriatric care
have been used frequently in RCT sample selectitaria. One case in which this is not
true is frailty/vulnerability. A high proportion aespondents reported that

frailty/vulnerability were indicative of the poteakto substantially benefit from geriatric
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care. These terms are not often used in sampletisgidor RCTs of geriatric
interventions, perhaps because of the lack oftglabout how to measure these complex
constructs.
2.5. Conceptual framework

This analysis examines the relationship betweesiplan specialty and selected
measures of health care use with a focus on tleetsfbf geriatric care. From an
economic perspective, a beneficiary maximizes hiseo expected utility by making
decisions intended to maintain or increase oneddtihheapital. The choice of physician
type may affect a beneficiary’s health outcomes.éx@mple, some health crises that
lead to ED use may be able to be prevented bytaphysicians trained in the spectrum
of issues affecting elderly patients. Health staing several other factors internal and
external to the beneficiary, described below, affee specialty of the physician from
which the beneficiary seeks care (Figure 2.1). 8gbsntly, the effect of physician type
on health outcomes such as ED use arises via thel&dge, skills and experience of the
physician in conjunction with beneficiary compli@nweith physician recommendations.

A beneficiary chooses the physician(s) whose czadd to the highest expected
utility net of costs. Geriatricians are unique, dngse they are trained as both a primary
care physician and a subspecialist. They can gaatein a patient’s care as the primary
care physician or as a consultant. Since geriastie may have heterogeneous treatment
effects, an individual assesses the benefits asis ob geriatric care given their personal
characteristics and expectations. The benefitscants of geriatric care are applicable to
both primary and consultative care from a gerisgncin Study 2, we test whether the

benefits are larger for primary geriatric care thanconsultative geriatric care.
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Health status may be the most important factordffatts whether a person
chooses geriatric care. Patients who have pooedming functional and cognitive
status or geriatric syndromes are particularly sgalted to geriatric care; unlike FM/IM
physicians and specialists, geriatricians havenskte training and experience caring for
people with these conditions. In contrast, elddns are relatively healthy and those
whose health conditions are less closely relateéda@ging process or have little effect
on their functional and cognitive status (e.g.,drypnsion, diabetes) may be less likely to
benefit from geriatric care relative to other typésare. Therefore, healthier elders and
those with common chronic conditions may be ldssyito choose geriatric care.

A beneficiary may be referred to geriatric carealgghysician from whom they
have previously received inpatient or outpatiemeckor a NH resident, nursing home
staff or the medical director may recommend gedatare. In the case of referral, a
beneficiary may value the expected benefit fromagiec care in part based on trust in
the existing provider. Referral to geriatric cageriore likely than self-referral, since
anecdotal evidence suggests a general lack of leadm@labout geriatric care. The ability
of a beneficiary whose health is poor to identifig @elect alternatives to the existing
patient-provider relationship may depend in largd pn family and social support.
Socioeconomic status (e.g., supplemental healtiranse) may also affect the
aggressiveness with which the beneficiary seeksmpfor health care.

Personal preferences such as time preference agevity expectations may
affect whether a person chooses geriatric caraatéerans’ unique skill set enhances
their ability to manage both medical and non-mddispects of patients’ care (e.g.,

providing support for caregiver and family decisimaking, identifying available social
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services). These types of non-medical care arb/ltkamprove quality of life, but their
impact on longevity is less clear. Therefore, apemwho values present quality of life
more than longevity may gain more utility from geric care than someone who pursues
aggressive medical care with the intention of editg longevity at all costs. In other
words, the effect of geriatric care on utility fobeneficiary who has a high discount rate
may be larger than the effect of geriatric careaftaeneficiary with a low discount rate.
The total individual costs of geriatric care aréedined in part by
socioeconomic status (e.g., supplemental healtivanse), health status, physician
referral, patient preferences, and geriatricianlab#ity and location. A geriatrician may
provide or recommend different types or amountsané than a FM/IM physician or
specialist for a patient with a particular healidtiss. Care recommendations affect the
out-of-pocket cost of physician care, since bemafies in fee-for-service Medicare have
an annual deductible and 20% coinsurance (unléss otsurance covers these costs).
The nature of geriatric care may be such that reereices or more expensive services
are incurred initially, but the beneficiary consuess health care over time than if he or
she visited another type of physician. For examglgeriatrician may be more likely than
other physicians to refer a patient who has fumetigtatus limitations to physical or
occupational therapy. Although higher short-terratsavould be incurred under geriatric
care in this case, physical or occupational therapy reduce the risk of falls; it follows
that there may be a reduced risk of health carehaevould be associated with the
occurrence of a fall (e.g., ED use). Similarly, #ert-term cost of geriatrician visits for

medication management may be outweighed by a neduct the longer-term risk of ED
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use for adverse drug events. In either event, dseaf geriatric care over multiple
periods may be lower than the cost of care frontrerdype of physician.

In addition to socioeconomic status and healtlustaeveral other factors play a
role in the non-monetary costs of geriatric caeargh costs are lower for beneficiaries
whose provider refers them to geriatric care. Nametary costs are also affected by
patient preference; some patients incur highescasta result of changing providers than
other patients. These may include time costs d@iitg out paperwork on one’s
medical history as well as the psychological cdstnzertainty. In most cases, a
beneficiary has far less information than a phgsi@about the options and likely
outcomes of treatment [65]. Beneficiaries who a@eeially uncomfortable with this
information asymmetry may incur a higher transactiost from switching to geriatric
care than beneficiaries who are less affected bgminty. For example, a beneficiary
who has received care from the same physiciarefegral years may experience higher
transaction costs due to uncertainty than a baaefievho does not have a long-standing
relationship with a physician. Existing data suggleat most Americans prefer to have a
long-term relationship with a single primary carepder, which implies that non-
monetary costs associated with changing providengmave a substantial impact on
whether a patient receives geriatric care [66-BBlally, the costs of geriatric care are
not determined only by factors such as health stahal preferences that are internal to
the beneficiary. Physician location and availapitite external to the beneficiary but also
affect the cost of geriatric care. Conditional oocdl demand, low geriatrician supply
implies more time required to wait for an appointinand to travel to appointments. This

corresponds to higher costs for the beneficiarytdugeteriorating health and travel.
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Once a beneficiary has chosen care from a geigtror another type of
physician, the physician’s knowledge, skills, argdexience determine the contribution
of the physician to the beneficiary’s health case.un the case of consultative geriatric
care, the degree to which the primary care physicaanplies with recommendations
from the geriatrician also plays an important iolevhether the geriatric consultation
affects subsequent health care use. As describeahile 2.1, the marginal product of
GM relative to other specialties is driven by skdluch as diagnosis and management of
acute and chronic conditions as well as involvemeétit other providers, social services,
and caregivers. These features of geriatric caseathaw beneficiaries who receive care
from geriatricians to have a lower likelihood oflta care services such as ED use and
in-hospital death that are typically considereteéaundesirable (compared to similarly ill
beneficiaries who receive care from other typeglhgfsicians). In other words, because
geriatricians have knowledge, skills, and experahat distinguish them from other
types of physicians, geriatric care plausibly letdsetter health outcomes than non-
geriatric care for certain patients.

This conceptual framework identified internal amxteenal factors that affect use
of geriatric care and the pathways of the effe@esfatric care on health outcomes. The
discussion focused on health status as a key faffemting the benefits and costs of
geriatric care. The reason health status is intatly linked to the expected utility from
geriatric care is that the marginal product of Gvhot likely to be the same for all elders.
Both the sample selection criteria and the empinoadels used in this dissertation
reflect these effects of health status and otheofa internal and external to the

beneficiary on geriatrician use and the effecterfagric care on health care use.
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2.6. New contributions

This is an opportune time to examine the effectgavfatric care; in the short-run,
the number of elders in the US will grow substdlytiavhile geriatrician supply is
predicted to continue to stagnate due to low rdmation rates and failure to fill
geriatrics fellowship positions. Using a large, gemhically diverse sample of elderly
Medicare beneficiaries, we assessed patient-latetqms of geriatrician use and the
association of geriatric care with ED use and ofifgssician visits. This study
complements the literature on RCTs of multidiscigty geriatric interventions and
makes a substantial contribution to the limited banof existing studies that used
observational data to examine the effect of visitgeriatricians. The effects of both the
number of visits to a geriatrician as well as geigacare as a share of the beneficiary’s
total physician visits were examined. Using muétipleasures of geriatric care provided
depth to the analysis and expanded the policy oaptns of the results.

The results of this study are not definitive; adadial studies are needed to
examine the effect of geriatrician use on otherartgmt outcomes (e.g., quality of life,
functional status) and to determine whether theltesf this study can be replicated
using other samples. However, by focusing on plysichoice and health care use, this
study provides vital information about the effeatgeriatric care at a time of marked
increase in the elderly population and recent galltanges designed to increase support

for geriatric care and education.
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Figure 2.1. Conceptual framework
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Table2.1. Key features of geriatric care

» Expertise in managing common conditions that afbéder persons including
dementia, falls, urinary incontinence, malnutritiosteoporosis, sensory
impairment, and depression

» Understanding the interaction between aging andratbnditions and diseases

* Recognizing the effects of aging and other cond#ion clinical health, physical
and mental function and independence

» Understanding the appropriate use of medicatiomstid the potential hazards and
unintended consequences of multiple medications

« Coordinating care among other providers to helpeptg maintain functional
independence and improve their overall qualityifef |

 Evaluating and organizing health care and socraices to preserve the
independence and productivity of older persons

* Assisting families and other caregivers as theg fdecisions about declining
capacity, independence, availability of supporvees, and end-of-life decision-
making

Source: American Geriatrics Society [13]
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Table 2.2. Characteristics/conditions indicative of potential to benefit from geriatric care

Survey of directorsof geriatric academic

__.......Randomized controlled trials ____: _____programs[5]
Frequency of | % responding
Characteristic/condition use i Characteristic/condition greatly benefit | Conditions used in thisdissertation
Physical health : :
Diabetes, heart disease, Complex biomedical
stroke Moderate problems 79%-82% Stroke
Mental/neurological
health
Psychomedical
Dementia, depression High complexity 81%-87% Dementia, depression
Psychomedical
Delirium/confusion Low complexity 81%-87% Delirium
Geriatric syndromes |
. Pressure ulcer, fractures, dislocations,
Functional status, . lacerations, osteoporosis, syncope,
falls/impaired gait Moderate to severe hearing impairment,
and balance High functional impairment 59%-82% vision impairment
Incontinence Moderate Geriatric syndromes 75%-82% rinddy incontinence
Bed rest/immobility, ' Unexplained health . Weight loss/malnutrition, failure to
weight loss/malnutrition Low decline 68%-73% thrive, dehydration, pressure ulcer
Advanced age
65+ High 75-85 33%-40% 66+
70+ or 75+ Moderate >85 None

Demographic characteristics
Socioeconomic status,

social/family problems Low

Socioeconomic, family, or
. ethical problems

68%-82% |

67%-69%

ZIP code level income {@monly)
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Survey of directorsof geriatric academic

... Randomized controlledtrials | programs[s]
Frequency of | % responding
Characteristic/condition use . Characteristic/condition  greatly benefit" ;| Conditionsused in thisdissertation

Measures of health care use
Hospital readmission,
number of outpatient
visits, number of | |
medications Moderate | End-of-life/palliative care %-25% ! None

A “Greatly benefit” refers to the percent of respemis who said that someone with a given charatitécendition would greatly benefit from primary,
consultative or hospital care from geriatriciarmnpared to the benefit of care from FM/IM physigan



3. METHODS

This chapter provides an overview of the methogie® used for the three
studies. Much of the information contained herenisalso included in the methods
sections for the individual studies. The method@sdor the three studies were the same
when possible; in some cases, samples, measuresfimations varied because of the
nature each of the studies.

3.1. Research design

This dissertation used a retrospective cohort defigta analysis began on the
date when the beneficiary was included in the saraplthe basis of a diagnosis of a
qualifying geriatric syndrome/condition (discussednore detail below). Beneficiaries
were followed from this date until date of deatiudy end (12/31/2007), or admission to
a long-stay hospital. In Study 1, we examined gswaiation of geriatric care with
contemporaneous demographic characteristics andrbadities. In Studies 2 and 3 we
used lagged measures of geriatrician visits to @xamhe relationship between geriatric
care and health care use.

3.2. Data sources

The main data source for this dissertation was bsdi claims. Data from
Medicare Provider Analysis and Review (MedPAR), gawient, Carrier, and
Denominator files were available for 2002 throudd02 Medicare claims data were

supplemented with ZIP code-level data from the 2@énsus and Rural-Urban



Commuting Areas Codes [69, 70]. Data for the imatnts were from an analysis file
constructed using aggregated data from the AmeMedtical Association (AMA)
Physician Masterfile and the American Board of MatiSpecialties (ABMS). Since
AMA and ABMS data for 2007 were unavailable, dataZ003-2006 and 2009 were
used to interpolate the values of the instrumerdahbles in 2007.

3.3. Sample

We used 2002-2007 Medicare claims data for bereies who met the following
criteria (Figure 3.1): an acute care hospital stdl a diagnosis of acute coronary
syndromes (ACS) (ICD-9 codes 410.xx, 411.1x, ar@l9) from January 2003 through
October 2004; age 66 years at the time of the hospital stay; andieoausly enrolled
in Medicare Parts A and B until death or 12/31/2(0¢€ last date for which data were
available) (n=965,087). The initial sample of nganhe million beneficiaries was
identified for a separate study [71].

The data used in this dissertation were advantagleecause of the large initial
sample size; since geriatric care is rare, havilagge sample was critical. Yet the
presence of ACS alone is unlikely to suggest arniatieto benefit from geriatric care in
excess of the benefits that would be expected MM or specialty care. In order to
ensure a sample with the most potential to befrefit geriatric care and sufficient
statistical power, we used two additional samplect®n criteria: diagnosis of a geriatric
syndrome/condition in a setting other than a lotay-fospital at least one year after the
hospitalization for ACS and before the date of deat12/31/2007 (n=452,985), and no

diagnosis of the same syndrome/condition in thepwiar years (n=340,848).
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Requiring a diagnosis of one of the geriatric spnaes/conditions (Table 2.2)
created a buffer between measurement of physicsits Yor this dissertation and use of
cardiac care around the time of the hospitalizatimther, in the case of acute
conditions such as stroke and fracture, requiriengeliciaries to have a look-back period
of two years maximizes the likelihood that the diagjs represents the onset of the
condition. The rationale for this criterion wasnti&cation of a point in time at which a
beneficiary’s health status may have recently chdngince physician care may have
particularly important effects on health care udkWing a health shock. Taken together,
requiring a diagnosis of a geriatric syndrome/cbadiand a look-back period of two
years for that diagnosis restricted the sampleetehciaries who were most likely to
benefit from geriatric care. Geriatrician use walsstantially higher among beneficiaries
in the final sample than among beneficiaries wiibrdit meet these two sample selection
criteria relating to diagnosis of the geriatric dggme/condition, which suggests that the
conditions we chose may in fact have indicatedya hkelihood of benefiting from
geriatric care.

Diagnoses occurring during long-stay hospital rdsavere not used for sample
selection, since patterns of health care use arkedly different for long-stay hospital
patients. The mean (median) stay in a long-stapitadsn our claims data was 580 (595)
days. During that period of time, beneficiaries Vdonot have been at risk for the
outcomes in Studies 2 and 3. An additional samgliecion criterion was used in Study
1: a minimum of one year of follow-up data afteaghosis of the geriatric condition (n =
214,375). Of the beneficiaries who met all critenaept a minimum of one year of

follow-up data after diagnosis of the geriatric diion, 55% died within the first year
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following diagnosis. The remaining 45% had lessitbae year of data available between
the date of diagnosis and 12/31/2007. In additotmé full sample, analyses for Study 1
were conducted using subsamples defined by themresof dementia and congestive
heart failure (CHF).

Studies 2 and 3 had the same number of benefigidmh had 287,259
community dwellers and 66,551 NH dwellers. Studys2d person-month observations.
The sample sizes were 5,277,762 (community) an@b]1@2 observations (NH). Some
beneficiaries (n=26,875) had observations in blethcommunity and NH samples. Study
2 used person-six month observations. The samgds siere 1,006,879 (community)
and 195,433 observations (NH).

3.4. Measurement
3.4.1. Physician visits

Data in the Carrier files are divided into clairaad each claim can have up to
thirteen line items. Each line item has its owmffrdate” and “to date” as well as its
own Unique Physician Identification Number (UPIMJe defined a physician visit as all
line items provided to a single beneficiary on\eegidate by a single physician [6]. We
used the line item date rather than the claim batause, in some cases, these two dates
differed. For example, 22.9% of claims with twonaore line items had at least one line
item from date that did not match the claim fronteda

A visit in the claims data was included in this lgses if it met one or more of the
following criteria: 1) associated with a physicieslated performing provider Unique
Physician Identification Number (UPIN) [72, 73];y 2007 claims data only, UPIN

was missing but a National Provider Identifier (NR&s present (unlike UPIN, NPI data
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do not have any inherent information about whetherprovider is a physician); or 3) the
performing provider specialty indicated that theypder was a physician assistant or
nurse practitioner. Visits were identified using&gson-Eggers Type of Service
(BETOS) codes for evaluation and management seryiaevided during office, home,
and NH visits as well as consultations [72]. Afidiitems with BETOS codes M1A,
M1B, M4A, M4B, and M6 were included unless oneld following Healthcare
Common Procedure Coding System (HCPCS) codes \easmir 99221-99239, 99251-
99255, 99261-99263, 99271-99275, 99411-99412, 995187, or GO175.

Physician visits were measured by specialty graopby individual physician.
Three specialty groups were used: geriatriciang/|MNdhysicians, and specialists. For
example, one visit to each of two geriatriciansemeeated the same as two visits to a
single geriatrician. Visits to general practitiosigoreventive medicine physicians, nurse
practitioners, and physician assistants were iduwsith FM/IM physicians. NAs and
PAs can bill Medicare directly, and in non-hospsettings, they can bill incident to a
physician service. They receive 85% of the physiéeée schedule when they bill
Medicare directly and 100% when they bill incidemphysician service (i.e., there is no
record of NP or PA involvement) [74]. About 35%MNPs and PAs are in FM, while
more NPs than PAs are in IM or GM (17.8% and 5.9% s are in IM and GM
respectively, compared to 8.5% and 0.8% of PASs). [FBlerly patients are less likely
than younger patients to see a NP or PA only [Wiedicare claims data do not identify
PAs and NPs by their specialty, and no data weraténl on practice patterns of
gerontological NPs. Therefore, it is not possibl¢his dissertation to identify or infer the

use of gerontological NPs.
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In the specialist group, we included all specialtiegat could possibly be
considered as providing the bulk of care to a beref. The following specialties were
included in the specialist group: addiction medigiallergy and immunology,
cardiology, dermatology, endocrinology, gastroesitayy, gynecological oncology,
hematology, hematology-oncology, infectious diseaseerventional radiology, medical
oncology, nephrology, neurology, neuropsychiathbstetrics/gynecology, osteopathic
manipulative treatment, physical medicine and réitaion, psychiatry, pulmonary
disease, radiation oncology, rheumatology, surgoablogy, and urology.

Physicians self-designate specialty when they afgphecome a Medicare
provider; this specialty appears in the Carria. fince specialty is self-designated,
geriatrician specialty does not necessary imply @ahahysician has ever been or is
currently certified in GM. If a physician lists ntiglle specialties on their application,
they identify the specialty they want listed firstclaims data. In some cases the first
specialty may not be listed if a claim merits usampther specialty on the basis of the
services provided (Research Data Assistance Cqraespnal communication, January
13, 2010). Medicare updates the records only whemphysician or his/her institution
sends an update to the Centers for Medicare andcklddServices.

3.4.2. Geriatric care

Compared to non-geriatricians, a much larger sbbageriatricians were listed as
having multiple specialties in the claims datadaingle year (e.g. a physician whose
specialty is listed as GM for some visits and FMdthers). Using a dataset with one
observation per physician per year, we found tBafl% of physician-year observations

that had at least two GM visits also had non-GMig he corresponding figures for
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physician-year observations that had at least tMdN visits and also had non-FM/IM
visits were much smaller: 5.1% (FM) and 9.9% (IM).

Because geriatricians had multiple specialties roften than other physicians,
using the specialty listed for a given visit likelypuld have undercounted geriatrician
visits. We assumed that physicians who are tram&M apply their geriatric
knowledge and experience in the care of all ol@giepts regardless of which specialty is
listed for a particular visit. We considered phiams with at least two visits in a year
coded as GM to be a geriatrician for all visitsatlybeneficiaries in that year. All visits
by all beneficiaries for whom data were availalle=(965,087) were used to identify
physicians with at least two GM claims. We used bwonore visits to minimize the
possibility that the geriatrician designation wasearor. Of the visits labeled as GM by
the two or more visit measure, 90.2% were labete@ldl by the original claims data
(i.e., the two or more visit measure did not sutitsadly over count GM visits). In
contrast to measurement of GM visits, FM/IM andcsglest visits were classified based
on the physician specialty listed on the Carriairol

Group practices may bill under a single UPIN. GralRiINs typically have a first
digit of W — Z [73]. However, in some cases, mudiproviders may bill under a single
physician-related UPIN. If this practice was widesal, then assigning GM to all visits
for physicians who have two or more visits code&d& could have introduced
substantial measurement error (i.e., GM would hbeen assigned to visits provided by
a non-geriatrician who billed under the same UPSMN g@eriatrician). A comparison of
UPINs and NPIs in the 2007 data suggested thaipteufiroviders billing under a single

physician-related UPIN is not a widespread issdgh®physician-related UPINs that
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appeared on one or more claims in 2007 on whichi®l&ko listed, 96.3% were
associated with only one NPI. Only 0.3% of UPINsevassociated with more than two
NPIs. Practice-level NPIs also exist and may kedigor the billing provider, but
individual NP1 is listed for the performing provide

We used several measures of geriatric care irhtlee tstudies (Table 3.1). For
Study 1, we measured any geriatric cark \isit) in six months and one year as well as
an ordered measure of geriatric care in one yedr,; Dto 3, 4 to 6, and/ visits. For
Study 2, we used three measures of geriatric casximonths. Two measures indicated
the dose of geriatric care: any geriatric care Br¢gl or>3 visits. These measures were
used for Study 3. A third measure indicated gaeoaare as a share of all physician visits
[72, 77]. The reference category was beneficidoesvhom FM/IM visits accounted for
the largest number of total visits (“FM/IM plurafi). Three groups were compared to
FM/IM plurality: (1) beneficiaries for whom geriatran visits accounted for the largest
number of total visits (“GM plurality”); (2) benefiaries who had at least one geriatrician
visit but for whom geriatrician visits was not tlaegest number (“GM consultation”);
and (3) beneficiaries for whom specialist visitswiae largest number (“specialist
plurality”).

Studies 2 and 3 measured geriatric care using@maenth lag. We chose to use a
lagged measure of visits to ensure that the geriedre occurred prior to outcomes. The
data showed that among those who had any gercatré; a sizeable share of
beneficiaries had a single visit only. We chosade a six month window because using

a shorter measure of geriatric care (e.g., thremstimsp would have failed to capture many
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of the beneficiaries who had a single geriatriaigsit, while using a longer measure (e.g.,
nine months) could have hidden a true effect ofagyéc care if it diminished over time.

It is possible that six months may be too longoar lbrief a period of time for
geriatric care to affect outcomes. A shorter measfigeriatric care may be more
appropriate if one hypothesizes that the effeqthyfsician care diminishes substantially
over time. On the other hand, when measuring gmie visits as a share of total visits
(i.e., GM plurality care and GM consultative calggying a longer time period over
which to categorize physician use may provide artpicture of which physician
specialty is really driving the beneficiary’s cav®e conducted sensitivity analyses for
Study 2 regarding the measurement of geriatric. ¢dsang the three month measures,
sample sizes were the same as the six month meatlgiag the nine month measures,
sample sizes decreased because additional datanesded for each observation. The
community sample size decreased from 287,259 t1889while the NH sample size
decreased from 66,551 to 61,526.

3.4.3. Dependent variables

The dependent variable in Study 2 was ED use. &Dwas measured using
MedPAR claims for beneficiaries who were admittedhe hospital after the ED visit;
for those who were not admitted to the hospital,USB was measured in from Outpatient
claims. In MedPAR claims, a positive ED charge catitd ED use in MedPAR claims,
while a claim for revenue centers 0450-0459 or (G@8icated ED use in Outpatient
claims [78]. In Study 3, FM/IM physician visits asgecialist visits were measured as the

number of visits in six months. These visits weeasured the same way as visits to
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geriatricians (Chapter 3.4.1) were measured, exsyggtialty for FM/IM visits and
specialist visits was taken directly from the liteam in the Carrier claim.
3.4.4. Comorbidities

Several options exist for measuring comorbiditreanalyses of observational
data; comorbidity measures developed by CharlsdrEdirhauser are the two most
widely used methods [79, 80]. The Elixhauser mettreates individual binary
indicators for 30 comorbid conditions, while theatlson method creates a single
indicator generated by 17 comorbidities. Severaliss have compared the performance
of the two methods. Studies which use inpatierd ttapredict mortality have concluded
that the Elixhauser method has better predictiwggodhan the Charlson method [81,
82]. Additional evidence suggests when using owgpatind/or physician claims in
addition to inpatient claims, the Elixhauser methaaly be a superior predictor of
mortality, hospitalization, and physician visitS[®84]. Another comparison of the two
methods found that they produce similarly preditdiof health care expenditures [85].
Based on the existing evidence, we concluded kieaEtixhauser method is at least as
good as (and likely better than) the Charlson nektbo predicting health care use.

MedPAR, Outpatient, and Carrier claims were usedé¢ate indicators of the
Elixhauser comorbidities and the geriatric comaitied listed in Chapter 3.3. Indicators
for the Elixhauser comorbidities were generatedgisoftware from the Healthcare Cost
and Utilization Program [86]. This software norngaticludes only diagnoses that are
unrelated to a claim’s principal diagnosis; thisuasption was relaxed to allow for the
inclusion of all comorbidities in order to capt@® full a picture as possible about a

beneficiary’s comorbidity burden. In order to preveverestimation of geriatric
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condition prevalence and to avoid “rule out” diage®, comorbidities were identified
only if they were found in one MedPAR or two or m@utpatient or Carrier claims
occurring more than thirty days apart [87, 88].

Relying only on comorbidities indicated in the abai data in a given month
would likely undercount comorbidities that are hkely to be reversible (i.e., likely to
still be present even when not indicated in clagat). Our files had only up to five
additional diagnosis codes (Medicare claims carehgwvto ten diagnosis codes in
addition to the principal diagnosis), and evidesgggests that diagnoses may be
underreported in claims data [89, 90]. In an efforidentify all comorbidities likely to
have been present in a given month, we differeedidetween comorbidities that may
have been reversible and those that were unlikebetreversible (e.g., depression may
be reversible, but dementia is not). We indica@aarbidities that may have been
reversible only in the months during which the dieges appeared in the claims data.
Comorbidities that were not likely to be reversiblere indicated in the month of the first
diagnosis and for the remainder of the study peride following comorbidities were
treated as non-reversible: stroke, osteoporosmedsa, urinary incontinence, hearing
impairment, vision impairment, hypertension, digiselCHF, deficiency anemia, chronic
obstructive pulmonary disease, peripheral vasaitsmase, hypothyroidism, valvular
disease, diabetes with complications, tumor withatastasis, renal failure, other
neurological disorder, rheumatoid arthritis, obgsitetastatic cancer, paralysis,
lymphoma, liver disease, and alcohol abuse. Akkottomorbidities were treated as

reversible (depression, dehydration, syncope,dracpressure ulcer, weight loss, failure
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to thrive, laceration, delirium, dislocation, hyfrsion with complications, psychoses,
coagulation deficiency, pulmonary circulation dder, and blood loss anemia).
3.4.5. Control variables

In all three studies, metropolitan status was oletaby linking ZIP code to
Rural-Urban Commuting Area Code [69]. Median howé&imcome was measured at the
ZIP code level using data from the 2000 Census.catie was generally derived from
the claims files; for beneficiaries with no physieivisits in a year and all beneficiaries in
2007, ZIP code came from the Denominator file. Daligibility measured whether the
beneficiary had some or all of their Medicare c@stsl by the state Medicaid program
[91]. In Studies 2 and 3, binary indicators identifj the month (for Study 3, the first
month of the six month period) captured season@t@an in the outcome measures and
linear and non-linear time trends captured any gbaiin the outcome measures that
occurred during the study period.
3.4.6. Instrumental variables

The first instrument for geriatric care measuredagecian supply: a count of the
number of geriatricians in the beneficiary’s hormermty per 10,000 residents aged 65
and older. The second instrument measured diffi@tedistance to geriatric care: the
difference between the distance from the benefigdrome ZIP code to the ZIP code of
the nearest geriatrician and the distance from holRecode to the ZIP code nearest
FM/IM physician or specialist. Physicians were iglig to be included in the data
generating the instruments if they were clinical¢five, non-resident, and non-federal.
Clinically active physicians exclude physicianshwiine or more of the following

characteristics: (1) dead; (2) older than 80 yg@j)smajor professional activity is listed
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as administration, medical teaching, researchtiveaemporary foreign, or other; (4)
type of practice is listed as administration, mabiieaching, research, retired, other
medical activities, temporarily not in practice,mmt active for other reasons; or (5)
primary present employment is listed as non-patant. Resident physicians were
excluded since they have not finished graduate caédducation, and federal physicians
were excluded care because from those physiciars svailable to the general public.
More specifically, although the Department of Vates Affairs employs a number of
geriatricians, we excluded those physicians froeitistruments because visits to
physicians in a Veterans Affairs facility typicallye not billed to Medicare (i.e., do not
appear in Medicare claims data).

FM/IM physicians and specialists were identifieddosynary specialty from the
AMA data and the first current certification froimet ABMS data. Geriatricians were
identified by primary and secondary specialty friiv@a AMA data and up to three current
certifications from the ABMS data. We identifiedrigéricians differently than FM/IM
physicians and specialists in order to be congistéh the differences in how we
measured geriatrician visits and visits to otheysptians in the claims data.

Multiple ZIP codes are reported for most physiciemthe AMA data. The ZIP
code and corresponding county code we used for @agdician were from the address
that was most likely to be the place where the fgigys practices most of the time. If the
preferred mailing address was used for all phys&;i&5-60% of addresses would be
home addresses. The “max office” procedure createxidress that is most likely to be
the place where the physician practices most ofithe (e.g., screens for cases where the

preferred mailing address is a home and an alematling address is an office). Using
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this procedure, 86% of addresses for office-basgsipians are office addresses.
Distance was measured as the number of miles betimeecentroid of the beneficiary’s
home ZIP code and the centroid of the physiciancO@e using the zipcitydistance
function in SAS 9.1.3.

3.4.7. NH residence

Long-term NH dwellers are likely to have differemobservable characteristics
than community dwellers or beneficiaries who hawgief stay in a skilled nursing
facility (SNF) (e.g., poorer functional and cogwétistatus). By separating beneficiaries
into two groups based on setting, we hoped to meg@rwithin-group variation in
unobserved characteristics. A beneficiary was tladsas a long-term NH resident if he
or she met the following criteria: (1) three conge® months with at least one nursing
NH claim; and (2) at least one of these monthsrmaskilled nursing NH (SNF) claims.
Place of Service codes 31 and 32, HCPCS codes 9888118, 99379-99380, and G0066,
and BETOS code M4B indicated long-term nursing Nid in Carrier claims. SNF stays
were identified using the SNF indicator code in A& claims. A beneficiary was in
the community sample until the date of death, drstualy, or the first month in which he
or she was identified as a NH resident.

We used an alternative, less restrictive measui-bfesidence for sensitivity
analyses to determine whether the results repart&tudies 2 and 3 were sensitive to
changes in how NH use was identified. Under theriadttive definition, NH residency
was measured on the basis of two consecutive manthst least one NH claim; there
was no requirement about whether either or bothede months took place in a SNF or

other NH. The number of beneficiaries in the comityusample decreased by 15,177
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(5.3%), while the number of beneficiaries in the Biinple increased by 28,762 (43.2%).
The NH sample increased by more than the commaaityple decreased because many
more beneficiaries had observations in both sampidsr the alternative measure of NH
residence than under the original measure.
3.5. Overview of data analysis

The starting date for the study period of all thsaelies was the same (Figure
3.2). This date was determined by the setting iitiwthe beneficiary was diagnosed
with the qualifying geriatric condition. If the beficiary was in a hospital, the discharge
date from the MedPAR record was used as the ggagtate. Hospital discharge date was
used rather than admission date since the bengfwias not at risk for the outcomes
used in Studies 2 and 3 during the hospitalizatiothe beneficiary was in a SNF, the
starting date was the admission date in the MedR&Brd for the SNF stay. If the
beneficiary was in neither a hospital nor a SNE,dtarting date was the claim “from
date” on the Carrier or Outpatient record. In otlverds, the date in the Carrier record
was used as the starting date only when it dicbnotir between the admission and
discharge dates of any of the beneficiary’'s MedRégords.
3.5.1. Use of geriatric care in non-hospital seggn

To examine the frequency and location of geriataie as well as characteristics
associated with the use of geriatric care, we dsea from the twelve months following
the date of diagnosis of the geriatric condition.ekamine the use of geriatric care over
time, we used data for six month periods beginmith the date of diagnosis of the
geriatric condition and ending on the date of death2/31/2007. We chose six month

periods because we felt that three months washod a time to infer a pattern of
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physician use, while nine months would have sulist&nreduced our ability to look
across time. On average, we followed beneficidnoe$our periods of six months (two
years); for 23% of the sample, we had data for tmtyperiods of six months (the first
year following the geriatric diagnosis). Betweeagtiosis and date of death or
12/31/2007, the 214,375 beneficiaries had 813,88iptete six month periods of data.
3.5.2. Association of geriatric care and emergetheyartment use

The unit of analysis for this study was the bemafy-month (30 day period)
beginning with the date of diagnosis of the geicatondition. ED use was estimated as a
function of geriatric care during the previous signths. Using a lagged measure ensured
that the geriatric care occurred prior to the EB. Uss discussed in Chapter 2.5, a host of
factors may play a role in whether people chooseie care including health status,
family support, referral from one’s existing progrdbr NH, and the costs of geriatric
care. Since some of these factors may also affeaide and were unobservable in
Medicare claims data, we used linear probabilityeis (LPMs) with individual fixed
effects (FE) to control for time-invariant unobsedwariables.

When unobservable variables vary at or below thel lef the FE, the preferred
approach is IV regression if a valid instrument bandentified. We do not present
results from IV regression as the preferred apgrdaceither Study 2 or Study 3 because
of questions regarding the validity of our instrurtseand the highly implausible effect
sizes estimated by the IV models for some measirgsriatric care in Study 2. Our
instruments are described in Chapter 3.4.6, and\onorethodology is described in

Chapter 3.6.
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Six months may be too long or too brief a periodimok for geriatric care to
affect outcomes, so we also measured geriatricaarethree months and nine months.
To test whether our measure of long-term NH useavasly restrictive, we used an
alternative measure: two consecutive months withast one NH claim. We also
conducted the analyses for beneficiaries who hdidgnosis of dementia in the first
month.

3.5.3. Association between visits to geriatricians visits to other physicians

In Study 3, we examined visits to FM/IM physiciaarsl specialists as a function
of geriatric care in the previous six months. Thé af analysis was beneficiary-six
months. We chose six months in order to balancalesire for a long follow-up period
with the need to minimize the impact of censoring enaintain a sufficient sample size.
We estimated ordinary least squares (OLS) modéhg ursdividual FE. FE was the
preferred specification because of our concernsitdinas from self-selection of geriatric
care and difficulties locating valid instrumentalriables. For all outcomes and both
samples, F tests of joint insignificance of theWte rejected (p<0.000), and Hausman
tests indicated that estimates from OLS models wea@nsistent (p<0.000).

Results from Poisson models with FE were very sinid results from OLS
models with FE; we chose OLS as the preferred Bpatton for ease of interpretation.
Ideally we would have used a negative binomial nhadgth FE, since specification tests
suggested the presence of overdispersion (p<0.B@Wever, the FE negative binomial
model in Stata did not appear to be analogouset@dhcept of FE that we used in the
OLS models (i.e., FE that that uses only withinnmdtlial variation to estimate

parameters and then averages the estimates acdbgduals).
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To assess whether the relationship between gerre and specialist visits was
moderated by FM/IM care, we included FM/IM visitsthe previous six months as an
explanatory variable in the model estimating sgestigisits and vice versa. We
measured physician visits during three months adtamative to six months because of
our concerns about censoring due to death or estidy. We used binary dependent
variables (any FM/IM visits and any specialist t83n six months) to allow for the
possibility that geriatric care may have affecteel likelihood of having any physician
visits rather than the number of physician visits.test whether results were sensitive to
measurement of geriatric care as 1, Z3wisits, we estimated models measuring
geriatric care as 1, 2, 3, ard visits. To test whether our measure of long-tBiifhuse
was overly restrictive, we used samples definedrbglternative measure: two
consecutive months with at least one NH claim. Wa#ared IV as an alternative to FE
since FE do not eliminate bias if time-varying usetved variables are related to both
geriatric care and physician visits. We estimatédbdels using two-stage residual
inclusion (2SRI).

3.6. Instrumental variables
3.6.1. Rationale

The theoretical justification for using measureg@fiatrician supply and location
is that geriatrician availability impacts the likedod of using geriatric care but is
uncorrelated with unobservable variables that &#fesits to other physicians, ED use, or
in-hospital death. Geriatrician supply is likelylde positively associated with use of
geriatric care. A beneficiary who lives in an avath a relatively high geriatrician to

elderly population ratio is more likely to be awafehe availability of geriatric care than
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one who lives in an area with lower geriatriciap@y. Further, higher geriatrician
supply may lead to reduced costs for waiting t@wban appointment. Because of their
medical history, beneficiaries in our sample mayehaore physician visits and more
problems finding transportation than elders witttdrehealth status or younger adults.
Since their transportation costs may be highefedintial distance may negatively
impact a beneficiary’s likelihood of using geriatdare. Having two instruments is
helpful in a statistical sense because multiplerumsents allow for a test of
overidentification. Further, although the differa@htlistance measure is likely to be
correlated with geriatrician supply, differentiasnce is a more flexible measure
because it ignores geographic boundaries. Thrapsitant in light of existing evidence
that, for example, the health benefits of accesaddical care in urban counties spillover
into rural counties with close proximity to urbasuaties [92, 93].

The instruments were valid only if there is wasdimect effect of geriatrician
supply and differential distance to geriatric caneoutcomes and the instruments were
uncorrelated with unobservable variables that atfexse outcomes. Physician supply
and differential distance have been used as instntsfor the receipt of cardiac care [94,
95]. Some research suggests that primary careqeosupply is correlated with area-
level health outcomes and that physician densigndogenous in models of area-level
health [96-99]. A recent paper found a connectietwien area-level primary care
physician supply and individual-level outcomes [[LO® address concerns about the
supply instrument, we used an alternative meadusapply that measured the

availability of geriatricians relative to other ggof physicians rather than indicating the
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actual availability of geriatricians: the ratio@junty geriatrician supply to county
FM/IM and specialist supply.

Despite using an alternative instrument, geri@nsupply (and therefore
distance) is highly correlated with the presencaaaidemic medical centers, and it
seemed implausible to us that there would be nbsemwed, area-level differences in ED
use and physician visits related to the presene@ @icademic medical center. To explore
the validity of excluding the instruments from #guation of ED use, we compared two
groups: community dwellers who lived in an area relgeriatrician supply was at or
above the median for all community dwellers, araséhwho lived in an area where
supply was below the median (we did a similar comspa for the NH sample) [101].
This comparison suggested that the distributioobservable variables was not
independent of geriatrician supply. For exampledheiaries who lived in an area with
high geriatrician supply had much higher median @Be income and were less likely to
be dual eligible than beneficiaries who lived inaaaa with low geriatrician supply.
Differences in observed socioeconomic status arel@matic, because unobserved
socioeconomic status may be associated with bathtgeian supply and ED use and in-
hospital death. In short, differences in observahlgables between groups that were
defined by values of the instruments suggestedhigainstruments were not functioning
well as a natural experiment for geriatric care.

3.6.2. IV estimation

The description of IV estimation provided in thengnder of this chapter refers

to Study 2 (we conducted a similar IV estimation$tudy 3). Two-stage least squares is

not an ideal IV estimation technique for a binaependent variable because of well-
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known shortcomings in LPMs (e.g., assumption ofstamnt marginal effects and
predicted probabilities outside the 0 to 1 intexv@ur main IV results for the effect of
any GM use were generated using a recursive btegpi@bit model [102]. In a recursive
bivariate probit model, the dependent variablersd equation appears on the right-hand
side of the other equation. The error terms froenttio equations are allowed to be
correlated. In order to compare IV estimates ferdffect of any GM use with other
measures of geriatric care, we used two-stageuaisiaclusion (2SRI) in which both the
observed value of the endogenous variable andrdtigbed residual from the first stage
equation are included in the second stage equatlm2SRI approach has been used for
several specific nonlinear models [103-105]. TeBasu, and Rathouz [106] show more
generally that 2SRl is a theoretically consistemplementation of IV in non-linear
models.

The predicted residual was calculated as the éifi@e between the actual value
of the dependent variable and the predicted prdibabihe first stage logit model had
one residual, while the first stage ordered logdel had three residuals because there
were four levels of geriatric care in the ordereszhsure. The categorical measure of
geriatric care was estimated via a multinomialticgnd three predicted residuals were
calculated as differences between mutually exctubimary variables and predicted
probabilities. For example, the residual for GM sdltative care was generated by a
dummy variable indicating whether a beneficiary weasially in the GM consultative
care group minus the predicted probability of bemthe GM consultative care group.
Evidence from Hausman tests of the assumptiondsgandence of irrelevant

alternatives in the multinomial logit model sug@ekthat this assumption was supported
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(p<0.05). Bias-corrected confidence intervals foarmges in the predicted probability of
the dependent variable were generated by bootstig@p0 random samples drawn at
the beneficiary level with replacement. Bias-cotedaconfidence intervals for odds
ratios were generated using bootstrapping 250 rarsomples drawn at the beneficiary
level with replacement.

Depending on whether the measure of geriatric waebinary, ordered, or
categorical, the first stage equation that predigieriatric care in a six month period was
estimated using a logit, ordered logit, or multinainhogit model with standard errors
clustered at the beneficiary level. If a comorlyiditas present in at least one month
during the six month period, then the comorbidigsvindicated for the entire six month
period. The same procedure was used for staterbdya to Medicaid eligibility. The
values for the instruments and the other contrabibées reflect the beneficiary’s
characteristics during the last month of the sbanthgeriod. In other words, if the
beneficiary moved during a six month period, geigen supply and distance, income,
and metropolitan status would reflect the benefy¢saocation in the sixth month. About
11.0% of beneficiaries move at least once, but @ré$o of observations are affected
because most people do not move multiple times.

3.6.3. Specification tests

The first specification test was a Hausman tegh®fassumption of independence
of irrelevant alternatives that is inherent in rmdmial logit models. In Study 2, one of
the measures of geriatric care was a categoricalhbla, which means that one of the first
stage models for IV was a multinomial logit. Theélimypothesis of the Hausman test is

that the odds of two outcomes are independenthafr @lternatives. Hausman tests
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results suggested that the independence of irnel@lternatives assumption was
supported for both the community and NH samplesef\@stimating ED use, the p
values for whether each of the three outcome categgoan be omitted exceed 0.05 in all
cases for both the community and NH samples exa@p(specialist as the modal visit
type, NH sample).

Tests to assess the exogeneity of geriatriciarmndehe strength of the
instrumental variables were conducted in a twoestagst squares model where both
stages were estimated using LPMs. The predictagesalf any GM use from the first
stage was significant when included with the actadlie of any GM use in the second
stage (p<0.01 for both outcomes and both samplas)ifidicated that the variable any
GM use was endogenous [107].

A test statistic greater than 10 from an F-testetermine whether the estimated
coefficients for the instruments in a linear moaled jointly different from zero is an
indicator that the instruments are not weak [108]jng a LPM for the first stage
equation predicting any GM use, the test statisticshe F-test of the two instruments
are 116.97 (NH) and 241.58 (community), indicatimgt these variables are strong
instruments. Lagrange multiplier tests of overidedtion rejected the null hypothesis
that the instruments are validly excluded fromsbeond stage model for both samples,
although this test does not provide informationuhehich instrument(s) may be
invalidly excluded from the second stage model [109
3.7. Alternative methodologies

We considered using propensity score methods tm&s the models in Studies

2 and 3. Propensity scores are often used asenatit/e to multivariate regression
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[110]. Several propensity score methods existuigiolg many variations of weighting
and matching. The main advantage of propensityescoompared to multivariate
regression is their non-parametric nature. Howay&ng propensity scores does not
address the problem of unobserved heterogeneitgeSve believe strongly that use of
geriatric care is related to unobservable variathlasalso affect outcomes, we could not
argue in favor of the assumption of ignorabilitydahus focused on FE and IV models.
Propensity score methods have occasionally beebioechwith IV, but we did not
pursue that route because of the concerns we hhdivei assumption that our

instruments were validly excluded from the outcan@els in Studies 2 and 3.
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Figure 3.1. Sample selection criteria

Hospital stay with diagnosis of ACS Jan. 2003 — Oct. 2004 at age > 66 yeats
and continuously enrolled in Medicare Parts A and B until death or 12/31/07
n=2965,087

Diagnosis of genatiic syndrome/conditionin a setting other than long-stay
hospital > 1 vear after ACS hospital stay
n=452 985

No diagnosis of the same getiatric syndrome/condition in two prior years
n=340,848

No nussing data
n=326,933
Sample, Study 2 (ED use) & Study 3

Minimum of one year of follow-up data atter
diagnosis of geriatric syndrome/condition
Sample, Study 1: n=214.375

Died during study period
Sample, Study 2 (in-hospital death): n= 109,040
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Figure 3.2. Analysistimeline

Date of acute coronary Date of genatric Last date observed: date
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Table 3.1. Study variables

Variable Time period Study Sour ce Type
Dependent variables
Any ED use 1 month 2 Claims Binary
Number of FM/IM visits 6 months 3 Claims Count
Number of specialist visits 6 months 3 Claims Count
Geriatric care
Any geriatric care 1 year, 6 months 1 Claims Binary
1, 2-3, 4-6>7 geriatrician visits 1 year 1 Claims Ordered
Any geriatric care Prior 6 months 2&3 Claims Binary
1, 2,>3 geriatrician visits Prior 6 months 2&3 Claims rdéred
GM plurality care, GM consultative care Prior 6 rtien 2 Claims Categorical
Explanatory/control variables
1 year (Study 1),

1 month (Study 2), and
Comorbidities 6 months (Study 3) 1,2,&3 Claims Binary
Age 1 month 1,2,&3 Claims Categorical
Gender 1 month 1,2,&3 Claims Binary
Race 1 month 1,2,&3 Claims Binary
Medicaid state buy-in 1 month 1,2,&3 Claims Binary
ZIP code median income 1 month 1,2,&3 US CensusCategorical
Metropolitan status 1 month 1,2,&3 Claims Categorical
Calendar month 1 month 2&3 Claims Binary
Linear and non-linear time trends 1 month 2&3 Jiatss] Binary
Instrumental variables
Geriatrician supply in county Prior 6 months 2&3 AMA/ABMS  Continuous
Differential distance to geriatric care Prior 6 rtion 2&3 AMA/AMBS  Continuous




4. STUDY 1: USE OF GERIATRIC CARE IN THE UNITED STAS
4.1. Abstract
Objectives: To describe the frequency and locabiogeriatric care; examine patient
characteristics associated with use of geriatnie;cnd describe trends in the use of
geriatric care over time.
Design: Retrospective cohort study.
Setting: Medicare claims data for a national sanoplkelderly beneficiaries with a history
of acute coronary syndromes (ACS).
Participants: 214,375 elderly Medicare beneficeméo had a diagnosis of a geriatric
syndrome or condition at least one year after hakpation for ACS.
Measurements: Geriatrician visits for evaluatiod aranagement services in the first
year following diagnosis of the geriatric conditiand in all six month periods following
diagnosis until date of death or end of study mkrio
Results: Geriatric care reached only 3.5% of tipegients. The use of geriatric care was
approximately evenly split between heavy users ({@are visits in one year) and light
users (1 to 3 visits in one year). Beneficiariggly in a metropolitan area, those with
dementia or depression, and those who had anyngunsime physician visits were
substantially more likely to use geriatric carentlmdher beneficiaries. Most beneficiaries
with at least one geriatrician visit in a nursirgre had the majority of their nursing

home physician visits provided by geriatricians.



Conclusion: Few Medicare beneficiaries with gertatonditions receive geriatric care.
The potential for geriatric medicine to have a #gigant clinical impact on the elderly
population is very small. Other avenues includiegsgarch, teaching, and policymaking
may be more effective uses of the limited supplgeiatricians.
Key words: geriatrician visits, geriatric syndromesrsing home, primary care, geriatric
consultation
4.2. Introduction

The growth in the number of elderly Americans, esgly those aged 85 years or
older, is increasing pressure on the health casyin the United States. Health care
for older adults with chronic conditions is costlyd often of suboptimal quality [1]. The
guality of health care for geriatric conditions niay/considerably poorer than for other
conditions such as diabetes or hypertension [3jefsé outpatient geriatric evaluation
and management programs have shown favorable £ffaadutcomes including physical
functioning and mental or cognitive health [15-118]some cases, these interventions
have produced either cost reductions or no incrigasests [15-17, 51]. Comprehensive
interdisciplinary geriatric care programs may bedieial for elders with multiple
chronic conditions, geriatric conditions, or otkemplex health care needs, but these
programs are not widely available [5]. Although mahders might benefit from geriatric
care, the current and projected future supply agecians is limited [4, 35, 36]. In light
of these supply constraints, an understanding wfom, how frequently, and in what
settings geriatric specialty care is provided i8aal if evidence from these randomized

controlled trials is to be translated into popwatbased geriatric care.
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Although the appropriate role of geriatric care hasn widely discussed in the
literature, little is known about the actual useyefiatric care in the US population [39,
111-115]. Existing evidence uses the geriatricetha unit of observation; no studies
that describe visits to geriatricians using thegmditas the unit of observation were
located. Claims data from 1998 for a nationallyrespntative sample of Medicare
beneficiaries show that geriatricians are substfiptmore likely to provide care in a
nursing home and less likely to provide care im#ice than family medicine and
general internal medicine (FM/IM) physicians [4lh] that study, nearly 27% of geriatric
medicine claims originated in nursing homes comgpéwe’ % for FM/IM claims. The
reverse was found for office visits: 72% for FM/Bdmpared to 47% for geriatricians.
Unlike FM/IM physicians, geriatricians commonly pite both primary and consultative
care. Among respondents to a survey of geriatrsciamose fellowships occurred in the
1990s, 64% reported that they engage in outpgtiemiary care, and 60% reported
conducting outpatient comprehensive assessmentNdOpublished study has examined
the extent to which geriatric specialty care readhe older patient population or in what
settings the care is provided.

Using a large, longitudinal Medicare dataset deoladults who had a prior
hospitalization for acute coronary syndromes (A@%) subsequent diagnosis of a
geriatric condition, our study objectives werelpdescribe the frequency and location
of geriatric care; 2) examine patient charactesstissociated with use of geriatric care;
and 3) describe trends in the use of geriatric oges time. In addition to the full sample,
we conducted the analysis for two disease-spesiffisamples. We chose one condition

for which geriatricians may have substantially minaening and relevant experience
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(dementia) and one condition for which geriatricecaay not necessarily be expected to
be substantially different than care from FM/IM pltyans (congestive heart failure
(CHF)).

4.3. Methods

4.3.1. Sample

We used Medicare claims data for nearly one milfemfor-service beneficiaries
who met the following criteria (Figure 4.1): an &zgare hospital stay with a diagnosis
of ACS (ICD-9-CM codes 410.xx, 411.1x, and 413.8&n January 2003 through
October 2004; age 66 years at the time of the hospital stay; andieoausly enrolled
in Medicare Parts A and B until death or 12/31/2Q0¥965,087). The initial sample of
nearly one million beneficiaries was identified éoseparate study [71]. Data from
Medicare Provider Analysis and Review (MedPAR) &tignt), Outpatient, Carrier
(physician), and Denominator files were availaloleZ002 through 2007.

Since geriatric care is rare, the data we used agvantageous because of the
large initial sample size. Although ACS is not adibion for which geriatric care would
be expected to confer benefits relative to camnfodher physicians, beneficiaries who
have had ACS may have poorer functional statusoaecall health status than the
general elderly population. In combination with thagnosis of a geriatric condition,
these people may have been particularly good catefidor geriatric care. The sample
selection criteria were: (1) diagnosis of a geigatondition in a setting other than a long-
stay hospital at least one year after the hospéttd¢in for ACS (n=452,985); (2) no
diagnosis of the same geriatric condition in the pwior years (n=340,848); and (3) a

minimum of one year of follow-up data after diagisas the geriatric condition
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(n=223,126). Of the 117,722 patients who met d@ikga except a minimum of one year
of follow-up data, 55% died within the first yeallbwing diagnosis of the geriatric
condition. A small number of beneficiaries weret ldge to missing data (most had
missing income data because their ZIP code diadnadth a ZIP code tabulation area in
the 2000 Census). The final sample size was 2543 sample sizes for the disease-
specific subsamples were 44,169 (dementia) ancb9ZOHF).

Geriatric conditions included stroke, dementia,rdegion, delirium, pressure
ulcer, fracture, dislocation, laceration, osteog@osyncope, hearing impairment, vision
impairment, urinary incontinence, weight loss/fegltio thrive, and dehydration (Table
4.1). We created this list of geriatric conditidsesed on diagnoses used for inclusion in
randomized controlled trials of geriatric intervients and a 2008 survey of directors of
geriatrics academic programs which asked to whgtteseelders with a variety of health
conditions or other characteristics would be likieypenefit from geriatric care [28].

To examine the frequency and location of geriataie as well as characteristics
associated with the use of geriatric care, we dsea from the twelve months following
the date of diagnosis of the geriatric condition.ekamine the use of geriatric care over
time, we used data for six month periods beginmith the date of diagnosis of the
geriatric condition and ending on the date of death2/31/2007. We chose six month
periods because we felt that three months washod a time to infer a pattern of
physician use, while nine months would have sulist&nreduced our ability to look
across time. On average, we followed beneficidnoe$our periods of six months (two

years); for 23% of the sample, we had data for dmtyperiods of six months (the first

61



year following the geriatric diagnosis). Betweeagtiosis and date of death or
12/31/2007, the 214,375 beneficiaries had 813,88iptete six month periods of data.
4.3.2. Measures

We measured a physician visit as all claim linenggrovided to an individual
beneficiary on a given date by a single physic&n\|\Ve used Berenson-Eggers Type of
Service (BETOS) codes for evaluation and manages®mices to determine location of
the visit (Table 4.2). For evaluation and managenisits with a BETOS code
indicating a consultation rather than a specifeatoon (M6), we used Healthcare
Common Procedure Coding System codes to identifgtion.

Physician specialty was indicated for each visthie Carrier claims data.
Compared to non-geriatricians, a much larger sbbgeriatricians were listed as having
multiple specialties in the claims data for a setnggar (e.g. a physician whose specialty
was listed as geriatric medicine for some visitd BM for others). As a result, using the
specialty listed for a given visit would likely hewndercounted geriatrician visits. We
assume that physicians who are trained in geriatadicine apply their knowledge and
experience in the care of all older patients relgasdof which specialty is listed for a
particular visit. We considered physicians witheast two visits in a year coded as
geriatric medicine to be a geriatrician for allitady all beneficiaries in that year.
Geriatrician specialty was identified using all gaale claims data (n = 965,087
persons).

MedPAR, Outpatient, and Carrier claims were used¢ate two sets of
comorbidities: the standard set of comorbiditiesated by Elixhauser and the geriatric

conditions listed above [80]. We included comortiédi diagnosed at any time during the
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first year after diagnosis of the geriatric coraliti To prevent overestimation of
comorbidity prevalence and to avoid “rule out” diages, comorbidities were included
only if they were found in one MedPAR claim or taomore Outpatient or Carrier
claims more than 30 days apart [87, 88]. Gendeeg, @dual eligible status, and age were
extracted from the Denominator file. Dual eligitylmeasured whether the beneficiary
had some or all of their Medicare costs paid bystiaée Medicaid program [91]. Income
and metropolitan status were measured using thefioery’s home ZIP code [69, 70].
ZIP codes were derived from the claims files; fenéficiaries with zero physician visits,
ZIP code came from the Denominator file.
4.3.3. Analytical approach

To examine frequency of use and location of geciaare (objective 1), we set
the levels of geriatrician visits a priori as 021tp 3, 4 to 6, and 7 or more visits in the
year following diagnosis of the geriatric conditi®le examined use of geriatric care in
any setting as well as separately for hospitalreor@hospital settings. We used Kruskal-
Wallis tests to examine how often people had géciaare in more than one setting.
We examined the bivariate associations of demogeaatiables and comorbidities with
geriatric care using Chi-square tests for categbviariables and Mann-Whitney
(Wilcoxon rank-sum) tests for ordinal and intervatiables (objective 2). We also
estimated a multivariate logistic regression modielexamine the use of geriatric care
over time (objective 3), we examined summary gtai®n the number of beneficiaries
and number of periods with any geriatric care. ®mpare and contrast the use of
geriatric care over time by location, we examinathdeginning with the period in

which the initial visit occurred in order to focas the periods during which the

63



beneficiary was likely to have knowledge of andemscto geriatric care. For example, if
a beneficiary had 5 periods of data and the fiestagrician nursing home visit occurred
during period 2, we examined geriatrician nursiogk visits in periods 2 through 5. All
analyses were performed for the full sample as asgtlementia and CHF subsamples.
All statistical analyses were performed using S1dtd (StataCorp LP, College Station,
TX). This study was approved by the institutioreliew board at the University of North
Carolina at Chapel Hill.

4.4. Results

4.4.1. Frequency and location of geriatric care

The vast majority (96.5%) of the 214,375 elderlyditare enrollees included in
the sample had no geriatrician visits in any sgttlaring the year following diagnosis of
the geriatric condition (Table 4.3). Approximately many people had 1-3 geriatrician
visits (3,784) as had 4 or more visits (3,631). &people in the study sample received
geriatric care in non-hospital settings (2.8%) thmhospital settings (1.2%).

The most common clinical settings of geriatric cas¥e nursing home and
office/outpatient. Among the 7,415 of beneficiangth at least one geriatrician visit in
the year, 43.3% had at least 1 visit in a nursimgé, 41.2% had at least 1 visit in an
office/outpatient setting and 33.4% had at leassit in a hospital. The figures for other
settings were substantially smaller: 2.9% (home) @i7% (emergency department).
Most people (81.1%) received geriatric care inmnglsi setting only.

Nursing home residents (i.e., people who had at leae nursing home visit by
any specialty) had substantially higher rates ofagygc care than persons living in

community settings. Of the 48,449 beneficiaries Whd at least one nursing home visit,

64



8.2% had geriatric care in any setting. In contralsthe 165,926 beneficiaries who had
zero nursing home visits, only 1.9% had geriatazdn any setting.

People who had at least one geriatrician visit mugsing home tended to get
mostly geriatric care in the nursing home. Among 3211 people who had at least one
geriatrician visit in a nursing home, 44.5% hadagec care for all physician visits in the
nursing home. An additional 25.3% had geriatrieedar at least half of their nursing
home visits. In contrast, people who had at leastgeriatrician visit in an outpatient or
hospital setting tended to get geriatric care forimority of their physician visits in those
settings.

4.4.2. Patient characteristics associated with g&it care

Bivariate comparisons showed that geriatric caegsugere likely to be age 86 or
older (OR 1.65, CI 1.57 to 1.73) and live in a £itle in the highest income quatrtile
(OR 1.64, Cl 1.56 t01.72) and less likely to resmda rural area (OR 0.33, Cl 0.28 to
0.38) (Table 4.4). Beneficiaries who received gadaare had more comorbidities
(median of 8 vs. 6, p<0.01). Most comorbidities @positively associated with the use
of geriatric care, including 12 of the 15 geriatanditions used for sample selection.

Gender and dual eligibility were no longer sigrafi¢ after adjusting for age and
other factors, and the association between geriediie and living in a ZIP code in the
highest income quartile was smaller. After adjustinall geriatric conditions used for
sample selection were positively associated withagec care except hearing
impairment, vision impairment, and dislocation. kMihe exception of AIDS (which was
very rare in this sample), dementia was the vagiiiwt had the largest positive

association with geriatric care in both the biviriand multivariate models.
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4.4.3. Use of geriatric care over time

More than half of people who used geriatric caaé beriatrician visits in a single
six month period only. Using data for all complétenonth periods after the diagnosis of
the geriatric condition (two to eight observatiqes person), 4.7% (10,076) of the
214,375 beneficiaries had at least one geriatrigisih Among these 10,076
beneficiaries, close to one quarter (23.0%) hag ardingle geriatrician visit. An
additional 31.5% had multiple geriatrician visitsa single six month period but no
geriatric care in any other periods. Still, somepe were heavy users of geriatric care.
Among the 4,585 beneficiaries who had geriatri@ gamultiple periods, the median
share of periods with at least one geriatriciait was 80%.

Geriatrician visits played a much larger role imsig home care than in care
delivered in other settings. Among the 4,561 benafes who had at least one
geriatrician nursing home visit, the median shdneunsing home visits that were
geriatrician visits over all periods starting witte first period that had geriatric nursing
home care was 78.9%. Among the 3,915 beneficiareshad at least one geriatrician
office/outpatient visit, the median share of off@m&patient visits that were geriatrician
visits over all periods starting with the first fwet that had geriatric office/outpatient care
was 33.3%.

4.4.4. Results from dementia and CHF subsamples

Geriatrician use in any setting in the first yealldwing diagnosis of the geriatric
condition was higher among the dementia (6.7%)GIH& (4.4%) subsamples than in the
full sample (3.5%) (Appendix Table 1). The diffeces in geriatrician use largely applied

to beneficiaries who had zero nursing home visamfany specialty. In general, we
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found only minor differences in the frequency anchltion of geriatric care as well as
characteristics of geriatric care users when comgdhe dementia and CHF subsamples
to the full sample (Appendix Tables 2 and 3).
4.5. Discussion

Using Medicare claims data for a national sampleldérly beneficiaries with a
prior hospitalization for ACS, this study descrilibd frequency and location of geriatric
care and characteristics of geriatric care usessan visits for evaluation and
management services during one year following dhagnof a geriatric condition. We
found that geriatric care reached a very smallesf@5%) of Medicare beneficiaries who
had at least one diagnosis that indicated the patea benefit from geriatric care. The
use of geriatric care was relatively evenly spéitvibieen heavy users (4 or more visits in
one year) and light users (1 to 3 visits in one)yédore than two-thirds of people who
had at least one geriatrician visit in a nursinghbdad geriatric care for the majority of
their nursing home visits in the year. This sugg#sat geriatricians were largely
functioning as primary care providers for nursirmgrte residents while they functioned
as both primary care and consultative care prosiftgrpatients in community settings.
Beneficiaries with either dementia or CHF were nlikely to have geriatric care than
the full sample. An assessment of trends in theofigeriatric care over time also
indicated a split in the use of geriatric care leswheavy and light users and
concentration of heavy use in nursing homes. Assgreneficiaries did not have visits
to multiple individual geriatricians, this suggestat people who received geriatric care
in the nursing home tended to receive most of ttemie from a single provider while in a

nursing home.
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Although the use of geriatric care was rare amadingeaple regardless of
geographic location, our data indicate that theaiggeriatric care was largely restricted
to people who had geographic access. The reductiodds of geriatric care associated
with living in a rural area was equivalent to therease in odds associated with being
aged 86 or older. Generally speaking, geriatrisiapply is concentrated in areas with
academic medical centers which are typically lot@emetropolitan areas [40]. We
repeated the analyses described in this papemipa@ beneficiaries who lived in a
county with at least one geriatrician with thoseovilied in a county with zero
geriatricians and found that people with geograplimess were substantially more likely
to receive geriatric care in both hospital and hospital settings. Beneficiaries with
geographic access had a higher number of geretrigsits and were more likely to use
geriatric care repeatedly over time than those dubat least some geriatric care but
lacked geographic access. Policies which encoubtagavailability of geriatric care in
non-metropolitan areas could help to correct tmisalance (e.g., linking academic
medical centers that have several geriatricianstaffi with physicians in other areas).

Using claims data for elderly fee-for-service Mexte beneficiaries who survived
at least one year after a hospitalization for A@8t$ the external generalizability of our
results. Given the potentially life-threateninguratof ACS, it is possible that cardiac
care could have “crowded out” geriatric care. Taigate this issue, we required a
diagnosis of a geriatric condition at least oner ydger the ACS hospitalization. Further,
use of geriatric care in the year following diageax the geriatric condition was more
common among people whose condition was diagnasedaotwo years after the ACS

hospitalization than among those whose conditios svagnosed at least two years later.
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Higher use of geriatric care by the group whosegmbais occurred closer in time to the
ACS hospitalization suggests that cardiac carendtccrowd out geriatric care in our
sample; this improves confidence in the generailiabf our results. A second

limitation is that we could not identify visits gerontological nurse practitioners. Finally,
it is possible that some diagnoses may have baeelaed with physician specialty.
Geriatricians may diagnose conditions such as deamendepression more often or at an
earlier stage than other types of physician; deéfiediagnosis patterns could account for
some of the differences in comorbidity prevalenegveen users and non-users of
geriatric care [21].

This investigation used patient-level data to dbesche use of geriatric care in
the United States. Our findings are consistent existing knowledge about the limited
use of geriatric care in the United States, padityiin non-metropolitan areas. Geriatric
care was used by very few beneficiaries, even thawgryone in the sample had
experienced at least one condition for which gedains have advanced knowledge and
training. The 96.5% of beneficiaries who had ndajgc care rely on traditional primary
care providers and specialists. Although some pleyss may have extensive experience
dealing with geriatric conditions and other isstedated to aging, many physicians do
not. Training for FM/IM physicians and specialistay be inadequate for several
competencies related to elderly patients, includegpgnition and management of
geriatric conditions, transitional care, assessrmenaregiver and family needs, and
coordination of care [9-12]. Further, physicianidescies often lack exposure to settings

of care outside of the hospital, including nurdiagnes [4].
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The rarity of geriatric care is largely due to tbe supply of geriatricians, an
issue which has been a concern for years [4, 1$. Study did not address the effects of
geriatric care, but even if geriatric care doesrmup health outcomes, our results suggest
that the impact of clinical practice at the popiglatevel is very minimal. For clinical
geriatric care to have a sizeable effect would ireqan enormous increase in the supply
of geriatricians. Recent policy changes such asagon in the Affordable Care Act
that temporarily increases reimbursement for pnnecare services provided by
geriatricians (in addition to other primary caregygicians) are unlikely to achieve this
goal [38]. The low supply of geriatricians impligmt not clinical practice but instead
teaching, research, and advocacy/policymakingre@athways through which geriatric
medicine may be able to have a broad impact oheh#h of older adults. Therefore,
despite the fact that the population who can recgariatric care directly is
geographically limited, concentration of geriataas in academic medical centers may be
beneficial for the purposes of advancing the falderiatric medicine via teaching,

research, and advocacy/policymaking.
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Figure4.1. Sample selection criteria

Hospital stay with diagnosis of ACS Jan. 2003 — Oct. 2004 at age > 66 years
and continuously enrolled in Medicare Parts A and B until death or 12/31/07
n=965,087

v

Diagnosts of gertatric syndrome/conditionin a setting other than long-stay
hospital > 1 year after ACS hospital stay
n=452985

\

No diagnosis of the same gerniatiic syndrome/condition in two prior years
n=340,848

v

Mininmim of one year of tollow-up data after diagnosis of the geriatric
syndrome/condition
n=223,126

v

No nuissing data
n=214375
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Table4.1. ICD-9-CM codes used to identify geriatric conditions

Geriatric condition

| CD-9-CM codes

Stroke

Dementia
Depression
Delirium

Pressure ulcer
Fracture
Dislocation
Laceration
Osteoporosis
Syncope

Hearing impairment
Vision impairment
Urinary incontinence

Weight loss/failure to thrive
Dehydration

430.xx-432.xX, 434.xx-437.1x, 437.3x-438.XX
290.0-290.43, 294.0-294.8, 331.0-331.2,73397
300.4, 301.12, 309.0, 309.1, 311

293.0x, 293.1x
707.0x, 707.2x-707.9x

800.xx--829.xx

830.xx-839.xx

870.xx-879.xx, 880.xx-884.xx, 890.xx-884
733.0

780.2

389.xx

369.xx
596.51-596.52, 596.54-59699®.8x, 625.6X,
788.3, 788.30-788.34, 788.37-788.39

260-263.9, 783.21-283 783.7X
276.5
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Table4.2. BETOS and HCPCS codes used to identify location of physician visits

L ocation BETOS HCPCS

Office, nursing home, home M1A, M1B, M4A, M4B, 90652, 99201-99205, 99211-99215,
M5A, M5B, M5C, M5D 99241-99245, 99271-99275, 99301-99318,
99341-99350, 99379, 99380, G0066,
G0175, G0375, G0376
Hospital, emergency department M2A, M2B, M2C, M3 29999239, 99251-99255,
99261-99263, 99281-99288

BETOS = Berenson-Eggers Type of Service, HCPCSalthisare Common Procedure Coding System



Table 4.3. Frequency and location of geriatric care
duringfirst year following diagnosis of geriatric
condition

Geriatrician visits People %
All settings
0 206,960 96.5
1 1,833 0.9
2-3 1,951 0.9
4-6 1,541 0.7
>7 2,090 1.0
>1 7,415 3.5
Office, nursing home, home
0 208,312 97.2
1 1,464 0.7
2-3 1,640 0.8
4-6 1,372 0.6
>7 1,587 0.7
>1 6,063 2.8
Hospital, emergency department
0 211,850 98.8
1 816 0.4
2-3 724 0.3
4-6 479 0.2
>7 506 0.2
>1 2,525 1.2
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Table 4.4. Factors associated with geriatric carein first year following diagnosis of geriatric condition

Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% ClI OR 95% ClI
Sample 206,960 7,415
Female 64.9 70.2 1.27* (1.21,1.34) 1.06 (1.00,x.12
Nonwhite 10.2 13.6 1.39** (1.30,1.48) 1.27** (1.188)
Dual eligible 19.2 21.7 1.16%* (1.10,1.23) 0.95 §9,1.01)
Age
75 or younger 28.8 18.9 Reference Reference
76-80 24.4 21.7 0.86** (0.81,0.91) 1.23* (1.182)
81-85 23.7 26.4 1.15* (1.09,1.21) 1.40** (1.3(31)
86 or older 23.1 33.1 1.65** (1.57,1.73) 1.65**  (1.53,1.78)
Income
1st quartile 25.1 18.7 Reference Reference
2nd quatrtile 25.1 19.2 0.71** (0.67,0.75) 0.98 0.90,1.06)
3rd quartile 25 27 1.11%* (1.05,1.17) 1.14%* 05,1.23)
4th quartile 24.8 35.1 1.64% (1.56,1.72) 1.32%  (1.22,1.42)
Metropolitan status
Metropolitan area 69.1 87.1 Reference Reference
Micropolitan area 15.1 7.3 0.44** (0.41,0.48) 4®<* (0.42,0.51)
Small town 9.1 3.3 0.34** (0.30,0.39) 0.36** 80,0.41)
Rural area 6.7 2.3 0.33** (0.28,0.38) 0.35** 29,0.41)
Geriatric conditions
Stroke 26.2 32.3 1.34** (1.28,1.41) 1.15% (1,021)
Dementia 19.9 39.8 2.66** (2.53,2.79) 1.95** 84,2.07)
Osteoporosis 22 25.6 1.22* (1.16,1.29) 1.32*  1.26,1.40)
Urinary incontinence 10.3 12.8 1.28** (1.19,0.37  1.36* (1.27,1.46)



Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% ClI OR 95% CI
Depression 19.4 32.3 1.99** (1.89,2.09) 1.76** 1.6(7,1.86)
Dehydration 17.8 22.7 1.36** (1.28,1.44) 1.11*  (1.05,1.18)
Hearing impairment 7.7 6.8 0.88** (0.80,0.96) 04.. (0.96,1.16)
Syncope 16.9 17.6 1.05 (0.99,1.12) 1.10** (1a3)
Fracture 17.5 23.6 1.45%* (1.38,1.54) 1.42** 34,1.50)
Pressure 4 8.6 2.26** (2.08,2.46) 1.51* (1.365)
Weight loss/failure to thrive 9.3 15.9 1.84** .[8,1.96) 1.56** (1.45,1.67)
Vision impairment 1.7 2 1.20* (1.02,1.42) 1.17 0.90,1.39)
Laceration 5.1 6.7 1.33** (1.21,1.46) 1.20** @2,1.32)
Delirium 1.6 4.1 2.60%** (2.31,2.93) 1.50** (1.3170)
Dislocation 2.6 1.6 0.59** (0.49,0.71) 0.92 0X.12)
Comorbidities

Hypertension 89.3 93.1 1.63** (1.49,1.78) 1.35%*  (1.23,1.48)
CHF 42.9 55.1 1.63** (1.56,1.71) 1.26** (1.183)
Diabetes 39.4 41.4 1.09** (1.04,1.14) 0.97 (L9a3)
Deficiency anemia 39.3 52.6 1.72** (1.64,1.80) 19F* (1.13,1.26)
Chronic obstructive pulmonary

disease 34 36.4 1.11** (1.06,1.17) 1.00 (0.93:)1.
Peripheral vascular disease 28.8 36.7 1.44** 371.51) 1.06* (1.01,1.12)
Hypothyroidism 26 29.9 1.21** (1.15,1.28) 1.03 0.98,1.08)
Valvular disease 22.8 24.7 1.11* (2.05,1.17) 970. (0.92,1.03)
Other neurological 11.4 18.1 1.72** (1.62,1.83) 1.17* (1.09,1.25)
Diabetes, with complications 15.7 19.5 1.29** 24,1.37) 1.17* (1.09,1.26)
Renal failure 14.2 18.5 1.37** (1.29,1.45) 1.19* (1.11,1.27)
Tumor, no metastasis 12.4 12.4 1.00 (0.93,1.07) 1.05 (0.98,1.14)
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Unadjusted Adjusted
Ovisits, % >1visits, % OR OR 95% ClI
Electrolyte disorder 16.3 23 1.54** (1.46,1.63) 1.12** (1.06,1.19)
Hypertension, with complications 20.4 21.7 108* (1.02,1.14) 0.85** (0.80,0.90)
Paralysis 1.9 3.3 1.77* (1.56,2.02) 1.33* @,1.53)
Psychoses 7.9 15.9 2.20** (2.06,2.34) 1.21%* 1211.30)
Coagulation deficiency 5.4 6.8 1.27** (1.16,1.39 1.04 (0.95,1.15)
Rheumatoid arthritis 6.3 7 1.13* (1.03,1.24) 08. (0.98,1.19)
Obesity 3.6 4 1.10 (0.98,1.24) 1.19** (1.05,3.35
Pulmonary circulation disorder 3.6 4.6 1.32** 1.15* (2.02,1.29)
Blood loss anemia 3.1 4 1.30** (1.16,1.47) 1.01 (0.90,1.15)
Metastatic cancer 1.5 1.6 1.09 (0.91,1.31) 1.08 (0.89,1.32)
Lymphoma 1.2 14 1.19 (0.98,1.45) 1.15 (0.941.4
Liver disease 11 15 1.31%* (1.08,1.59) 1.21 .0011.48)
Alcohol abuse 0.8 1.1 1.37** (1.10,1.71) 1.22 .9701.53)
Drug abuse 0.3 0.7 2.29** (1.71,3.07) 1.73* 28,2.34)
AIDS 0 0.1 3.18** (1.60,6.34) 2.43* (1.15,5.13)
Ulcer 0.2 0.2 1.31 (0.78,2.20) 1.08 (0.63,1.84)
Constant 0.01** (0.01,0.01)

**p<0.01, *p<0.05



5. STUDY 2: THE ASSOCIATION OF GERIATRIC CARE AND
EMERGENCY DEPARTMENT USE

5.1. Abstract

Objective: To determine the effect of geriatricecan emergency department (ED) use.
Data Sources: 2002-2007 Medicare claims data fatianal sample of elderly
beneficiaries with a hospitalization for acute ¢y syndromes.

Study Design: Individuals diagnosed with a gertatondition were followed up to three
years. Fixed effects were used to control for uroked heterogeneity.

Data Collection: We examined the likelihood of E&eweach month. Geriatric care was
measured with a six month lag as number of visitsshare of total visits to
geriatricians. Samples were stratified by commuaitg long-term nursing home
residence.

Principal Findings: Geriatric care was associatét veductions in monthly ED use of
7.5% to 18.8%. Reductions associated with geriatitsultative care were not
statistically different from reductions associatgth geriatric primary care. Results for
the two samples were similar.

Conclusions: Geriatric care appears to have prigteetfects on ED use among at-risk
elders. Geriatric consultative care may be as &¥eat reducing ED use as geriatric
primary care. Results are evidence of associatmmssality is still uncertain. Additional
studies are needed to examine the effect of geri@dre on additional outcomes in other

samples and to assess whether differences extst ieffects of geriatric primary and



consultative care.
Key words: geriatric care, primary care, nursingiepemergency department
5.2. Introduction

Health care for older adults with chronic condigasa costly and often of
suboptimal quality [1, 2]. The quality of healthredor geriatric conditions (e.g.,
dementia, incontinence) may be considerably pabier for other conditions such as
diabetes and hypertension [3]. Geriatricians malditer able to address the complex
physical, cognitive, mental, and social issuesdaneolder adults who have geriatric
conditions. Geriatricians are family medicine ongel internal medicine (FM/IM)
physicians who are certified in geriatric medic{@). In this paper, the term “geriatric
care” refers to care provided by geriatricians.cesses of geriatric care include
prevention and early recognition of acute illnesapnagement of chronic disease and
medications, coordination of care among multiplevpters, and communication with
caregivers [13].

Compared to other physicians, geriatricians’ tragrand experience may enable
them to provide higher quality of care for eldetsovhave geriatric conditions. Higher
guality of care may lead to reductions in some s$ypiehealth care use such as emergency
department (ED) use. Reductions in ED use areat#sifrom the perspectives of
patients, providers, payers, and society. ED usengmelders has increased substantially
in recent years [116]. This trend is problematipant because ED use and
hospitalizations are linked to adverse outcomesidicg inappropriate medication use,

hospital-acquired infections, and declines in fioral and cognitive status [117-121].
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Evidence related to the effects of geriatric cag been generated by randomized
controlled trials of comprehensive geriatric assesg (CGA). CGAis a
multidimensional, interdisciplinary process thadesses an individual’'s physical,
cognitive, mental, and social problems, aims toroup diagnostic accuracy and
optimize drug prescribing, and develops a cooréith@lan for treatment and follow-up
[44-46]. CGAs that provide ongoing care in outpattiend in-home settings have shown
favorable effects on physical functioning, mengéad cognitive health, although they
may not reduce nursing home (NH) use and hospatadias or improve survival [15-20].
Evidence demonstrating the efficacy of CGA withongoing care (i.e., consultation) in
outpatient and home settings is scarce [21-23]stNdies were found that assessed CGA
in NHs.

Inferring the effect of geriatric care on healtinecase in real-world settings is
difficult because the level of geriatrician invotent in CGA varies widely and CGA is
not commonly available outside of trials. A handftianalyses have tried to explicitly
measure the effect of geriatric care using obsiEmal data [32, 56, 57]. Those studies
used dissimilar measures of geriatric care andihatkd external validity. In addition,
they failed to control for unobservable factors timay have affected both the use of
geriatric care and other types of health care esg, (marital status, health-care seeking
behavior). When these factors cannot be measurkadwveecondary data, they have
important implications for estimating the effectgeriatric care.

This paper contributes to the literature on thea# of geriatric care by using
data from a large national sample to examine wihejbeatric care is associated with a

reduced likelihood of ED use. We used Medicarewsadata for elders who had a prior
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hospitalization for acute coronary syndromes (A@&cause geriatric care is rare,
having a sample identified by ACS was advantagbegause of the large initial sample
size. Since the presence of ACS alone is unlikehgtjuire geriatric care, we used data
from beneficiaries with a geriatric condition whistggested that they may have been
particularly likely to benefit from geriatric caréd/e hypothesized that care from
geriatricians would lead to a reduced likelihoodE®f use compared to care from FM/IM
physicians and specialists.

5.3. Methods

5.3.1. Data and sample

We used Medicare claims data for beneficiaries mied the following criteria: an
acute care hospital stay with a diagnosis of ACPD(P codes 410.xx, 411.1x, and
413.9x) from January 2003 through October 2004 ;>6§@ years at the time of the
hospital stay; and continuously enrolled in MedecBarts A and B until death or
12/31/2007 (n=965,087). The initial sample of ngarlie million beneficiaries was
identified for a separate study [71]. Data from hdade Provider Analysis and Review
(MedPAR), Outpatient, Carrier, and Denominatorsfirgere available for 2002 through
2007.

Although ACS is not a condition for which geriatdare would be expected to
confer benefits relative to care from other phymesi, beneficiaries who have had ACS
may have poorer functional status and overall hesttitus than the general elderly
population. In combination with the diagnosis @faiatric condition, these people may
have been particularly good candidates for geciatre. The sample selection criteria

were: (1) diagnosis of a geriatric condition inettieg other than a long-stay hospital at
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least one year after the hospitalization for AC&462,985), and (2) no diagnosis of the
same condition in the two prior years (n=340,848)se criteria created a buffer
between measurement of geriatric care and userdifacacare around the time of the
hospitalization and maximized the likelihood tHa tliagnosis represented the onset of
the geriatric condition.

We generated the following list of geriatric comnaliis from randomized
controlled trials of CGA and a survey of directofgyeriatrics academic programs which
asked to what degree elders would be likely to fiefnem geriatric care: stroke,
dementia, depression, delirium, pressure ulcectdras, dislocations, lacerations,
osteoporosis, syncope, hearing impairment, visigmeirment, urinary incontinence,
weight loss/malnutrition, dehydration, and failtwethrive [28]*

5.3.2. Measures
NH Residence

Long-term NH dwellers are likely to have differemobservable characteristics
than community dwellers or beneficiaries who hawgief stay in a skilled nursing
facility (SNF) (e.g., poorer functional and cogwétistatus). By separating beneficiaries
into two groups based on setting, we hoped to mae@mwithin-group variation in
unobserved characteristics. Separate analyseal&seed the effects of geriatric care to
differ by setting. NH dwellers were identified lwd criteria: three consecutive months
with at least one NH claim per month, and at least of those months had no SNF

claims. Once a beneficiary met these two critdrédshe remained in the NH sample

YICD-9 codes used to identify geriatric comorbiditie430.xx-432.xx, 434.xx-437.1x, 437.3x-438.xx,

290.0-290.43, 294.0-294.8, 331.0-331.2, 331.7, B®0.4, 301.12, 309.0, 309.1, 311, 293.0x, 293.1x,
707.0x, 707.2x-707.9%, 800.xx--829.xx, 830.xX-839.870.xx-879.xx, 880.xx-884.xx, 890.xx-894.xX,

733.0, 780.2, 389.xx, 369.xx, 596.51-596.52, 596:98.59, 599.8x, 625.6X,

788.3, 788.30-788.34, 788.37-788.39, 260-263.9,218383.22, 783.7x, and 276.5.
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permanently. Place of Service codes 31 and 32 thtzae Common Procedure Coding
System (HCPCS) codes 99301-99318, 99379-993808086, and Berenson-Eggers
Type of Service (BETOS) code M4B indicated NH resick in Carrier claims [122].
SNF stays were identified using the SNF indicatatecin MedPAR claims.
ED use

We used a binary measure indicating whether theflmary had any ED use in a
month. We used monthly measures of ED use to maaiias from censoring. Revenue
centers 0450-0459 or 0981 indicated ED use in Qietpteclaims [78]. A positive ED
charge indicated ED use in MedPAR claims.
Geriatric care

Using Carrier data, a physician visit was defing@lline items provided to a
single beneficiary on a given date by a single pigs [6]. Visits were identified by
BETOS codes for evaluation and management sergioesded during office, home, and
NH visits or during consultations provided in orfdlmse settings [72]. All line items
with BETOS codes M1A, M1B, M4A, M4B, and M6 werecinded unless one of the
following HCPCS codes was present: 99221-9923959®0255, 99261-99263, 99271-
99275, 99411-99412, 95115-95117, or GO175.

Physicians were identified by a physician-relatedgue Provider Identification
Number [72, 73]. Three physician specialty grougsenused: geriatricians, FM/IM
physicians, and specialists. Visits to FM/IM phyains and specialists were classified

based on the physician specialty listed on thei@attaim? Visits to general

*The following specialties were included in the spkst group: addiction medicine, allergy and
immunology, cardiology, dermatology, endocrinologgastroenterology, gynecological oncology,
hematology, hematology-oncology, infectious diseasmterventional radiology, medical oncology,
nephrology, neurology, neuropsychiatry, obstetgigsécology, osteopathic manipulative treatment,
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practitioners, preventive medicine physicians, aymsactitioners (NPs), and physician
assistants (PAs) were included with FM/IM physisiahhe data did not indicate NP and
PA specialty, whether an NP or PA billed incidenatphysician, or whether a NH
resident received care from the NH medical director

A much larger share of geriatricians than non-gecians were listed as having
multiple specialties in the claims data for a senggrar (e.g. a physician listed as GM for
some visits and IM for others). Therefore, using $becialty listed for a given visit
would likely have undercounted geriatrician visit¢ée considered physicians with at
least two visits in a year coded as GM to be aatygeian for all visits by all beneficiaries
in that year. Since physicians self-identify treecialty when they apply to become a
Medicare provider, geriatrician specialty doesmatessary imply that a physician has
ever been or is currently certified in GM.

We measured geriatric care during six month periddshorter measure of
geriatric care (e.g., three months) would havestaib capture many beneficiaries who
used geriatric care very infrequently, while a lengmneasure (e.g., nine months) may
have hidden a true effect of geriatric care ifimghished over time. Two measures
indicated the dose of geriatric care: any geriataie (“any GM”) and 1, 2, ot3 visits
(“number of GM visits”). A third measure indicatgdriatric care as a share of all
physician visits. The reference category was beiragfes for whom FM/IM visits
accounted for the largest number of total visiESM/IM plurality”). Three groups were
compared to FM/IM plurality: (1) beneficiaries fmhom geriatrician visits accounted for

the largest number of total visits (“GM plurality'(R) beneficiaries who had at least one

physical medicine and rehabilitation, psychiatrylnponary disease, radiation oncology, rheumatology,
surgical oncology, and urology.
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geriatrician visit but for whom geriatrician visiigs not the largest number (*GM
consultation”); and (3) beneficiaries for whom gpést visits was the largest number
(“specialist plurality”).
Control variables

Metropolitan status was obtained by linking ZIP edd Rural-Urban Commuting
Area Codes [69]. Median household income was medsatrthe ZIP code level using
data from the 2000 Census [70]. ZIP code was deifiraan claims files; for beneficiaries
with no physician visits in a year and all beneifi@s in 2007, ZIP code came from the
Denominator file. Dual eligibility measured whettiee beneficiary had some or all of
their Medicare costs paid by the state Medicaidy@m [91]. Dichotomous month
variables captured seasonal variation in ED usg han-linear time trends captured any
changes in ED use that occurred during the studgghe

MedPAR, Outpatient, and Carrier claims were useddate two sets of
comorbidities: the standard set of comorbiditigsoitiuced by Elixhauser, and the set of
geriatric conditions listed above [80, 86]. Comdities were included only if they were
found in one MedPAR or two or more Outpatient orr@a claims occurring more than
thirty days apart [87, 88]. Evidence suggests dijnoses may be underreported in
claims data [89, 90]. Therefore, comorbidities twate likely to be present even when
not indicated in claims data were indicated inggod of the first diagnosis and for all
subsequent periods; these were stroke, osteopodesigentia, urinary incontinence,
hearing impairment, vision impairment, hypertensaiabetes, congestive heart failure,
deficiency anemia, chronic obstructive pulmonasedse, peripheral vascular disease,

hypothyroidism, valvular disease, diabetes with pbeations, tumor without metastasis,
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renal failure, other neurological disorder, rheurrdhtarthritis, obesity, metastatic cancer,
paralysis, lymphoma, liver disease, and alcohokabu
5.3.3. Statistical analysis

The unit of analysis for this study was the bemafy-month (30 day period)
beginning with the date of diagnosis of the geicatondition. ED use was estimated as a
function of geriatric care during the previous signths. Using a lagged measure ensured
that the geriatric care occurred prior to the EB. Usbeneficiary was in the community
sample until death, end of study, or the first rhdm or she was identified as a NH
resident. Upon entering a long-stay hospital, eebelary was permanently excluded
from both samples. Sample sizes were 287,259 conyrdwaellers (5,277,762
observations) and 66,551 NH dwellers (1,005,122 adions). Some beneficiaries
(n=26,875) had observations in both samples.

A host of factors may play a role in whether peagleose geriatric care
including health status, family support, referralnh one’s existing provider or NH, and
the costs of geriatric care. Since some of theserfsamay also affect ED use and were
unobservable in Medicare claims data, we usediipegbability models (LPMs) with
individual fixed effects (FE) to control for timexariant unobserved variables. F tests of
joint insignificance of the FE were rejected fothbbesamples (p<0.000), and Hausman
tests indicated that estimates from OLS models weensistent (p<0.000). We used
LPMs rather than logit models because of the isdyerfect prediction. In the naive
(i.e., multivariate regression) models, ED use e&tgnated with standard errors
clustered at the beneficiary level.

5.3.4. Alternative specifications
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Six months may be too long or too brief a periodimok for geriatric care to
affect outcomes, so we also measured geriatricaarethree months and nine months.
To test whether our measure of long-term NH useavasly restrictive, we used an
alternative measure: two consecutive months withast one NH claim. We also
conducted the analyses for beneficiaries who hdidgnosis of dementia in the first
month.

We tried instrumental variable (IV) regressioncsiit is plausible that time-
varying unobserved variables may affect both geciaire and ED use (e.g., functional
status).We used a recursive bivariate probit mtmektimate the effects of any geriatric
care using IV [102]. In a recursive bivariate ptahodel, the dependent variable of one
equation appears on the right-hand side of ther ettpgation. The error terms from the
two equations are allowed to be correlated. Theungents were county geriatrician
supply and differential distance to geriatric c@hstance from beneficiary home ZIP
code to nearest geriatrician minus distance froméndIP to nearest FM/IM physician or
specialist). The data for the instruments were fesnanalytic file created using data
from the American Medical Association Physician kéafle and the American Board of
Medical Specialties. Tests of exogeneity suggetstatdany geriatric care was not
exogenous in either sample (p<0.05) [107]. F-testcated that the instruments were
strong (F test statistic>10) [108]. However, wendd present IV results as the preferred
approach because of questions regarding the wabilihe instruments. Lagrange
Multiplier tests of overidentification rejected thall hypothesis that the instruments

were jointly validly excluded from models of ED us&orrelation between control
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variables and instruments also suggested thahsteiments may not have been validly
excluded.

5.4. Results

5.4.1. Descriptive statistics

ED use was observed for a median of seventeen s émtibeneficiaries in the
community sample and fourteen months for thosbenNtH sample. The majorities of
both samples were female, white, and at least 86syad in the first month of
observation (Table 5.1). NH dwellers had a medfasixocomorbidities compared to four
for community dwellers. The comorbidity with thedast difference in prevalence
between the two samples was dementia: 44.3% (Nipaoced to 13.2% (community)
(Appendix Table 4).

Geriatric care was uncommon in either sample, ajhat was much more
frequent in the NH sample (5.2% of NH observatiesis1.4% of community
observations). Nearly 60% of observations withafeic care for NH dwellers were for
>3 visits compared to 42.9% for community dwell€$4 plurality and GM consultation
were approximately equal in both samples. More t@ades in the NH sample had any
geriatric care during at least one observatiom@study period than in the community
sample (8.4% vs. 2.7%).

The monthly rate of ED use was somewhat lower ancongmunity dwellers
(8.0% community vs. 9.6% NH). The majority of eaample had at least one ED visit
during the study period (60.2% community vs. 65I8Ph).

5.4.2. Main results
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Results from the naive models showed that geriatiie was associated with
reductions in the predicted probability of montE use for both samples (Table 5.2).
In naive models, measures of geriatric care titht@ted heavier use (2 visits3 visits,
GM plurality) were generally more often statistlgadignificant than measures that
indicated lighter use (any geriatric care, 1 viGiK consultation).

FE models suggest that geriatric care had a sogmfinegative association with
ED use for both samples. The reductions in ED sse@ated with the various measures
of geriatric care were similar across the two saspCompared to results from the naive
models, FE results showed a larger favorable aasocifor any geriatric care. For
community residents, the reduction in ED use ofg@&entage points associated with
any geriatric care represented an 11.3% decreasetlre average monthly ED use of
0.080 (Figure 5.1). The naive model predicted &=>d@crease (0.4 percentage points).
For NH residents, the reduction in ED use of 1./t@atage points associated with any
geriatric care represented an 11.5% decrease freravierage monthly ED use of 0.096,
compared to 8.3% for the naive model. The largahitction in the likelihood of ED use
was associated with3 visits, but those effects were not significawdifferent from the
effects of 2 visits for either sample.

GM plurality was significantly associated with auetion in ED use compared to
FM/IM plurality. The effect sizes were reductiorfsl@.0% (0.8 percentage points) for
community dwellers and 9.4% (0.9 percentage pofotsiNH dwellers. The effects of
GM consultative care were slightly larger than ot statistically different from GM

plurality in both samples.
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For both samples, the associations of geriatrie vath ED use were at least as
large (absolute value) as the coefficient estimatesany of the demographic
characteristics such as age and metropolitan stapgendix Table 5). Several of the
comorbidities had larger associations with ED bsentdid geriatric care.

5.4.3. Alternative specifications

Results from three (nine) month measures of geriefire suggested slightly
smaller (larger) reductions in ED use comparecesuolts from six month measures;
interpretation of those results was the same agealitsing samples defined by the
alternative measure of NH residence led to estisnii@t were very similar to the original
estimates. Results for beneficiaries with demengee also very similar in magnitude to
the original estimates, although in some caseswmesg not statistically significant
(likely due to a lack of statistical power, sinbe dementia subsamples were
substantially smaller than the full samples).

Reductions in the predicted probability of ED usef any geriatric care
estimated by IV models were statistically signifitand were several times larger than
reductions in ED use estimated by FE models: ¥#\érsus 0.9 (FE) percentage points
for community dwellers and 11.7 (IV) versus 1.1 YpErcentage points for NH dwellers.
IV results apply to the marginal subpopulation ofiky., the local average treatment
effect) [123]. This group was beneficiaries who Vaolniave received geriatric care solely
because it is plentiful in their local area; thegymot be generalizable to those who
intentionally seek geriatric care. If ED use foe tharginal subpopulation was anything
close to the rates for the full samples (8.0% comitgu9.6% NH), then the estimated

effects of 7.4 (community) and 11.7 percentagetsdiNH) would be implausibly large.
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IV and FE models estimated using data for benefesavho were living in county with
at least one geriatrician produced results thaewery similar to those from the full
sample. Because we found evidence that the instrigmeere not validly excluded from
the model of ED use, we chose FE as the prefepecifgcation.

5.5. Discussion

Using claims data for elderly Medicare beneficianéno had a history of ACS
and a subsequent diagnosis of a geriatric condmverfound that geriatric care was used
rarely but occurred much more often among NH dwelilkan community dwellers.
Reductions in ED use were seen for a variety ofsmes of geriatric care for both
samples. Predicted reductions in monthly ED usewsrall in an absolute sense (0.6 to
1.8 percentage points) but large in a relatives¢n$% to 18.8%). GM consultation was
found to be as effective as GM plurality for bo#mgples.

Particular contributions of this study to the lgtire on the effects of geriatric
care are threefold: (1) a large, geographicallgdie sample; (2) a variety of measures of
geriatric care in community and NH settings; andré8luction in bias from unobservable
variables that may have affected both ED use aledtsen into geriatric care. However,
the present study has some limitations. The restilisis analysis cannot be generalized
to beneficiaries without a history of ACS and geitaconditions nor to those enrolled in
Medicare managed care. The claims data lacked &ewof variables that would have
been useful (e.qg., family support, detailed measafdunctional and cognitive status). It
is possible that time-varying unobserved varialblese related to the use of geriatric care
as well as ED use, so our results must be intexgras$ evidence of an association rather

than evidence of a causal link.
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Measurement of physician specialty is a key isauis analysis. Physician
specialty was self-designated, and we considergsi@hns with at least two visits in a
year coded as GM to be a geriatrician for all gigitthat year. As a result, we many have
misclassified some visits to non-geriatricians @sajric care and vice versa. In addition,
some FM/IM physicians have extensive experience&kingrwith elders with geriatric
conditions. If we could compare only geriatriciavigh active certification in GM to
physicians without extensive experience workinghwpiatients with geriatric conditions,
we might find an even larger reduction in ED ussagted with geriatric care (i.e., the
results we present may be a lower bound of thecagsmn of geriatric care with ED use).
More generally, the mechanisms by which geriataieanay reduce ED use are not clear.
Existing evidence on the processes of geriatrie cavery limited [32, 53]. We could not
discern which aspect(s) of geriatric care wereaasible for the negative association
with ED use.

Differences in estimates between naive and FE rmaigjgested the presence of
unobserved variables affecting both the use obgrgzicare and ED use. One key
variable is health status. If declining healthisddeads to use of geriatric care, then
patients who use geriatric care may be less headthways that are unobservable in
claims data than patients who do not (e.g., diffjcwith activities of daily living). On
the other hand, geriatricians may be more likentbther physicians to diagnose
geriatric conditions such as dementia [21]. If g&itians make a diagnosis at an earlier
stage in the progression of a condition than namagecians, patients who use geriatric
care may be healthier in unobservable ways thasetiMno do not. Therefore, the

expected direction of the bias from unobservabl@abes in the estimation of the effect
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of geriatric care on ED use was unclear. We folnatl decreases in ED use associated
with geriatric care were generally substantialhgéa when estimated by FE models than
when estimated by naive models. In other wordsn#iee estimates were biased upward
(toward zero) by time-invariant unobservable vdgablt may be that the FE effects

were larger in part because beneficiaries whoeadsiferiatricians had poorer unmeasured
health status than other beneficiaries (assumiaigpborer unmeasured health status was
also related to higher ED use). Although FE cowtaontrol for changes in health status
during the study period, FE accounted for unmeashealth status at baseline.

In this study, we found that although geriatricecer rarely used, it may be
effective in reducing ED use. This suggests thateiasing the supply of geriatricians
may lead to improved health outcomes for elderlyidare beneficiaries with geriatric
conditions. Low geriatrician supply in the Unitethtes has been a concern for years [4,
14]. An estimated 36,000 geriatricians will be negttb maintain the current geriatrician
to elderly population ratio in 2030, yet currenadwation rates from geriatrics fellowship
programs suggest that there will be 7,750 geriatigcin 2030 [35, 36]. One factor
affecting geriatrician supply is remuneration. @gicians train at least one additional
year but are typically paid less than FM/IM phyais [124, 125].

In the Patient Protection and Affordable Care Aetjatricians were included in
the list of primary care providers who are eligifilea 10% incentive payment from
Medicare for primary care services provided from 2@ 2015 [38]. However, this
short-term change in reimbursement is not likeldge a meaningful effect on the
supply of geriatricians. Further, Medicare reimlemngnt for physician visits is based on

the time and effort it takes to see an “averagéieps yet geriatricians’ patients tend to
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face disproportionately complex physical, cognitimental, and social health issues [4,
126]. Permanently increasing reimbursement fotwvisy patients with complex issues
could induce more FM/IM physicians to pursue aifteation in GM. Specific options
might include expanding reimbursement for case mamant and coordination of care
outside of the face-to-face visit. Expanding thie af midlevel providers (e.g.,
gerontological NPs) may help to address the shemdgeriatricians [4]. Incentive
payments could be broadened to include NPs andspédalizing in geriatrics and
primary care.

Effects of policy changes on the supply of geriadrns are not likely to occur in
the short-term (if they occur at all). Therefolee teading policy implication of this study
may not be increasing the number of geriatriciartg@ther impacting the use of the
existing supply of geriatricians. Results from mairodels suggested that compared to
FM/IM plurality, GM plurality reduced the predictguiobability of ED use by both
samples, while GM consultation had no effect. THegkngs support conclusions from
existing literature which suggest that geriatriementions that provide primary care are
substantially more effective than those that prexadnsultative care. FE results did not
support the same conclusions. The reduction in &Dassociated with GM consultation
was not different from the reduction in ED use assgted with GM plurality (which in
some cases may suggest the provision of primagylmageriatricians).

Approximately half of observations in both of oangples had geriatric care for a
plurality of visits and half had geriatric constiva@ care. Most geriatricians report
regularly providing both primary and consultatiaes [40]. If geriatric care is as

effective in a consultative role as in a primaryecale, then more patients could benefit
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from the existing supply of geriatricians by incsegy the amount of geriatric care
provided on a consultative basis. Increasing rensdment for consultations, for
interdisciplinary teams, or for activities relatedconsultations (e.g., communication
between the geriatrician providing the consultafod the primary care physician) might
encourage geriatricians to increase their roleoasultative care providers. Among the
list of payment and delivery reform models to beegi priority by the Center for
Medicare and Medicaid Innovation at the CenterdMedicare and Medicaid Services is
the use of geriatric assessments [127].

In our study, geriatric care was provided much noa@monly to NH residents
than to community residents. Most FM/IM physicigmevide little or no NH care, while
geriatricians often provide NH care [40, 41, 128Y/IM physicians who provide care to
NH patients may have more experience treating piatiith geriatric conditions and
related issues than other FM/IM physicians. Theegefone might expect that any
differences in outcomes as a function of FM/IM pbig care versus geriatric care in the
community sample would be larger than differencesutcomes between FM/IM
physician care and geriatric care in the NH samyét.our results suggest that the
reduction in ED use associated with geriatric eeae very similar for the two samples
(after taking into account the slightly higher rateED use in the NH sample). Further
examination of whether outcomes differ for NH resits on the basis of physician
specialty is warranted, especially because theikas not been addressed by
randomized controlled trials. Low reimbursement mhkay a role in the difficulty of
attracting FM/IM physicians to NH care [129]. Inases in reimbursement for NH care

may induce more FM/IM physicians to “follow” theatients into NHs (a practice which
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is uncommon now) [33]. The provision of NH carerbgre FM/IM physicians might
allow geriatricians more time to provide consultatcare for both NH and community
residents.

This paper complements the literature on geriattErventions by assessing the
effect of geriatric care on ED use among commuaity NH residents. The results of this
analysis offer an important contribution to a largesessment of the role of geriatricians
and effective models of care for elders with geigatonditions and suggest directions for
future research. Studies should continue to examimether differences exist in the
effects of geriatric primary and consultative casevell as whether the effects of
geriatric care vary based on setting of care. M@merally, researchers need to analyze
the effect of geriatric care in other samples amather outcomes such as quality of life,
functional status, and health care expendituregei@ihe increased constraints on
geriatrician supply in the near term as the eldpdgulation continues to grow,
additional research is needed to ensure that eldérgyeriatric conditions receive high

quality care.
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Figure5.1. Percent changein likelihood of ED usein one month associated with geriatric care
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Table5.1. Descriptive statistics

Comm. NH** ! Comm. NH**
First month First month | All months  All months
Observations 287,259 66,551 | Observations 5,277,762 1,005,122
Demographic characteristics . Geriatric care during previous 6 months
Age . Any geriatric care 0.014 0.052
66-74 0.231 0.108
75-79 0.235 0.156 | Number of geriatrician visits
80-84 0.245 0.242 | 0 visits 0.986 0.948
85-89 0.178 0.255 | 1 visit 0.005 0.012
90+ 0.111 0.238 | 2 visits 0.003 0.009
Male 0.378 0.286 | >3 visits 0.006 0.031
Nonwhite 0.103 0.116 :
Dual eligible 0.171 0.350 | Physician use
ZIP median income $42,704 $43,987 GM plwyalit 0.007 0.025
Metropolitan status . GM consultation 0.007 0.027
Metropolitan area 0.686 0.731 | Specialistality 0.304 0.100
Micropolitan area 0.153 0.130 | FM/IM plurglit 0.682 0.848
Small town 0.092 0.083 !
Rural area 0.069 0.056 | Dependent variable
Comorbidities, median 4 6 | AnyED usein1month 80.0 0.096

**Differences between samples are statisticallydigant at p<0.01 for all variables.
Month indicators, time trends, and comorbiditiestted.
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Table5.2. Changein predicted probability of ED usein one month

Sample Comm. Comm. NH NH

M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Geriatric care in previous 6 months

Any geriatric care

(reference: 0 visits) -0.004** -0.009** -0.008** -0.011**

(-0.006, -0.001)

Number of geriatrician visits
(reference: 0 visits)

1 visit 0.000
(-0.004, 0.004)
2 visits -0.008**
(-0.013, -0.004)
>3 visits -0.004**

(-0.008, -0.001)

Physician use
(reference: FM/IM plurality)

GM plurality -0.009**
(-0.012, -0.005)

GM consultation -0.001
(-0.004, 0.002)

Specialist plurality -0.003**

(-0.004, -0.002)

(-0.012,-0.006) (-0.011, -0.004) (-0.016,-0.007)

-0.006**

(-0.010,-0.001)
-0.012**

(-0.017,-0.007)
-0.013**

0.002

(-0.005, 0.008)
-0.004

(-0.011, 0.003)
-0.012**

-0.004
(-0.010,0.003)
-0.012**
(-0.019,-0.005)
-0.018**

(-0.018,-0.008) (-0.016, -0.009) (-0.024,-0.012)

-0.008**
(-0.012,-0.003)
-0.009%*
(-0.013,-0.006)
0.001
(-0.000,0.001)

-0.011**

(-0.015, -0.007)
-0.003

(-0.008, 0.001)
0.007**

(0.005, 0.009)

-0.009**

(-0.015, -0.002)
-0.009**

(-0.006, -0.011)
-0.010%*

(-0.015, -0.005)
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Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Control variables
Age (omitted: 66-74)
75-79 -0.001* -0.001 -0.006** -0.003
(-0.001, -0.000) (-0.003,0.000) (-0.008, -0.003) 0.@10,0.003)
80-84 0.002** 0.000 -0.008** -0.006
(0.001, 0.003) (-0.003,0.002)  (-0.009, -0.004) (1@.,0.002)
85-89 0.005** 0.001 -0.009** -0.004
(0.004, 0.006) (-0.002,0.004) (-0.010, -0.007) (Q13,0.006)
90+ 0.010** 0.007** -0.010** 0.002
(0.008, 0.011) (0.003,0.011) (-0.011, -0.006)  ©@0,0.013)
Male -0.002** N/A 0.008** N/A
(-0.003, -0.002) (0.007, 0.010)
Nonwhite 0.003** N/A -0.004* N/A
(0.002, 0.004) (-0.007, -0.002)
Dual eligible 0.016** -0.003* -0.005** -0.010**
(0.014, 0.016) (-0.006,-0.001) (-0.006, -0.004) .(3@,-0.007)
ZIP income quartile (omitted: First quartile)
Second 0.001 -0.007** -0.003 -0.014**
(0.000, 0.001) (-0.011,-0.003) (-0.005, -0.001) .G22,-0.006)
Third -0.001 -0.011** -0.006** -0.019**
(-0.002, -0.000) (-0.015,-0.007) (-0.007, -0.005)-0.@27,-0.011)
Fourth -0.005** -0.020** -0.010** -0.039**

(-0.006, -0.005)

(-0.024,-0.015)

(-0.012, -0.009)-0.G48,-0.030)
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Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Metropolitan status (omitted: Metropolitan area)
Micropolitan area 0.014** 0.001 0.010** -0.003
(0.014, 0.015) (-0.003,0.006) (0.009, 0.012) (-6,01009)
Small town 0.022** 0.007* 0.022** -0.001
(0.021, 0.024) (0.001,0.012) (0.019, 0.023) (-0,0D13)
Rural area 0.018** 0.008* 0.019** 0.002
(0.017, 0.019) (0.001,0.014) (0.017, 0.023) (-0,0117)
Observations 5,277,762 5,277,762 1,005,122 1,005,122

** p<0.01, * p<0.05
95% confidence intervals in parentheses.
Month indicators, time trends, and comorbiditiestted.



6. STUDY 3: IS GERIATRIC CARE A SUBSTITUTE OR COMEMENT
FOR OTHER PHYSICIAN CARE?

6.1. Abstract

Background: Whether geriatric care is typicallydigeconjunction with or in lieu of
visits to family medicine/general internal medici#té/IM) physicians or specialists is
unknown.

Objectives: Using data on physician visits for exadilon and management services
provided in non-hospital settings, we examinedréhationship between visits to
geriatricians and visits to FM/IM physicians or siadists.

Research Design: We conducted a retrospective tahalysis using 2002-2007
Medicare claims data for elderly beneficiaries vitaal a hospitalization for acute
coronary syndromes and subsequent diagnosis afargecondition. Analyses were
stratified by community and long-term nursing hofNé&l) residence.

Measures: We measured any geriatric care and nuohigeriatrician visits during six
month periods and FM/IM and specialist visits ia thllowing six months.

Results: Measures of geriatric care were assocwitbdeductions in FM/IM care of
8.8% to 19.4%. The relative magnitude of the reidadn specialist visits associated
with geriatric care was smaller than the reduciioRM/IM visits. Relative reductions in
specialist visits were larger at lower levels ofiggic care for community dwellers and
at higher levels of geriatric care for NH dwellers.

Conclusions: Geriatric care was associated witbheced FM/IM care and in some cases



with reduced specialty care. Results are evidehessociations; causality is still
uncertain. In light of increased constraints onaggacian supply in the near term due to
the substantial increase in the elderly populatioture studies should determine the
circumstances under which substitution of geriatae for FM/IM care or specialty care
is most effective.
Key words: geriatric care, primary care, specialiye
6.2. Introduction

In a traditional arrangement, a family medicine&yahpractice or general
internal medicine (FM/IM) physician provides thejordy of a patient’s care, and
specialists play a complementary role. About 15%ldér adults replace traditional
primary care with care from specialists [6]. Peaopl® develop geriatric syndromes
(e.g., dementia, falls), functional limitations,aher geriatric conditions that reduce their
quality of life may seek geriatric care or may b&erred to geriatric care by an existing
provider. Geriatricians are FM/IM physicians whe aertified in geriatric medicine.

Geriatricians have extensive training in and exgrere with physical, mental, and
social issues related to aging [13]. FM/IM and otbieysicians (e.g., geriatric
psychiatrists and neurologists) may have exteresiperience working with elders.
However, these physicians are not likely to be goed to assess and address the full
range of issues related to aging that elders watiagic conditions may face.
Geriatricians can replace a traditional primaryegamovider, or they can provide
consultation for a host of specific issues (e.ggnitive impairment) that are
complementary to primary care from FM/IM physiciaBsme evidence suggests that

primary care and specialty care are substitute8, [131]. However, because most
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geriatricians regularly provide both primary andchswaltative care, geriatric medicine is
unique [40]. The relationship between geriatricecand visits to FM/IM physicians and
specialists has not been addressed in the literatutight of the substantial increase in
the elderly population in the near-term combinethwtagnant geriatrician supply,
understanding how geriatric care is presently basey is important [4]. We
hypothesized that geriatric care is a substituté-k/IM care but had no a priori
hypothesis about the relationship between visitgetatricians and specialists.

We used Medicare claims data for elders who haasaitalization for acute
coronary syndromes (ACS). Because geriatric car@és having a sample identified by
ACS was advantageous because of the large ingdinapke size. Yet since the presence of
ACS alone is unlikely to require geriatric care, setected a sample that had a geriatric
condition. We conducted separate analyses for camtynand long-term nursing home
(NH) dwellers. NH residence is a signal of functbdependence and other complex
issues that cannot be measured well using claita@s Batterns of physician use may be
different in the two settings because of physisigit regulations for NH residents. The
Centers for Medicare and Medicare Services (CM&Jires a physician visit for an
initial assessment followed by routine evaluatitorsevery 30 days for the first 90 days
and every 60 days thereafter; every other visitamprovided by a physician extender
(e.q., nurse practitioner) [33]. Reassessmenteegrgred promptly after a significant
change in the resident’s condition.

Limited existing data describe physician care fét idsidents. A majority of NH
residents are treated by a physician other thaphlgsician who provided their primary

care prior to NH entry; in some cases, this phgsics the NH medical director [33, 129,

104



132]. No existing data describe the use of spgotaltonsultative care in NHs. Based on
the assumption that NH residents and their famgires$er to have a single physician
provide as much of the patient’s care as possihmehypothesized that geriatric care is
negatively associated with both FM/IM care and spist care for NH residents.

6.3. Methods

6.3.1. Data and sample

We used Medicare claims data for beneficiaries miebd the following criteria:

(1) an acute care hospital stay with a diagnosis@$ from January 2003 through
October 2004 (Table 6.1); (2) ageé6 years at the time of the hospital stay; and (3)
continuously enrolled in Medicare Parts A and Blugath or 12/31/2007 (n=965,087)
[71]. Data from Medicare Provider Analysis and Rev(MedPAR), Outpatient, Carrier,
and Denominator files were available for 2002 tigto@007.

Since the presence of ACS alone is unlikely to sagg potential to benefit from
geriatric care, we used two additional sample selecriteria: (4) diagnosis of a
geriatric condition in a setting other than a l@tgy hospital at least one year after the
hospitalization for ACS (n=452,985), and (5) nogtiasis of the same condition in the
two prior years (n=340,848). These criteria creatddffer between measurement of
geriatric care and use of cardiac care aroundtie @f the hospitalization and
maximized the likelihood that the diagnosis repnése the onset of the condition.

Geriatric conditions included stroke, dementia,rdegion, delirium, pressure
ulcer, fracture, dislocation, laceration, osteog@osyncope, hearing impairment, vision
impairment, urinary incontinence, weight loss/fegltio thrive, and dehydration. We

created this list of geriatric conditions basedl@gnoses used for inclusion in
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randomized controlled trials of geriatric interviens and a 2008 survey of directors of
geriatrics academic programs which asked to whgtteseelders with a variety of health
conditions or other characteristics would be likielyoenefit from geriatric care [28].
6.3.2. Measures
NH residence

We measured long-term NH residence by two critéfinthree consecutive
months with at least one nursing NH claim; andat2east one of these months had no
skilled nursing NH (SNF) claims. Once a beneficiargt these two criteria, he/she
remained in the NH sample permanently.
Physician visits

Using data from the Carrier files, a physiciantwsas defined as all line items
provided to a single beneficiary on a given datalsyngle physician [6]. Physicians
were identified using the Unique Provider Identfion Number. Visits were identified
using Berenson-Eggers Type of Service codes fduatian and management services
provided during office, home, and NH visits as vealconsultations [72]. Three specialty
groups were used: geriatricians, FM/IM physiciaarg] specialists.

FM/IM and specialist visits

The dependent variables in this study were visitSNI/IM physicians and
specialists in six months (we refer to the two dejent variables jointly as “physician
visits”). Physician visits were categorized basedhe physician specialty listed on the
Carrier claim.

Geriatric care
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We used two measures of geriatrician visits duargix month period: any
geriatric care and 1, 2, e visits. A much larger share of geriatricians than-
geriatricians were listed as having multiple spiéeisiin the claims data for a single year
(e.g. a physician listed as geriatric medicinesfmme visits and FM for others). As a
result, using the specialty listed for a giventwsould likely have undercounted
geriatrician visits. We considered physicians veitteast two visits in a year coded as
geriatric medicine to be a geriatrician for allitady all beneficiaries in that year.
Control variables

Metropolitan status was obtained by linking ZIP edd Rural-Urban Commuting
Areas [69]. Median household income was measurdweallP code level using data
from the 2000 Census [70]. ZIP code was derivenhfetaims files; for beneficiaries
with no physician visits in a year and all benefi@s in 2007, ZIP code came from the
Denominator file. Dual eligibility measured whethiee beneficiary had some or all of
their Medicare costs paid by the state Medicaidy@m [91]. Dichotomous month
variables captured seasonal variation in physigse and non-linear time trends
captured any changes in physician use that occdugdg the study period.

We created two sets of comorbidities: comorbiditleBned by Elixhauser, and
geriatric conditions listed above [80, 86-88]. hages may be underreported in claims
data [89, 90]. Therefore, comorbidities that wekely to be present even when not
indicated in claims data were indicated in thequeof the first diagnosis and for all
subsequent periods; these were stroke, osteopodesigentia, urinary incontinence,
hearing impairment, vision impairment, hypertensaiabetes, congestive heart failure,

deficiency anemia, chronic obstructive pulmonasedse, peripheral vascular disease,
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hypothyroidism, valvular disease, diabetes with pbeations, tumor without metastasis,
renal failure, other neurological disorder, rheurrdharthritis, obesity, metastatic cancer,
paralysis, lymphoma, liver disease, and alcohokabu

6.3.3. Statistical analysis

The unit of analysis for this study was beneficiaby months beginning with the
date of diagnosis of the geriatric condition. Wessh six months in order to balance our
desire for a long follow-up period with the needrimimize the impact of censoring and
maintain a sufficient sample size. Physician vigigse estimated as a function of
geriatric care during the previous six months. gsifagged measure ensured that the
geriatric care occurred prior to the physiciantgish beneficiary was in the community
sample until the date of death, end of study, effitist month in which he or she was
identified as a NH resident. Upon entering a lotay-fiospital, a beneficiary was
excluded from both samples for the remainder ofthdy. The sample sizes were
287,259 community dwellers (1,006,879 observatians) 66,551 NH dwellers (195,433
observations).

We estimated ordinary least squares (OLS) modéahg) dixed effects (FE) at the
individual level and compare those results to tedubm multivariate logistic regression
models. We chose FE because unobserved variableaffeat both use of geriatric care
and other physician care (e.g., social support),ve@a had difficulties locating valid
instrumental variables (IVs). We found evidencéawor of FE for both outcomes and
both samples: F tests of joint insignificance & BE were rejected (p<0.000), and
Hausman tests indicated that estimates from OLSefaadere inconsistent (p<0.000)

[133]. Since results from Poisson models with FEeneery similar to results from OLS
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models with FE, we chose OLS as the preferred Bpaton for ease of interpretation
(Appendix Tables 10 and 11).
6.3.4. Alternative specifications

To assess whether the relationship between gerere and specialist visits was
moderated by FM/IM care, we included FM/IM visitsthe previous six months as an
explanatory variable in the model estimating sgestigisits and vice versa. We
measured physician visits during six months becatiser concerns about censoring due
to death or end of study. We used binary dependierdables (any FM/IM visits and any
specialist visits in six months) to allow for thesgsibility that geriatric care may have
affected the likelihood of having any physicianitg@sather than the number of physician
visits. To test whether results were sensitive gasurement of geriatric care as 1, 2, or
>3 visits, we estimated models measuring geriaaite @s 1, 2, 3, aneld visits. To test
whether our measure of long-term NH use was ovesirictive, we used samples
defined by an alternative measure: two consecutivrths with at least one NH claim.

We explored IV as an alternative to FE since FEakoeliminate bias if time-
varying unobserved variables are related to bottagie care and physician visits. We
estimated IV models using two-stage residual inclug2SRI) [106]. In 2SR, both the
observed value of any geriatric care and the prediesidual from logit model of any
geriatric care were included in the OLS model ofgptian visits. Instruments were
county geriatrician supply and differential distarto geriatric care (distance from
beneficiary home ZIP code to nearest geriatriciamusidistance from home ZIP to
nearest FM/IM physician or specialist). Data fag thstruments came from an analytic

file created using data from the American Medicatdciation Physician Masterfile and
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the American Board of Medical Specialties. Testexalgeneity suggested that any
geriatric care was not exogenous in either sant6.05) [107]. F-tests indicated that
the instruments were strong (F test statistic>108]. However, we do not present IV
results as the preferred approach because of gnesggarding the validity of the
instruments. Lagrange Multiplier tests of overidicdtion rejected the null hypothesis
that the instruments were jointly validly excludeam models of ED use. Correlation
between control variables and instruments alsoestgd that the instruments may not
have been validly excluded.

6.4. Results

6.4.1. Descriptive statistics

Both samples had a high proportion of females, eaghibeneficiaries aged 80 or
older, and metropolitan area residents (Table 6lB)dwellers had a median of six
comorbidities compared to four for community dwedleNH residents had more FM/IM
visits and fewer specialist visits than communégidents.

A very small share of beneficiaries in either sarysed geriatric care during the
study period. Geriatrician use was much highehéNH sample than in the community
sample, and use of geriatric care was heavierartH setting. Among all NH
observations with geriatric care during the studgiqul, 59.6% had3 visits in Six
months (2.8% of 4.7%). In contrast, 38.5% of comityupbservations with geriatric care
had>3 visits (0.5% of 1.3%).

6.4.2. Main results
Results for the community sample from multivariagistic regression showed

that both the binary and ordered measures of gerre a six month period were
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negatively related to FM/IM visits in the followirglix months (Table 6.3). The
associations of geriatric care with specialisttgigiere also negative but were smaller
than the associations with FM/IM visits. For bo#pdndent variables, FE results were
smaller than multivariate logistic regression resulny geriatric care was associated
with a 13.7% reduction in FM/IM visits (decreasedd396 visits compared to sample
average of 2.9 visits) (Figure 6.1.a). The effdctd geriatrician visits was statistically
different from the effect of 1 visit but not 2 \si Any geriatric care was associated with
a much smaller reduction in the predicted numbepetialist visits than FM/IM visits
(3.3% versus 13.7%). The association of geriatire avith reduced specialist visits by
community residents was found for people with 2 geeriatrician visits but net3
geriatrician visits.

For the NH sample, multivariate logistic regresssoggested negative
associations between geriatric care and FM/IM wiag well as geriatric care and
specialist visits (Table 6.4). FE results were $endhan multivariate logistic regression
results. Any geriatric care was associated wit8.8% reduction in FM/IM visits (Figure
6.1.b). The association 88 geriatrician visits with FM/IM visits was not stically
different from the association of 1 or 2 visits.yAgeriatric care was associated with a
10.8% reduction in specialist visits. The reduciiospecialist visits associated with
geriatric care was concentrated among NH resideitits>3 geriatrician visits. Estimates
from control variables provided additional evidetitat geriatric care was more
important in predicting FM/IM visits than in pretiltg specialist visits for both samples
(Appendix Tables 12 and 13).

6.4.3. Alternative estimations
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Estimations using alternative dependent varialhesgsures of geriatric care, and
samples supported our main conclusions. Speciadiss had no meaningful effect on the
relationship between geriatric care and FM/IM wsdr either sample, but FM/IM visits
impacted the relationship between geriatric catesgecialty care. For community
dwellers, the reduction in specialist visits asated with geriatric care was small and
insignificant for beneficiaries with zero FM/IM vis; beneficiaries who had three
FM/IM visits (approximately the sample mean) ha&l296 reduction in specialist visits.
For NH dwellers, the reduction in specialist vigissociated with geriatric care was
larger for beneficiaries with zero FM/IM visits th#éhose with six FM/IM visits, which
was approximately the sample mean (16.5% compar&@.6%).

IV results were implausible, suggesting that haanyg geriatric care led to
increasesn the number of FM/IM visits for both samples amécialist visits for the
community sample (Appendix Table 14). The IV estesaare relative to mean FM/IM
and specialist visits for the marginal subgroupefeficiaries (i.e., those who would
have received geriatric care because of an incieageriatrician availability as measured
by the supply and distance instruments). Even thalngse means were unknown
because the marginal subgroup could not be idedtithe results were highly
guestionable. Compared to the means for the esdirgles, IV results suggested a 150%
(NH) to 240% (community) increase in FM/IM visitsdaa 110% increase in specialist
visits for the community sample. Because we foundeance that the instruments were
not validly excluded from the models of FM/IM anaksialty visits, we chose FE as the
preferred specification.

6.5. Discussion
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In this study, we used Medicare claims data foeydbeneficiaries with a
hospitalization for ACS and subsequent diagnose gériatric condition to examine the
relationships between geriatric care and otheriplaysvisits. For both samples, geriatric
care appeared to substitute for FM/IM visits, dmelmagnitude of the association of
geriatric care with specialist visits was smalkart for FM/IM visits. The association of
geriatric care with specialist visits was largeloater levels of geriatric care for
community dwellers and at higher levels of gercatare for NH dwellers.

We found support for our hypothesis that geriatdarce is a substitute for FM/IM
care from both samples. For community residenesn#gative association of geriatric
care with FM/IM care was larger at higher levelgefiatric care. For NH residents,
reductions in FM/IM visits were statistically eqalent for all levels of geriatric care.
Taken together, these results indicate that gerieéire tended to eliminate the need for
FM/IM care rather than to identify previously unnhetalth care needs that were
subsequently addressed by an FM/IM physician. Thdignt in the geriatric care-FM/IM
care relationship for community residents and khekeof for NH residents suggests that
permanent replacement of FM/IM care with geriatace was more common among NH
residents than community residents. In other waydsgatric primary care was more
common among NH residents than geriatric consuétatare, while community residents
tended to receive both consultative and primarg &@m geriatricians.

For both samples, the relationship between geriatie and specialty care
depended on the dose of geriatric care and the euafli-M/IM visits received in the
same period as the geriatric care. Geriatric carg agsociated with a small reduction in

specialist visits by community dwellers, but thesluction was statistically significant
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only for beneficiaries who had few (1 or 2) geii@én visits or who had FM/IM visits in
conjunction with geriatric care. The small degrésubstitution between geriatric and
specialty care likely occurs when FM/IM physiciaeger patients to geriatric care for
problems that might have other otherwise leadferral to a specialist (e.g., referral to a
geriatrician for cognitive impairment in lieu offeeral to a neurologist). Geriatric care
was neither a substitute for nor complementarypecmlty care when a community
resident had severat3) geriatrician visits. For that group, a reduceddfor specialist
visits due to geriatricians’ specialized experient®y have been offset by demand for
specialty care induced by geriatric care (e.giatigcians may be more likely than
FM/IM physicians to perceive aging-related condii@as being treatable problems
instead of inevitable consequences of aging).

Results supported our hypothesis that geriatrie anegatively associated with
specialist care for NH residents. Compared to Nditlents who had no geriatric care, the
largest reduction in specialist visits was assediatith having severabg8) geriatrician
visits or having geriatric care but no FM/IM caaesmaller reduction was associated with
consuming both geriatric care and FM/IM care. Imeotwords, the larger the role of a
geriatrician in a NH resident’s health care, thrgéa the decrease in specialty care.
Overall, results for both dependent variables ssigpat NH residents and their families
prefer to have a single physician provide as mdd¢heopatient’s care as possible.

Effects of geriatric care estimated by FE modelsevgeibstantially smaller than
effects estimated by multivariate logistic regressnodels. Smaller FE estimates
suggest that unobserved, time-invariant individaakl variables caused upward bias in

the multivariate estimates. For example, benefesaivho visited geriatricians may have
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had more extensive family and social support ththerdoeneficiaries; if greater support
was positively related to both geriatrician vigited other physician visits, this could be
one reason why FE estimates were smaller.

Randomized controlled trials have generally fogadatric interventions that
provide ongoing care to be more effective thanefhtbat provide consultative care [15-
23]. This suggests that substitution of geriateacecfor FM/IM care, and in particular the
focus on geriatric primary care in the NH settilsgappropriate. However, the provision
of geriatric primary care limits the clinical imgasf geriatric care; the more geriatric
primary care that is provided, the fewer numbegldérs who will receive any level of
geriatric care. The relative use of primary andstdiative geriatric care is of interest
because low geriatrician supply in the United Staies been a concern for years [4, 14].
An estimated 36,000 geriatricians will be neededh&intain the current geriatrician to
elderly population ratio in 2030, yet current gratilon rates from geriatrics fellowship
programs suggest that there will be 7,750 geriatrgin 2030 [35, 36]. Data from the
present samples suggest that very few elders wlydoemaarticularly likely to benefit
from geriatric care receive it. Only 2.4% of comntymesidents and 7.4% of NH
residents ever had a geriatrician visit duringstugly period. These figures indicate that
geriatricians’ ability to affect health care usel @utcomes for elders via clinical practice
is very limited. The reach of geriatric care istfigr limited by the practice patterns we
found for beneficiaries who used geriatric carar(@meriatric primary care for
community residents and more widespread geriathogry care for NH residents).

This study has some limitations. Since unobsenebles that varied over time

at the individual level were not accounted for by EE, our results must be interpreted
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as evidence of an association between geriatreeaad other physician visits rather than
evidence of a causal link. Because our dataset isibalanced panel, we assumed that
attrition in any period was unrelated to unobservigte-varying variables. This issue is
most relevant in the first period, as the 22% ef¢bmmunity sample and 27% of the NH
sample that had only one observation did not doutei information toward the FE
estimates. Results from multivariate logistic resgren models estimated using only
beneficiaries who had two or more observations weggly identical to results estimated
using the full samples; this provides some configethat having an unbalanced panel
does not pose major concerns.

The claims data lacked some useful details (e lgether a gerontological nurse
practitioner billed incident to a physician). Sirgeysicians self-identify their specialty
when they apply to become a Medicare provider afygcian specialty does not necessary
imply that a physician has ever been or is curyerdttified in geriatric medicine. The
results of this analysis cannot be generalizecetehciaries without a history of ACS
and geriatric conditions nor to Medicare managed earollees. ACS is not likely to be
particularly relevant when considering tradeoffsh@®en geriatric care and FM/IM care.
However, because beneficiaries in our study wéehlito need at least some cardiac
care, we may have estimated a lower bound on tipeedef substitution between
geriatric care and specialty care. Finally, geicans may be more likely than other
physicians to diagnose some geriatric conditiod$. [2 beneficiaries who received their
diagnosis from a geriatrician were systematicadlglthier in unobserved ways, the
negative associations of geriatric care with otiipes of physician visits could be

overestimated.
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This analysis was the first to use data for a langgional sample of elders to
examine whether geriatric care is typically usedanjunction with or in lieu of other
types of physician care in non-hospital settings. fdund that geriatric care was a
substitute for FM/IM care, and permanent replacegroERM/IM care with geriatric care
appeared to be more common among NH residentsctramunity residents. Geriatric
care was associated with a sizeable reductionaanialpy care for NH dwellers that had a
high dose of geriatric care and with a small reiduncin specialty care for community
dwellers that had a low dose of geriatric care.e@ithe lack of existing evidence on this
topic, future studies should determine whetheréselts of this analysis are found for
other samples. Since geriatric care is a substitutEM/IM care, research is needed to
examine the effect of geriatric care compared tdIMMare on a variety of outcomes
including quality of life and health care use, mautarly among NH residents who have
largely been ignored by trials of geriatric intemtiens. In light of increased constraints
on geriatrician supply in the near term due toshiestantial increase in the elderly
population, future studies should determine theucirstances under which substitution of
geriatric care for FM/IM care or specialty carenest effective. For example, given the
very low supply of geriatric psychiatrists, are@ames for patients who receive geriatric
care more favorable than for those who receivelpayic care from a traditional
psychiatrist? If so, is the favorable effect ofigiic care for psychiatry patients larger or
smaller than any difference in outcomes for pasievith dementia who receive geriatric

care compared to those who receive neurologicalcar
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Figure 6.1.a. Percent changein number of physician visitsin six months associated
with geriatric care, community sample
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Percent change calculated as change in numberysiqgimn visits (Table 6.2) divided by the sampleam
of physician visits (Table 6.1) multiplied 100

(e.g., for FM/IM visits, 13.7% for any geriatric reareflects a decrease of 0.396 visits relativaht

sample average of 2.9 visits).
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Figure 6.1.b. Percent change in number of physician visitsin six months associated

with geriatric care, NH sample
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Percent change calculated as change in numberysiqgimn visits (Table 6.3) divided by the sampleam

of physician visits (Table 6.1) multiplied by 1

(e.g., for FM/IM visits, 13.8% for any geriatricreareflects a decrease of 0.799 FM/IM visitstive to the

sample average of 5.8 FM/IM visit:
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Table6.1. Codes used to measur e diagnoses, NH residence, physician visits, and physician specialty

Data
I[tem sour ce Codes
Diagnoses
ACS MedPAR ICD-9-CM codes 410.xx, 411.1x, an8.9%
Geriatric MedPAR, ICD-9-CM codes 430.xx-432.xx, 434.xx-437.1x, 437438.xx, 290.0-290.43, 294.0-294.8,
conditions Outpatient, 331.0-331.2, 331.7, 797, 300.4, 301.12, 309.0,13(.1, 293.0x, 293.1x%, 707.0x, 788.3,

Carrier  788.30-788.34, 788.37-788.39, 260-263.9, 783.21228383.7%, and 276.5.707.2x-707.9X,
800.xx--829.xx, 830.xx-839.xx, 870.xx-879.xx, 880884.xx, 890.xx-894.xx, 733.0, 780.2,
389.xx, 369.xx, 596.51-596.52, 596.54-596.59, 59%625.6x, 788.3, 788.30-788.34, 788.37-
788.39, 260-263.9, 783.21-783.22, 783.7%, and 276.5
NH residence

NH claim Carrier Place of service codes 31 aad-8CPCS codes 99301-99318, 99379-99380, and G0066,
BETOS code M4B
SNF claim MedPAR SNF indicator code

Physician visits Carrier BETOS codes M1A, M1B, M4A, M4B, and M6 (es$ one of the following HCPCS codes was
present: 99221-99239, 99251-99255, 99261-99263,1892275, 99411-99412, 95115-95117,

or GO175)
Physician specialty
FM/IM Carrier ~ Specialty codes 01, 08, 11, 50, 84, 97
physicians
Specialists Carrier  Specialty codes 03, 0610712, 13, 16, 25, 26, 29, 34, 39, 44, 46, 6682983, 86, 90-92,
94, 98
Geriatricians Carrier  Specialty code 38

ACS: Acute coronary syndromes

MedPAR: Medicare Provider Analysis and Review

ICD-9-CM: International Statistical ClassificatiofiDiseases and Related Health Problems, Versi@ii®ical Modification
HCPCS: Healthcare Common Procedure Coding System

BETOS: Berenson-Eggers Type of Service



IcT

Table6.2. Descriptive statistics

Comm. NH** 5 Comm. NH**
First period First period ! All periods  All periods
Observations 287,259 66,551 Observations 1,006,879 195,433

Demographic characteristics

. Geriatric care in previous 6 months

Age . Any geriatric care 0.013 0.047
66-74 0.231 0.108 |
75-79 0.235 0.156 | Number of geriatrician visits
80-84 0.245 0.242 0 visits 0.987 0.953
85-89 0.178 0.255 | 1 visit 0.005 0.011
90+ 0.111 0.238 2 visits 0.003 0.008
Male 0.378 0.286 | >3 visits 0.005 0.028
Nonwhite 0.103 0.116
Dual eligible 0.171 0.350 : FM/IM visits
Median income $42,704 $43,987; #, 6 months, mean 9 2 5.8
Metropolitan status i #, 6 months, median 2.0 5.0
Metropolitan area 0.686 0.731 |
Micropolitan area 0.153 0.130 | Specialist visits
Small town 0.092 0.083 | #, 6 months, mean 2.1 31
Rural area 0.069 0.056 |  #, 6 months, median 1.0 0.0

**Differences between samples are statisticallyngigant at p<0.01 for all variables



Table6.3. OL Sresultsfor changein physician visitsin six months, community sample

Dependent variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
Geriatric care in previous 6 months

Any geriatric care -1.075** -0.396** -0.229** -0.07

(reference: 0 visits)

(-1.142,-1.009)

Number of geriatrician visits

(reference: 0 visits)
1 visit

2 visits

>3 visits

2¢T

Control variables
Age (omitted: 66-74)
75-79
80-84
85-89
90+

Male

-0.542%*
(-0.645,-0.439)
-1.151**
(-1.263,-1.040)
-1.486**
(-1.583,-1.389)

-0.006
(-0.033,0.020)
0.012
(-0.016,0.040)
-0.023
(-0.053,0.007)
-0.226**
(-0.261,-0.192)
-0.191**

(-0.467,-B)32 (-0.298,-0.160)

-0.256**
(-0.346,-0.165)
-0.471%
(-0.581,-0.361)
-0.562**
(-0.667,-0.458)

-0.010
(-0.047,0.027)
-0.002
(-0.055,0.050)
-0.042
(-0.110,0.025)

-0.070
(-0.157,0.017)
N/A

-0.305**
(-0.389,-0.221)
-0.356**
(-0.456,-0.255)
-0.087
(-0.206,0.032)

-0.071**
(-0.098,-0.044)
-0.251**
(-0.278,-0.223)
-0.543**
(-0.573,-0.514)
-0.994**
(-1.026,-0.962)
0.376**

(-0.133,-0.007)

-0.087*

.168,-0.007)

-0.113*

.240,-0.014)

-0.005
q93,0.088)

-0.043*

(76,00.010)
-0.109**

(56,10.062)
-0.142**

(62,20.082)
-0.065

143,0.012)
N/A



Dependent variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
(-0.213,-0.170) (0.355,0.398)
Nonwhite 0.035 N/A -0.114** N/A
(-0.000,0.070) (-0.147,-0.081)
Dual eligible -0.219** -0.592** -0.517** -0.463**
(-0.244,-0.193) (-0.624,-0.559) (-0.538,-0.495) .491,-0.434)
ZIP income quartile (omitted: First quartile)
Second 0.070** -0.006 0.066** 0.059
(0.042,0.098) (-0.088,0.076)  (0.042,0.090) (-0.0143)
Third 0.120** 0.070 0.126** 0.073
(0.090,0.149) (-0.015,0.156)  (0.099,0.153) (-0.0319)
Fourth 0.062** 0.218** 0.461** 0.097*
N (0.031,0.093) (0.125,0.310) (0.430,0.492) (0.014,9)
“ Metropolitan status (omitted: Metropolitan area)
Micropolitan area -0.017 0.116* -0.513** -0.169
(-0.045,0.011) (0.012,0.219) (-0.538,-0.489) (-0,2®.077)
Small town -0.265** -0.019 -0.722** -0.217**
(-0.301,-0.228)  (-0.144,0.106) (-0.749,-0.696) 328,-0.106)
Rural area -0.382** -0.007 -0.816** -0.238**
(-0.428,-0.336)  (-0.148,0.133) (-0.845,-0.787) 363,-0.113)
Observations 1,006,879 1,006,879 1,006,879 1,006,879

** p<0.01, * p<0.05
95% confidence intervals in parentheses.
Month indicators, time trends, and comorbiditiesttad.
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Table6.4. OL Sresultsfor changein physician visitsin six months, NH sample

Dependent variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
Geriatric care in previous 6 months

Any geriatric care -1.938** -0.799** -0.316** -0.D4*

(reference: 0 visits)

(-2.098,-1.778)

Number of geriatrician visits

(reference: 0 visits)
1 visit

2 visits
>3 visits
Control variables
Age (omitted: 66-74)
75-79
80-84
85-89
90+

Male

-0.849**
(-1.110,-0.589)
-1.145**
(-1.440,-0.850)
-2.612%*
(-2.816,-2.408)

-0.132
(-0.284,0.020)
-0.247*
(-0.392,-0.101)
-0.270%*
(-0.415,-0.124)
-0.503**
(-0.650,-0.355)
-0.192**

(-0.968,-1)B3 (-0.380,-0.253)

-0.767**
(-1.017,-0.516)
-0.605**
(-0.895,-0.315)
-0.898**
(-1.110,-0.687)

-0.289*
(-0.527,-0.050)
-0.466**
(-0.772,-0.159)
-0.565**
(-0.922,-0.209)
-0.674**
(-1.084,-0.264)

-0.188**
(-0.322,-0.054)
-0.339**
(-0.459,-0.220)
-0.361**
(-0.436,-0.286)

-0.124**
(-0.214,-0.033)
-0.230**
(-0.322,-0.139)
-0.396**
(-0.483,-0.300)
-0.589**
(-0.676,-0.502)
0.154*

(-0.230,-0.051)

-0.016

A8D,0.117)

-0.111

46%5,0.044)

-0.235**

348,-0.122)

-0.266**
393,-0.139)
-0.372**

§35,-0.209)

-0.393**

§83,-0.204)

-0.391**

.§09,-0.173)
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Dependent variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
(-0.280,-0.104) (0.104,0.205)
Nonwhite 0.156* 0.148**
(0.023,0.290) (0.068,0.227)
Dual eligible -0.242** -0.793** -0.245** -0.332**
(-0.319,-0.165) (-0.922,-0.664) (-0.284,-0.206) .401,-0.263)
ZIP income quartile (omitted: First quartile)
Second 0.088 0.200 -0.008 0.092
(-0.012,0.188) (-0.075,0.474) (-0.061,0.044) (-@,03239)
Third 0.265** 0.301* -0.039 0.019
(0.155,0.374) (0.017,0.586) (-0.097,0.018) (-0.03%0)
Fourth 0.453** 0.212 0.243* 0.043
(0.334,0.572) (-0.101,0.525) (0.174,0.313) (-0.023,0)
Metropolitan status (omitted: Metropolitan area)
Micropolitan area -1.130** -0.057 -0.490** -®4
(-1.230,-1.031) (-0.466,0.353) (-0.540,-0.441) 382,0.054)
Small town -1.298** 0.062 -0.578** 0.095
(-1.421,-1.175) (-0.410,0.534) (-0.639,-0.518) 15®,0.346)
Rural area -1.407** 0.371 -0.678** -0.022
(-1.549,-1.265) (-0.170,0.912) (-0.736,-0.620) 31,0.266)
Observations 195,433 195,433 195,433 195,433

** p<0.01, * p<0.05
95% confidence intervals in parentheses.

Month indicators, time trends, and comorbiditiestted.



7. DISCUSSION

7.1. Summary of findings
7.1.1. Study 1: Use of geriatric care in the Unittadtes

In Study 1, we sought to determine the frequemaylacation of geriatric care,
examine patient characteristics associated witlotigeriatric care, and describe the use of
geriatric care over time. We conducted severalriat@analyses in order to characterize
those issues. We found that only 3.5% of the saimgdeany geriatrician visits in one year.
The use of geriatric care was approximately eveplif between heavy users (4 or more
visits in one year) and light users (1 to 3 vigit®ne year). Beneficiaries living in a
metropolitan area, those with dementia or deprassiond those who had any nursing home
physician visits were substantially more likelyuge geriatric care than other beneficiaries.
Most beneficiaries with at least one geriatricigitun a nursing home had the majority of
their nursing home physician visits provided byiggeicians. Use of geriatric care by patients
with dementia and congestive heart failure wasdrigbther results for subsamples defined
by those diagnoses were similar to the full samyMe.concluded that an enormous increase
in the supply of geriatricians would be requireddbnical geriatric care to have a sizeable
effect. Because such a large increase in suppiglikely, teaching, research, and
advocacy/policymaking are the pathways through igeriatric medicine may be able to
have a broad impact on the health of older adults.
7.1.2. Study 2: The association of geriatric canel @mergency department use

In Study 2, we assessed whether geriatric careasg&sciated with ED use. We



examined whether community and long-term nursingdoesidents who used geriatric care
in a six month period were less likely to have Ed@ in the following month than those who
did not use geriatric care. We used individual &&dcount for unobserved heterogeneity
and measured geriatric care was measured as nawingsits and share of total visits to
geriatricians. Geriatric care was associated vattuctions in ED use of 7.5% to 18.8%.
Reductions associated with geriatric consultatese avere equivalent to reductions
associated with geriatric primary care. Resultgtiertwo samples were similar. We
concluded that studies should continue to examimethver differences exist in the effects of
geriatric primary and consultative care as wellvasther the effects of geriatric care vary
based on setting of care. More generally, reseescaleed to analyze the effect of geriatric
care in other samples and on other outcomes sughadisy of life, functional status, and
health care expenditures.

7.1.3. Study 3: Is geriatric care a substitute omplement for other physician care?

In Study 3, we sought to determine whether geciaare was used more often in
combination with or in lieu of FM/IM care and spalty care. We estimated the association
of geriatric care received during a six month pgtwa the number of FM/IM and specialist
visits in the following six months. We found thargtric care was associated with
reductions in FM/IM care of 8.8% to 19.4%. The magte of the reduction in specialist
visits associated with geriatric care was smahlantthe reduction in FM/IM visits.
Reduction in specialist visits was larger at lovesels of geriatric care for community
dwellers and at higher levels of geriatric careNot dwellers. We concluded that geriatric
care appears to be used in place of care from FNdHl&icians and in certain instances,

geriatric care may also reduce subsequent useeofadfy care. Since geriatric care seems to
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substitute for FM/IM care, future studies shoultedaine the circumstances under which
substitution of geriatric care for FM/IM care oregpalty care is most effective.

7.2. Limitations

7.2.1. Claims data

This dissertation has several limitations. Thenskadata lack some variables that
would be useful as outcome measures and contrialbles, including detailed measures of
cognitive and functional status, socioeconomiaustaand family and social support. The
claims data do not indicate nurse practitioner @imgsician assistant specialty, whether a
gerontological nurse practitioner or other mid-lgw®vider bills incident to a physician, or
whether a long-term nursing home resident recetaes from the facility’s medical director.
More generally, using claims data, we cannot capamy services that were provided but
were not billed. For example, if a FM/IM physiciesnn a group practice with a geriatrician,
the FM/IM physician may have informal communicatwith the geriatrician which affects
the care the physician provides.

Physician specialty was self-designated, and wsidered physicians with at least
two visits in a year coded as GM to be a geriandor all visits in that year. As a result, we
many have misclassified some visits to non-geagtnis as geriatric care and vice versa. In
addition, some FM/IM physicians have extensive epee working with elders with
geriatric conditions. If we could compare only génicians with active certification in GM to
physicians without extensive experience workinghwpiatients with geriatric conditions, we
might find an even larger reduction in ED use aisded with geriatric care (i.e., the results

we present may be a lower bound of the associafigeriatric care with ED use). More
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generally, the mechanisms by which geriatric caag neduce ED use are not clear. We
could not distinguish between a training effect andexperience effect.
7.2.2. Selection

Geriatricians may be more likely than other physisito diagnose some geriatric
comorbidities such as dementia, depression, ammhtmence [21]. If beneficiaries who
receive their diagnosis from a geriatrician hass Igevere comorbidities (i.e., are
systematically healthier in unobserved ways), tbisld lead to overestimates of the
favorable effects of geriatric care on outcomesh@ugh estimating models with individual
FE controls for differences in unobserved varialalelsaseline (including health status), any
changes over time that were unobserved are notatsbfor. It is possible that time-
varying unobserved variables were related to tleeofigeriatric care as well as ED use and
other physician visits, so our results must berprted as evidence of associations rather
than evidence of causal links. Additionally, be@u® used FE on an unbalanced panel, we
assumed that attrition in any period was unrel&taghobserved, time-varying variables. We
used IV methods to try to address the issue of-tiarging unobserved variables but were
not confident that our instruments were valid.
7.2.3. External generalizability

Finally, the results of this analysis cannot beegalized to beneficiaries without a
history of ACS and geriatric comorbidities nor bm$e who enrolled in Medicare managed
care. Since geriatric care is rare, the data wed wsse advantageous because of the large
initial sample size. Although ACS is not a conditior which geriatric care would be
expected to confer benefits relative to care fraheophysicians, beneficiaries who have had

ACS may have poorer functional status and overadlth status than the general elderly
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population. In combination with the diagnosis @aiatric condition, these people may have
been particularly good candidates for geriatriec&eriatric care was more common among
beneficiaries whose geriatric condition was diagaodoser in time to the ACS
hospitalization, which suggests that cardiac caas mot “crowding out” geriatric care.
7.3. Contributions of this study

This dissertation contributes to the literatur@ainumber of ways. Using data from a
large, geographically diverse sample of elderly Maxak beneficiaries with a history of ACS
and subsequent diagnosis of a geriatric condits@ninvestigated a number of issues that had
not been previously explored. We found no existinglies that examined patient-level
trends in the use of geriatric care (Study 1) arsttered whether geriatric care is more often
positively or negatively associated with other typé physician care (Study 3). Although the
relationship between geriatric care and ED useltgr@dults has been studied in RCTs, we
did not find any studies that attempted to repldaese findings using real-world data.
Further, we did not find any studies that compdhedeffect of geriatric care for long-term
NH residents to the effect for community resid€@isidy 2).
7.4. Policy implications and future research

Information about the use and effects of geriataie by this important patient
population should aid policymakers, health profasais, and researchers as they seek to
determine the most effective ways to use the exjstupply of geriatricians and whether
additional resources for geriatric training mayda@thwhile. More generally, this research
has implications for the role of geriatricians iaels of care for elders with geriatric
conditions. Our results showed that geriatric cauesed by very few elders who are likely

benefit from such care. Among those who receiveager care, geriatric care tends to
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substitute for care from FM/IM physicians. Primagre was the dominant model of geriatric
care for users of geriatric care residing in NHETR have generally shown that geriatric
interventions that provide ongoing care are mofecéf/e than those that provide
consultative care. This suggests that substitudfareriatric care for FM/IM care, and in
particular the focus on geriatric primary careha NH setting, is appropriate. However, the
provision of geriatric primary care limits the gtal impact of geriatric care; the more
geriatric primary care that is provided, the fetvexr number of elders who receive any level
of geriatric care. The results of Study 2 sugdest geriatric consultative care may be no less
effective than geriatric primary care in preventtfi use by both community and NH
residents. If geriatric care can be effectivelyyaled in communities and nursing homes as
consultative care, then the existing supply ofaedians could be more broadly spread
across the elderly population. More generally, $t2aduggests that increasing the supply of
geriatricians may lead to improved health outcofoeglderly Medicare beneficiaries with
geriatric conditions.

Because of the lack of existing literature on thy@d, additional studies are needed to
further elucidate the use and effects of geriaiai@ in real-world clinical settings.
Researchers should examine additional outcomestiied samples. This is particularly true
for the nursing home population which has not beduiressed by the literature on geriatric
interventions. The specific mechanisms by whichafec care may reduce ED use are
unknown. Researchers should continue to assesti@vlwtferences exist in the effects of
geriatric primary and consultative care. Futuress should determine the circumstances
under which substitution of geriatric care for FM/tare or specialty care is most effective.

For example, in light of the very low supply of @rc psychiatrists, a comparison of
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outcomes for patients with conditions such as dsgioe who receive geriatric care to those
who receive care from a traditional psychiatristhdobe useful [134]. If an effect of geriatric
care exists in that context, it could be compaceother situations in which geriatric care
substitutes for specialty care (e.g., patients wémentia who receive geriatric care
compared to those who receive neurological carsp,Aeyond examining which processes
of geriatric care play the largest role in impraymutcomes (e.g., medication management
versus coordination of care), research should examhether quality of care differs
between FM/IM physicians who are in group practimesther organizations that include a
geriatrician and FM/IM physicians who do not hagady access to a geriatrician. In
addition, little is known about care from gerontgitmal nurse practitioners and circumstances
under which gerontological nurse practitioners hayeffective substitutes for geriatricians.
The efficient use of the existing supply of ger@éns is a goal worth pursuing, and
much still needs to be understood about the useti@cts of geriatric care. However,
regardless of the effects of geriatric care onthealtcomes, our results suggest that the
impact of clinical practice at the population leiglery minimal. An enormous increase in
the supply of geriatricians would be required ferigtric care to have a sizeable effect
through clinical practice. Effects of a recent ajgm Medicare reimbursement for geriatric
care on the supply of geriatricians are not likelpccur in the short-term (if any effects
occur at all). For geriatric medicine to have aydapon-level impact on the health and
health care of older adults, its focus needs torbteaching, research, and
advocacy/policymaking. The Patient Protection affordlable Care Act opens some new
avenues for this type of work. It authorizes geicatducation center grants (e.g., for

practitioners to increase their knowledge abouiaggrs), and the use of geriatric
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assessments and comprehensive plans to coordaratare among the payment and delivery
reform models to be given priority by the CentarNtedicare and Medicaid Innovation

[127]. As the number of elderly Americans increasasding for Medicare as well as
Medicaid and Veterans Affairs will put enormousgsére on the federal budget. Finding
ways to improve the quality of care for elders vg#riatric conditions and also reduce health
care expenditures per beneficiary is critical tewgimg the financial health of the federal

government.
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APPENDIX 1: DETAILS ON IV ESTIMATION

Data for the instruments came from an analyticviilech had data from the
American Medical Association (AMA) Physician Madiierand the American Board of
Medical Specialties (ABMS). The first instrumentasared geriatrician supply: a count of
the number of geriatricians in the beneficiary’srgocounty per 10,000 residents aged 65
and older. The second instrument measured diffi@tetistance to geriatric care: the
difference between the distance from the benefigdrome ZIP code to the ZIP code of the
nearest geriatrician and the distance from homecatfe to the ZIP code nearest FM/IM
physician or specialist. Distance was measuretleasumber of miles between the centroid
of the beneficiary’s home ZIP code and the centobithe physician ZIP code using the
zipcitydistance function in SAS 9.1.3. We hypotheslithat supply would be positively
associated with use of geriatric care since awaseaggeriatric care is likely to be higher
among beneficiaries who live in an area with highgwply. We hypothesized that
differential distance would be negatively relatedise of geriatric care since it is an
indicator of transportation costs.

The instruments were valid only if there is wasdmect effect of geriatrician supply
and differential distance to geriatric care on ouates and the instruments were uncorrelated
with unobservable variables that affect those aues Physician supply and differential
distance have been used as instruments for thpteteardiac care [94, 95]. Some research
suggests that primary care provider supply is tated with area-level health outcomes and
that physician density is endogenous in modelsed-tevel health [96-99]. A recent paper
found a connection between area-level primary pagsician supply and individual-level

outcomes [100]. To address concerns about the wingitument, we used an alternative
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measure of supply that measured the availabilityesfatricians relative to other types of
physicians rather than indicating the actual abdity of geriatricians: the ratio of county
geriatrician supply to county FM/IM and specialsipply.

If the marginal subpopulations had rates of EDsisglar to the full samples, then
the effects estimated by IV models suggest decsea{s@2.5% (community, 7.4 percentage
points compared to 8.0) and 122.9% (NH, 11.7 peagenpoints compared to 9.6)
(Appendix Table 6). IV results using an alternasupply instrument (GM supply relative to
FM/IM and specialist supply) in lieu of actual GMpply as an instrument were similar.
However, we did not present results from IV regaasss the preferred approach for either
model because of questions regarding the validiguo instruments. To try to discern
whether the instruments were validly excluded fitbenED use model, we compared two
groups: beneficiaries who lived in an area whereagéian supply was at or above the
median for all beneficiaries, and those who live@mn area where supply was below the
median [101]. This comparison suggested that tsieiloution of observable variables was
not independent of geriatrician supply (i.e., th&iuments did not appear to mimic a natural
experiment for geriatric care). For example, gedetn supply was positively correlated
with ZIP code median income and negatively coreglavith dual eligibility. Since
unobserved socioeconomic status is likely to be@ated with both geriatric care and ED

use, differences in income and dual eligibility preblematic.
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APPENDIX 2: ADDITIONAL DETAILS ON IV ESTIMATION

In addition to using a bivariate probit model ttirasite IV regression for any
geriatric care, we estimated the effects of akk¢hmeasures of geriatric care with 1V
regression. Depending on whether the measure @itgeicare was binary, ordered, or
categorical, the first stage equation that predigeriatric care was estimated using a logit,
ordered logit, or multinomial logit model with stdard errors clustered at the beneficiary
level. Since geriatric care was measured using menth lag in the second stage equation,
the unit of observation in the first stage equati@s a six month period.
We used two-stage residual inclusion (2SRI) in Wwhioth the observed value of the
endogenous variable and the predicted residual fhenfirst stage equation are included in
the second stage equation [106]. Bias-correctetidmnce intervals for changes in the
predicted probability of the dependent variableenggnerated by bootstrapping 250 random
samples drawn at the beneficiary level with rephaeet. Further details of the 2SRI
estimation are provided in Chapter 3.6.2.

The IV results for the binary measures of geriatape estimated by 2SRI were larger
than but still somewhat similar to results estirddig bivariate probit (Appendix Tables 6
and 7). Results from both 2SRI and bivariate proleite extremely large relative to the
means of ED use for the entire sample. This coaletbeen because the marginal
subsamples had much higher rates of ED use thaultsamples, although there is no
reason to expect this. The very rare nature ohg@ricare could have presented problems in
the estimation. Another explanation is that perttapanstruments were not validly excluded

from the outcome models.
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Even more puzzling is that 2SRI estimates for ffeceof the ordered and
categorical measures of geriatric care on ED use w@mpletely unlike the 2SRl effects
estimated for the binary measures; the signs oéfieets were opposite, and the magnitudes
different substantially. This may have been bec#use was a problem with the way the
instruments were operating in 2SRI when the fitages was an ordered or multinomial logit.
For both samples, the estimated effect of GM pityralad the opposite sign and a
substantially different size in terms of absolutée compared to the estimated effect of GM
consultation. In contrast, in the FE models for &®, the effects estimated for GM plurality
and GM consultation were very similar. In sumsitot clear what was going on in the IV
models that produced such wild estimates, but wiote 1V results are implausible (both

from bivariate probit and 2SRl).
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APPENDIX 3: ASSOCIATION OF GERIATRIC CARE WITH
IN-HOSPITAL DEATH

Methods

An analysis of in-hospital death was conductedgigiata from the month in which
death occurred. MedPAR and Outpatient claims ifledtin-hospital death (including death
in an ED) [135]. Sample sizes for in-hospital dea#re 36,796 (NH) and 72,244
(community). We used three-digit ZIP code FE totoarfor area-level factors that may have
affected the likelihood of in-hospital death (ergprms for aggressiveness of end of life care,
socioeconomic status). FE models were estimatddMAMs because of perfect prediction.
F tests of joint insignificance of the FE were otgal for both samples (p<0.000), and
Hausman tests indicated that estimates from OLSetaadere inconsistent (p<0.000).
Results

The rate of any geriatric care was very low fothbgamples, although it was nearly
three times higher for the NH sample than for thiamunity sample. In-hospital death was
substantially higher among community dwellers (22 @bmmunity vs. 27.7% NH)
(Appendix Table 8). In the naive models, geriatdce was associated with a reduced
likelihood of in-hospital death (Appendix Table @ompared to in-hospital death rates of
42.0% and 27.7%, the effects of 5.7 and 2.3 peagenpoints reflected reductions in the
predicted probability of in-hospital death of 13.§¢6mmunity) and 8.3% (NH). In general,
the FE results showed larger effects of geriataie ©n in-hospital death for community
dwellers than for NH dwellers, and effects for conmiy dwellers were more often
statistically significant (Appendix Figure 1). Ine FE model for community dwellers, GM
plurality and GM consultation were associated watiuctions of 10.0% and 11.7% in the

predicted probability of in-hospital death compatedM/IM plurality. For NH dwellers,
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neither of those two measures had statisticallyisagant effects. For both samples, specialist
plurality was associated with a substantial ineeagaghe likelihood of in-hospital death
(9.3% community, 9.7% NH) compared to FM/IM plutgliThe associations of geriatric

care with in-hospital death were smaller (in absoltalue) than many of the demographic
characteristics (e.g., advanced age).

Effects of geriatric care estimated by IV modelsmshospital death were
substantially larger in absolute value than effestemated by FE, and the signs of the effects
estimated by IV were different from the signs esti@d by FE. IV models indicated that
geriatric care maincreasethe likelihood of in-hospital death. The effect6.3
(community) and 32.3 percentage points (NH) suggksicreases of 69.8% (community)
and 116.6% (NH) compared to the prevalence of sphal death in the full sample.

Results from three and nine month measures oftgereare produced slightly
different results from six month measures, butdifferences were small enough that the
interpretation would not have differed. Using thtemative measure of NH residence led to
estimates that were very similar to the originainestes.

Discussion

The effects of geriatric care on in-hospital deaéne larger and more often
statistically significant for community dwellersatin NH dwellers. The largest effects on in-
hospital death were found for beneficiaries who &athgle visit. Geriatric consultation was
found to be as effective as GM plurality in botimgdes. Most measures of geriatric care had
very similar effect sizes in FE models compareddive models. This may have been
because area FE did not control for unobservedpem facility-level factors. In other

words, unobserved person- or facility-level heterogty affecting both geriatric care and in-
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hospital death was likely to have been a big probleor example, NHs may have a
particular protocol for palliative and end of l¢are that affected whether their residents are
likely to die in a hospital.

The association of a single geriatrician visit witkhospital death was statistically
significant for both samples. Although the effetfiwisit was not statistically different from
the effect 0f3 visits, the estimated coefficient for 1 visit wasger than all other measures
of geriatric care in the in-hospital death modelsobserved individual-level variables could
explain the link between 1 visit and a sizeableiotidn in the predicted probability of in-
hospital death. For example, beneficiaries whaedsgeriatricians near the end of life may
have been less likely to seek aggressive medicaltban otherwise similar beneficiaries in
their geographic area. This result suggests tgatiatrician visit may be beneficial even if a

person is near death.
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Appendix Table 1. Frequency and location of physician visitsduring first year following initial geriatric diagnosis,

by frequency of geriatrician visits

(For inclusion in an online appendix)

Geriatrician visits People, Dementia %, Dementia Geriatrician visits People, CHF %, CHF
All settings
0 41,218 93.3 0 88,867 95.6
1 696 1.6 1 951 1.0
2-3 752 1.7 2-3 1,059 1.1
4-6 598 1.4 4-6 794 0.9
>7 905 2.1 >7 1,284 1.4
>1 2,951 6.7 21 4,088 4.4
Office, nursing home, home
0 41,704 94.4 0 89,706 96.5
1 583 1.3 1 749 0.8
2-3 653 15 2-3 848 0.9
4-6 528 1.2 4-6 680 0.7
>7 701 1.6 >7 972 11
>1 2,465 5.6 21 3,249 3.5
Hospital, emergency department
0 43,196 97.8 0 91,354 98.3
1 298 0.7 1 480 0.5
2-3 265 1.0 2-3 463 0.5
4-6 190 0.4 4-6 293 0.3
>7 220 0.5 >7 365 0.4
>1 973 2.2 >1 1,601 1.7
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Appendix Table 2. Characteristics and comor bidities associated with geriatric carein first year following initial geriatric

diagnosis, dementia subsample

(For inclusion in an online appendix)

Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% CI OR 95% CI

Sample 41,218 2,951
Female 67.3 71.3 1.21** (1.11,1.31) 1.05 (0.96,1.15
Nonwhite 13.0 15.1 1.19%* (1.07,1.32) 1.25%* (1.1241)
Dual eligible 27.2 25.6 0.92* (0.84,1.00) 0.89* g0,0.98)
Age

75 or younger 14.9 12.1

76-80 20.8 19.7 0.93 (0.85,1.03) 1.13 (0.99)1.30

81-85 27.8 28.1 1.01 (0.93,1.10) 1.17* (1.081.3

86 or older 36.5 40.0 1.16** (1.08,1.25) 1.25* (1.09,1.42)
Income

1st quartile 25.6 17.3

2nd quartile 25.4 19.7 0.72** (0.66,0.79) 1.05 0.98,1.20)

3rd quartile 24.8 27.5 1.15** (1.06,1.25) 1.23* (1.08,1.39)

4th quartile 24.2 35.6 1.73% (1.60,1.87) 1.47**  (1.30,1.66)
Metropolitan status

Metropolitan area 70.1 88.0

Micropolitan area 14.3 6.9 0.44** (0.38,0.51) 4D (0.40,0.55)

Small town 9.1 3.3 0.34** (0.27,0.41) 0.36** 20,0.45)

Rural area 6.5 1.9 0.27** (0.21,0.36) 0.30** 28,0.40)
Geriatric conditions

Stroke 34.5 37.9 1.16** (2.07,1.25) 1.08 (1.007)

Dementia 100.0 100.0 1.00 (1.00,1.00) 1.00 (1.00)
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Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% CI OR 95% CI
Osteoporosis 16.2 22.5 1.50** (1.37,1.64) 1.37* (1.24,1.51)
Urinary incontinence 9.6 13.1 1.42** (1.27,1.59) 1.41* (1.26,1.58)
Depression 26.7 37.6 1.65** (2.53,1.79) 1.55*  1.43,1.68)
Dehydration 20.9 23.7 1.18* (1.08,1.29) 1.02 9®1.12)
Hearing impairment 4.9 5.1 1.05 (0.88,1.24) 1.02 (0.86,1.21)
Syncope 15.1 17.0 1.16** (1.05,1.28) 1.10 (=)
Fracture 16.2 21.0 1.38** (1.26,1.51) 1.23* 12,1.35)
Pressure 6.3 10.1 1.68** (1.48,1.90) 1.41** B11261)
Weight loss/failure to thrive 115 19.3 1.84**  1.§7,2.02) 1.62** (1.46,1.79)
Vision impairment 1.6 2.0 1.26 (0.96,1.64) 1.22 (0.93,1.59)
Laceration 4.7 6.5 1.40** (2.20,1.63) 1.21* 3,041)
Delirium 4.3 6.8 1.65** (1.42,1.91) 1.47* (1.2672)
Dislocation 0.8 1.0 1.23 (0.84,1.81) 1.21 (01829)
Comorbidities
Hypertension 89.3 924 1.45** (1.26,1.66) 1.27* (1.10,1.47)
CHF 50.3 54.6 1.19* (1.10,1.28) 1.11* (12.021m.2
Diabetes 38.7 39.1 1.02 (0.94,1.10) 0.95 (0.88)1
Deficiency anemia 45.3 55.2 1.49** (1.38,1.60) .23¢* (1.13,1.33)
Chronic obstructive pulmonary
disease 33.2 32.7 0.98 (0.90,1.06) 0.94 (08B)1.
Peripheral vascular disease 34.3 37.9 1.17**  081.26) 0.95 (0.88,1.03)
Hypothyroidism 27.4 30.6 1.17* (1.08,1.27) 1.04 (0.95,1.13)
Valvular disease 19.8 20.8 1.06 (0.97,1.17) 0.98 (0.89,1.07)
Other neurological 21.9 24.9 1.18** (1.08,1.29) 1.06 (0.96,1.16)
Diabetes, with complications 15.2 17.3 1.16** .08,1.28) 1.14* (1.01,1.29)
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Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% CI OR 95% ClI
Renal failure 13.9 16.0 1.18* (1.06,1.31) 1.16* (1.03,1.30)
Tumor, no metastasis 9.5 9.6 1.01 (0.89,1.15) 98 0. (0.85,1.12)
Electrolyte disorder 19.4 22.2 1.19** (1.08,1.30 0.99 (0.90,1.09)
Hypertension, with complications 19.4 18.8 0.96 (0.88,1.06) 0.80** (0.72,0.89)
Paralysis 2.6 3.5 1.36** (1.11,1.68) 1.20 (01949)
Psychoses 19.3 23.3 1.27** (1.16,1.39) 1.05 50.95)
Coagulation deficiency 5.2 5.6 1.09 (0.92,1.28) 0.95 (0.80,1.12)
Rheumatoid arthritis 4.2 4.7 1.14 (0.95,1.36) 001. (0.84,1.20)
Obesity 2.2 2.2 1.01 (0.79,1.30) 0.99 (0.76,1.28
Pulmonary circulation disorder 3.1 3.3 1.09 801334) 1.01 (0.81,1.25)
Blood loss anemia 3.3 3.6 1.11 (0.91,1.36) 0.93 (0.76,1.14)
Metastatic cancer 0.9 1.2 1.29 (0.91,1.82) 1.24 (0.86,1.80)
Lymphoma 0.8 0.9 1.21 (0.81,1.79) 1.02 (0.68).5
Liver disease 0.9 1.3 1.47* (1.06,2.05) 1.43* .0212.02)
Alcohol abuse 1.1 1.1 1.03 (0.72,1.48) 0.98 g§0.6812)
Drug abuse 0.4 0.6 1.55 (0.95,2.52) 1.40 (0.88)2
AIDS 0.0 0.1 3.99* (1.31,12.14) 4.39* (1.19,1®.1
Ulcer 0.2 0.2 1.11 (0.45,2.76) 0.94 (0.37,2.39)
Constant 0.026** (0.02,0.03)

**p<0.01, *p<0.05



Appendix Table 3. Characteristics and comor bidities associated with geriatric carein first year following initial geriatric
diagnosis, CHF subsample

(For inclusion in an online appendix)

Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% CI OR 95% CI

Sample 88,867 4,088
Female 34.0 29.6 1.22%* (1.14,1.31) 1.06 (0.99,1.15
Nonwhite 11.7 14.7 1.30** (1.19,1.42) 1.28** (1.1642)
Dual eligible 24.4 24.1 0.98 (0.91,1.06) 0.91* MB99)
Age

75 or younger 23.8 17.8

76-80 22.5 20.7 0.90** (0.83,0.97) 1.17* (1.00)

81-85 24.7 25.9 1.07 (0.99,1.14) 1.27* (1.151).

- 86 or older 29.0 35.6 1.35% (1.26,1.44) 1.44*  (1.30,1.59)
o Income

1st quartile 25.3 18.2

2nd quartile 25.3 18.8 0.69** (0.63,0.74) 0.97 0.8¢7,1.07)

3rd quartile 24.9 26.9 1.11%* (1.04,1.19) 1.14* (1.02,1.26)

4th quartile 24.5 36.1 1.74% (1.63,1.86) 1.33**  (1.20,1.48)
Metropolitan status

Metropolitan area 68.2 87.2

Micropolitan area 15.5 7.5 0.44** (0.39,0.49) 4D (0.41,0.53)

Small town 9.4 3.1 0.31** (0.26,0.37) 0.33** 20,0.39)

Rural area 6.9 2.2 0.30** (0.25,0.37) 0.32** 26,0.40)
Geriatric conditions

Stroke 29.5 34.5 1.26** (1.18,1.35) 1.13* (1,022)

Dementia 23.3 39.4 2.13%* (2.00,2.28) 1.69*  H1,1.82)
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Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% CI OR 95% ClI
Osteoporosis 194 23.3 1.26** (1.17,1.35) 1.29** (1.19,1.40)
Urinary incontinence 9.6 12.0 1.29** (1.17,1.42) 1.31* (1.18,1.44)
Depression 20.9 33.0 1.87* (1.74,2.00) 1.69* 1.58,1.82)
Dehydration 23.8 26.9 1.18* (1.10,1.26) 1.08* 1.01,1.17)
Hearing impairment 6.5 6.2 0.94 (0.82,1.07) 1.01 (0.88,1.15)
Syncope 18.6 19.0 1.02 (0.94,1.11) 1.09* (1.amn
Fracture 19.0 24.2 1.36** (1.27,1.47) 1.35%* 24,1.46)
Pressure 6.0 11.2 1.96** (1.77,2.17) 1.55%* @1373)
Weight loss/failure to thrive 10.3 16.1 1.68**  1.%4,1.83) 1.47** (1.35,1.61)
Vision impairment 1.9 2.0 1.07 (0.86,1.34) 1.08 (0.86,1.36)
Laceration 6.0 7.4 1.24* (1.10,1.40) 1.16* 3,032)
Delirium 2.2 4.8 2.22%* (1.91,2.58) 1.49** (1.A775)
Dislocation 1.7 1.1 0.67** (0.50,0.90) 0.84 @®@3814)
Comorbidities
Hypertension 91.7 94.5 1.56** (1.36,1.79) 1.34*  (1.16,1.54)
CHF 100.0 100.0 1.00 (2.00,1.00) 1.00 (2.00)1.00
Diabetes 48.5 48.4 0.99 (0.93,1.06) 0.95 (0.88)1
Deficiency anemia 50.8 61.2 1.53* (1.43,1.63) .2Qr* (1.12,1.28)
Chronic obstructive pulmonary
disease 45.8 44.8 0.96 (0.90,1.03) 0.98 (0.02)1.
Peripheral vascular disease 35.8 42.0 1.30**  221.39) 1.06 (1.00,1.14)
Hypothyroidism 28.9 33.0 1.21* (1.13,1.30) 108 (1.01,1.16)
Valvular disease 32.2 32.6 1.02 (0.95,1.09) 0.99 (0.92,1.06)
Other neurological 13.3 19.2 1.55** (1.43,1.68) 1.15** (1.06,1.26)
Diabetes, with complications 221 24.7 1.16** .0@,1.24) 1.16** (1.06,1.27)
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Unadjusted Adjusted
Ovisits, % >1visits, % OR 95% CI OR 95% ClI
Renal failure 1.17* (1.09,1.26) 1418* (1.09,1.28)
Tumor, no metastasis 1.00 (0.91,1.11) 1.03 (0.93,1.15)
Electrolyte disorder 1.33** (1.24,0.43 1.11* (1.03,1.20)
Hypertension, with complications 0.99 (0.92,1.06) 0.86** (0.79,0.93)
Paralysis 1.37* (1.14,1.65) 1.10 (01983)
Psychoses 2.00** (1.84,2.18) 1.24** 1811.36)
Coagulation deficiency 1.30** (1.16,0.44 1.18* (1.06,1.32)
Rheumatoid arthritis 1.18** (1.04,1.33) 1.10 (0.97,1.25)
Obesity 1.01 (0.87,1.17) 1.12 (0.96,1.30
Pulmonary circulation disorder 1.16* 0¢,1.31) 1.15% (2.00,1.31)
Blood loss anemia 1.10 (0.95,1.27) 0.95 (0.82,1.11)
Metastatic cancer 0.98 (0.75,1.27) 0.97 (0.74,1.28)
Lymphoma 1.22 (0.94,1.58) 1.16 (0.821.5
Liver disease 1.28* (1.01,1.63) 1.19 9301.53)
Alcohol abuse 1.50** (1.13,1.98) 1.41* 1.05,1.89)
Drug abuse 1.93* (1.31,2.84) 1.60* A2040)
AIDS 3.53** (1.49,8.37) 2.70* (1.05,6)90
Ulcer 0.71 (0.29,1.72) 0.64 (0.26,1.60)
Constant 0.01** (0.01,0.01)

**p<0.01, *p<0.05
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Appendix Table 4. Comor bidity prevalence, first month of study period

Comm.  NH** Comm. NH**
Stroke 0.204 0.332  Peripheral vascular 0.180 0.347
Osteoporosis 0.162 0.159 Hypothyroidism 0.180 0.249
Dehydration 0.152 0.143 Valvular disease 0.156 3.19
Dementia 0.132 0.443 Complicated diabetes 0.109 670.1
Fracture 0.127 0.165 Tumor, no metastasis 0.106 910.0
Syncope 0.125 0.063 Renal failure 0.105 0.170
Depression 0.116 0.163 Complicated hypertension  900.0 0.091
Urinary incontinence 0.071 0.078 Electrolyte disord 0.082  0.107
Weight loss 0.069 0.062 Other neurological 0.073 18b.
Hearing impairment 0.055 0.039 Rheumatoid arthritis 0.044  0.046
Laceration 0.035 0.031 Coagulation deficiency 0.029.024
Pressure ulcer 0.027 0.071 Psychoses 0.022 0.092
Dislocation 0.019 0.004 Obesity 0.020  0.029
Vision impairment 0.012 0.018 Metastatic cancer 20.0 0.017
Delirium 0.010 0.022 Pulmonary circ. disorder 0.0150.018
Failure to thrive 0.007 0.018 Paralysis 0.013 0.035
Hypertension 0.767 0.844 Blood loss anemia 0.013 014.
Diabetes 0.344 0.429 Lymphoma 0.011 0.010
Congestive heart failure 0.341 0.602 Liver disease 0.008 0.010
Deficiency anemia 0.267 0.471  Alcohol abuse 0.006 .00
Chronic obstructive pulmonary disease 0.267 0.367

**Differences between samples are statisticallygigant at p<0.01 for all comorbidities
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Appendix Table 5. Changein predicted probability of ED usein one month associated with month, time, and comor bidities

Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Month (omitted: December)
January 0.002** 0.000 0.005** 0.005**
(0.001, 0.002) (-0.001,0.001) (0.003, 0.006) (0,0@®7)
February 0.002** 0.001 -0.002** -0.003
(0.001, 0.003) (-0.000,0.002)  (-0.004, -0.001) (©®,0.000)
March -0.001 -0.002** -0.006** -0.006**
(-0.001, -0.000) (-0.003,-0.000) (-0.008, -0.004)-0.@08,-0.003)
April -0.003** -0.004** -0.010** -0.010**
(-0.004, -0.002) (-0.005,-0.003) (-0.012, -0.009)-0.@13,-0.008)
May -0.003** -0.004** -0.009** -0.009**
(-0.004, -0.003) (-0.005,-0.003) (-0.011, -0.008)-0.q12,-0.006)
June -0.004** -0.004** -0.013** -0.013**
(-0.004, -0.003) (-0.006,-0.003) (-0.014, -0.012)-0.@16,-0.010)
July -0.006** -0.007** -0.014** -0.015**
(-0.006, -0.005) (-0.008,-0.006) (-0.016, -0.014)-0.@18,-0.012)
August -0.005** -0.007** -0.014** -0.014**
(-0.006, -0.005) (-0.008,-0.005) (-0.016, -0.013)-0.@17,-0.012)
September -0.005** -0.006** -0.010** -0.011**
(-0.005, -0.004) (-0.007,-0.005) (-0.012, -0.009)-0.@13,-0.008)
October -0.006** -0.007** -0.012** -0.013**
(-0.007, -0.005) (-0.008,-0.006) (-0.014, -0.011)-0.@15,-0.010)
November -0.005** -0.005** -0.012** -0.013**

(-0.005, -0.005)

(-0.006,-0.004)

(-0.012, -0.010)-0.q15,-0.010)
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Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Month in study 0.001** 0.002** -0.002** -0.001**
(0.001, 0.001) (0.002,0.002) (-0.002, -0.002) (,00.001)
Month in study squared -0.000** -0.000** 0.000** QmOo**
(-0.000, -0.000) (-0.000,-0.000) (0.000, 0.000) .(ew,0.000)
Stroke 0.015* 0.035** 0.010** 0.033**
(0.014, 0.015) (0.033,0.037) (0.009, 0.011) (0.0287)
Dementia 0.020** 0.031** 0.007** 0.027**
(0.019, 0.021) (0.029,0.033) (0.007, 0.009) (0.02181)
Osteoporosis 0.004** 0.019** 0.010** 0.022**
(0.003, 0.005) (0.017,0.021) (0.008, 0.011) (0.01027)
Urinary incontinence 0.009** 0.005** 0.008** 0.003
(0.008, 0.010) (0.002,0.008) (0.005, 0.011) (-0,0@®9)
Depression 0.091** 0.095** 0.042** 0.057**
(0.090, 0.092) (0.094,0.097) (0.039, 0.044) (0.0559)
Dehydration 0.153** 0.208** 0.173** 0.231**
(0.149, 0.156) (0.206,0.210) (0.169, 0.176) (0.2285)
Hearing impairment 0.004** 0.009** 0.001 0.008*
(0.003, 0.005) (0.005,0.012) (-0.001, 0.002) (0,0@16)
Syncope 0.158** 0.175** 0.123** 0.158**
(0.157, 0.160) (0.173,0.176) (0.121, 0.128) (0.0343)
Fracture 0.091** 0.097** 0.076** 0.091**
(0.090, 0.093) (0.096,0.099) (0.075, 0.079) (0.0884)
Pressure 0.025** 0.050** 0.023** 0.046**
(0.023, 0.027) (0.047,0.054) (0.021, 0.026) (0.041:0)
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Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Weight loss 0.037** 0.043** 0.025** 0.041**
(0.035, 0.038) (0.041,0.046) (0.024, 0.029) (0.038L5)
Vision impairment 0.013* 0.032** 0.007* 0.032**
(0.011, 0.015) (0.026,0.039) (0.002, 0.012) (0.02115)
Failure to thrive 0.059** 0.112** 0.031** 0.050**
(0.054, 0.069) (0.104,0.120) (0.023, 0.035) (0.04119)
Laceration 0.129** 0.144** 0.104** 0.130**
(0.126, 0.133) (0.141,0.147) (0.096, 0.113) (0.0236)
Delirium 0.109** 0.161** 0.136** 0.177**
(0.102, 0.111) (0.154,0.168) (0.130, 0.142) (0.048%K5)
Dislocation 0.037** 0.036** 0.078** 0.097**
(0.034, 0.042) (0.032,0.039) (0.075, 0.088) (0.084,3)
Hypertension 0.022** 0.041** 0.022** 0.046**
(0.022, 0.023) (0.039,0.042) (0.020, 0.024) (0.04B2)
Congestive heart failure 0.018** 0.037** 0.013** 035**
(0.018, 0.019) (0.035,0.038) (0.011, 0.014) (0.03B9)
Diabetes 0.002** 0.008** 0.003** 0.012**
(0.002, 0.004) (0.006,0.010) (0.002, 0.004) (0.0@1,8)
Deficiency anemia 0.003** 0.009** 0.000 0.006**
(0.003, 0.004) (0.007,0.010) (-0.001, 0.001) (0,0@R.0)
COPD 0.021** 0.031** 0.019** 0.038**
(0.020, 0.022) (0.030,0.033) (0.018, 0.020) (0.03BL2)
Peripheral vascular disease 0.004** 0.012** -0.004* 0.001

(0.004, 0.005)

(0.010,0.013)

(-0.005, -0.003)

(92,0.004)
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Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
Hypothyroidism 0.002** 0.012** 0.003** 0.017*
(0.001, 0.003) (0.010,0.014) (0.002, 0.005) (0.0122)
Valvular disease 0.008** 0.026** 0.015* 0.047**
(0.007, 0.008) (0.024,0.027) (0.014, 0.017) (0.04152)
Other neurological 0.021** 0.036** 0.019** 0.042*
(0.020, 0.021) (0.034,0.039) (0.018, 0.022) (0.0346)
Diabetes w/complications 0.006** 0.015** 0.007** on8**
(0.005, 0.006) (0.013,0.017) (0.006, 0.008) (0.0@3,3)
Renal failure 0.003** 0.028** 0.009** 0.045**
(0.002, 0.004) (0.027,0.030) (0.007, 0.010) (0.04438)
Tumor, no metastasis 0.003** 0.009** 0.006** 0.014*
(0.002, 0.004) (0.007,0.012) (0.004, 0.008) (0.0@22)
Electrolyte disorder 0.116** 0.181** 0.099** 0.148*
(0.114, 0.117) (0.179,0.183) (0.096, 0.101) (0.04%1)
Hypertension
w/complications 0.062** 0.099** 0.084** 0.140**
(0.060, 0.064) (0.098,0.101) (0.081, 0.088) (0.03613)
Paralysis 0.008** 0.042** 0.007** 0.032**
(0.007, 0.009) (0.037,0.047) (0.005, 0.008) (0.02812)
Psychoses 0.048** 0.069** 0.036** 0.059**
(0.046, 0.050) (0.066,0.071) (0.034, 0.038) (0.08%B2)
Coagulation deficiency 0.036** 0.068** 0.040** 0.0%
(0.033, 0.039) (0.066,0.071) (0.036, 0.047) (0.06%,6)
Rheumatoid arthritis 0.006** 0.008** 0.009** 0.012*
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Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes
(0.005, 0.006) (0.004,0.011) (0.006, 0.011) (0.0@R2)
Obesity 0.010** 0.023** 0.009** 0.026**
(0.009, 0.012) (0.020,0.026) (0.002, 0.011) (0.01336)
Pulmonary circulation
disorder 0.076** 0.119** 0.079** 0.123**
(0.072, 0.080) (0.116,0.122) (0.072, 0.084) (0.010)
Blood loss anemia 0.066** 0.110** 0.074** 0.119**
(0.061, 0.069) (0.106,0.114) (0.069, 0.080) (0.011P6)
Metastatic cancer 0.021** 0.054** 0.017** 0.064**
(0.020, 0.022) (0.049,0.058) (0.010, 0.021) (0.087,8)
Lymphoma 0.006** 0.017** 0.001 0.041**
(0.004, 0.007) (0.010,0.025) (-0.004, 0.006) (0,01%7)
Liver disease 0.010** 0.029** 0.004 0.009
(0.007, 0.012) (0.023,0.035) (-0.000, 0.009) (-8,0m25)
Alcohol abuse 0.022** 0.057** 0.012** 0.027*
(0.021, 0.026) (0.050,0.065) (0.008, 0.015) (0.0@EL9)
Observations 5,277,762 5,277,762 1,005,122 1,005,122

** p<0.01, * p<0.05

95% confidence intervals in parentheses.
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Appendix Table 6. Comparison of IV and FE estimates

Sample Comm. Comm. Comm. NH NH NH
Dependent variable ED use ED use Geriatric care ED use ED use Geriatric care
Model LPM, FE v v LPM, FE v 1V
Geriatric care in previous 6 months
Any geriatric care
(reference: 0 visits) -0.009** -0.074** -0.117**
(-0.012,-0.006) (-0.077,-0.071) (-0.121, -0.112)
Instrumental variables
Geriatrician supply 0.001** 0.004**
(0.001, 0.001) (0.003, 0.006)
Differential distance to
geriatrician -0.000** -0.001**
(-0.000, -0.000) (-0.002, -0.000)
Control variables
Age (omitted: 66-74)
75-79 -0.001 -0.001 0.002** -0.003 -0.006** 03
(-0.003,0.000) (-0.002, 0.000) (0.001,0.004) (¥0,0.003) (-0.009, -0.001)(-0.004, 0.009)
80-84 0.000 0.003** 0.004** -0.006 -0.007** 09
(-0.003,0.002) (0.002, 0.004) (0.003,0.005) (-8,0002) (-0.011, -0.002)(-0.001, 0.012)
85-89 0.001 0.007** 0.008** -0.004 -0.009** 0D
(-0.002,0.004) (0.006, 0.008) (0.007,0.010) (-8,0006) (-0.013,-0.006)(-0.003, 0.008)
90+ 0.007** 0.012** 0.010** 0.002 -0.008** 0.0
(0.003,0.011) (0.010,0.013) (0.008,0.012) (-0,0m3) (-0.011,-0.004) (0.004,0.017)



Male N/A -0.003** -0.001 N/A 0.009** 0.002

(-0.004, -0.002) (-0.002, 0.000) (0.006, 0.011)  (-0.001, 0.006)
Nonwhite N/A 0.004** 0.003** N/A 0.000 0.005

(0.003, 0.005)  (0.002, 0.004) (-0.005, 0.003) ©Q,(.010)
Dual eligible -0.003* 0.016** -0.001 -0.010%* -0.06* -0.005**

(-0.006,-0.001) (0.015, 0.017) (-0.002, 0.000) (324,-0.007) (-0.011, -0.006)-0.010, -0.003)
ZIP income quartile (omitted: First quartile)

Second -0.007** 0.000 -0.001 -0.014** -0.002 0[()3]
(-0.011,-0.003) (-0.000, 0.001) (-0.002, 0.000) .Gq22,-0.006) (-0.007,0.001) (-0.003, 0.007)

Third -0.011** -0.001 0.001 -0.019** -0.004 o
(-0.015,-0.007) (-0.002, 0.000) (-0.000, 0.003) .q27,-0.011) (-0.007, -0.000)(-0.000, 0.012)

Fourth -0.020** -0.004** 0.002** -0.039** -0.00 0.012**
(-0.024,-0.015) (-0.005, -0.003)(0.000, 0.003)  (-0.048,-0.030) (-0.009, 0.000) @a,m.016)

ﬁ Metropolitan status (omitted: Metropolitan area)

Micropolitan area 0.001 0.012** -0.006** -0.003 -0.007** -0.023**
(-0.003,0.006) (0.011, 0.013) (-0.007,-0.005) Q16,0.009) (-0.010,-0.003)-0.029, -0.018)

Small town 0.007* 0.018** -0.008** -0.001 0.000 -0.030**
(0.001,0.012) (0.016, 0.020) (-0.009, -0.007) (*@,0.013) (-0.003, 0.004) (-0.036, -0.025)

Rural area 0.008* 0.015** -0.008** 0.002 -0.004 -0.031**

(0.001,0.014)  (0.013, 0.016) (-0.009, -0.007) .Q%@,0.017) (-0.007, 0.002) (-0.037, -0.024)
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Appendix Table 7. Comparison of 2SRI and FE estimates

Sample Comm. Comm. NH NH

M odel FE 2SRl FE 2SRI
Geriatric care in previous 6 months

Any geriatric care -0.009**  -0.090* -0.011** -0.134**

(reference: 0 visits)

Number of geriatrician visits
(reference: 0 visits)

1 visit -0.006**  0.908** -0.003 0.858**
2 visits -0.012**  0.913** -0.012** 0.870**
>3 visits -0.013** 0.916** -0.018** 0.881**

Physician use
(reference: FM/IM plurality)

GM plurality -0.008**  0.749** -0.009** (0.825**
GM consultation -0.009** -0.236** -0.010** -0.150**
Specialist plurality 0.001 -0.203**  0.009** -0.103**

** p<0.01, * p<0.05.
Bias-corrected confidence intervals for odds ratic8SRI models were estimated using bootstrapptyjrandom samples.



LGT

Appendix Figure 1. Percent changein likelihood of in-hospital death associated with geriatric care
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Percenthange calculated as change in predicted prohabflin-hospital death (Appendix Tabl¢ 8ivided by the sample mean o-hospital death (Appendix

Table 8) multiplied by 100.

Geriatric care in previous 6 months

[] Any geriatric care
Reference: 0 visits

Number of geriatrician visits
] 1 visit

[ 2 visits

O >3 visits
Reference: 0 visits

Physician use
O GM plurality

B GM consultation

@ Specialist plurality
Reference: FM/IM plurality
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Appendix Table 8. Descriptive statistics for in-hospital death analysis

Comm. NH** , Comm. NH**
Observations 72,244 36,796 : Geriatric care during previous 6 months
. Any geriatric care 0.020 0.058
Demographic characteristics |
Age . Number of geriatrician visits
66-74 0.133 0.079 0 visits 0.980 0.943
75-79 0.179 0.127 ! 1 visit 0.007 0.013
80-84 0.231 0.217 | 2 visits 0.005 0.009
85-89 0.230 0.261 | >3visits 0.008 0.036
90+ 0.226 0.315 |
Male 0.432 0.320 | Physician use
Nonwhite 0.109 0.110 GM plurality 0.009 0.027
Dual eligible 0.197 0.399 GM consultation 0.011 0.030
ZIP median income $42,095 $44,295 Specialigigtity 0.265 0.083
Metropolitan status  FM/IM plurality 0.715 0.859
Metropolitan area 0.677 0.736 |
Micropolitan area 0.158 0.128 | Dependent variable
Small town 0.094 0.080 : In-hospital death 0.420 270
Rural area 0.071 0.056 |
Comorbidities, median 5 7

**Differences between samples are statisticallygigant at p<0.05 for all variables except nonwhit

Month indicators, time trends, and comorbiditiestted.



Appendix Table 9. Changein predicted probability of in-hospital death

Sample Comm. Comm. NH NH
M odel L ogit L PM L ogit L PM
FE? No Yes No Yes

Geriatric care in previous 6 months

Any geriatric care (reference: 0 visits)

(reference: 0 visits) -0.053** -0.057** -0.029** AQr3*
(-0.075, -0.034) (-0.081,-0.032) (-0.039, -0.019) -0.@43,-0.003)

Number of geriatrician visits (reference: 0 visits)

1 visit -0.067** -0.072** -0.043* -0.045*
(-0.108,-0.038) (-0.112,-0.032)  (-0.076, -0.005) -0.q84,-0.005)
2 visits -0.030 -0.033 0.002 0.006
= (-0.083,0.029)  (-0.082,0.016)  (-0.036, 0.043)  (4@,0.054)
“© >3 visits -0.056** -0.057** -0.031** -0.022

(-0.091, -0.008) (-0.095,-0.019)  (-0.055, -0.012) -0.446,0.002)

Physician use (reference: FM/IM plurality)

GM plurality -0.035 -0.042* -0.031* -0.025
(-0.065, 0.001) (-0.079,-0.006) (-0.062, -0.008) 0.@53,0.002)

GM consultation -0.047** -0.049** -0.020 -0.016
(-0.067,-0.016) (-0.081,-0.017) (-0.039, 0.006) 0.@43,0.010)

Specialist plurality 0.044** 0.039** 0.043** 0dy**

(0.038, 0.054) (0.031,0.048) (0.024, 0.055) (0.0143)
** n<0.01, * p<0.05. 95% confidence intervals irr@atheses. Demographic variables, month indicatord,comorbidities omitted.
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Appendix Table 10. Comparison of OL S and Poisson modelswith FE, community sample

M odel

OLS Poisson OLS Poisson
#FM/IM #FM/IM # Specialist # Specialist
Inter pretation % change IRR % change IRR
Observations 1,006,879 874,297 1,006,879 874,297
Geriatric care in previous 6 months
Any geriatric care -13.7** 0.876** -3.3* 0.968**
(reference: 0 visits) (-16.1,-11.3) (0.861,0.892) -6.3,-0.3) (0.948,0.988)
Number of geriatrician visits
(reference:: 0 visits)
1 visit -8.8** 0.934** -4.1* 0.957**
(-11.9,-5.7) (0.912,0.956) (-7.9, -0.3) (0.931,3p8
2 visits -16.2** 0.843* -5.4* 0.948*
(-20.0,-12.4) (0.816,0.870) (-10.1, -0.7) (0.91930)
> 3 visits -19.4** 0.811** -0.2 0.997
(-23.0,-15.8) (0.787,0.835) (-4.7, 4.3) (0.96828B)

** p<0.01, * p<0.05
IRR: Incidence rate ratio

% change calculated as change in number of vib#blé 6.2) divided by the sample mean (Table 6dljiptied by 100.
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Appendix Table 11. Comparison of OL S and Poisson modelswith FE, NH sample

Dependent variable #FM/IM #FM/IM # Specialist # Specialist
Model OLS Poisson OLS Poisson

I nterpretation % change IRR % change IRR
Observations 195,433 170,763 195,433 170,763

Geriatric care in previous 6 months
Any geriatric care -13.8** 0.855** -10.8** 0.912**
(reference: 0 visits) (-16.7,-10.9) (0.841,0.869) -17(7,-3.9) (0.882,0.942)

Number of geriatrician visits
(reference:: 0 visits)

1 visit ~13.2% 0.896** 1.2 0.996
(-17.5,-8.9)  (0.874,0.918) (-9.1,11.5) (0.947,1)048
2 visits -10.4** 0.904** -8.5 0.928*
(-15.4,-5.4)  (0.877,0.931) (-20.4,3.4) (0.871,0)08
> 3 visits -15.5% 0.802** -18.1%* 0.852%*

(-19.1,-11.9)  (0.785,0.820)  (-26.8,-9.4)  (0.81990)

** p<0.01, * p<0.05
IRR: Incidence rate ratio
% change calculated as change in number of visitblé 6.3) divided by the sample mean (Table 6djiptied by 100.



Appendix Table 12. OL Sresultsfor changein physician visitsin six months,

community sample

Dependent
variable FM/IM FM/IM Specialty Specialty
FE? No Yes No Yes
Month (omitted: December)
January 0.612** 0.009 0.406** -0.008
(0.576,0.648)  (-0.041,0.059) (0.372,0.440) (-0.081B7)
February 0.635** -0.185** 0.436** -0.189**
(0.598,0.673) (-0.244,-0.126) (0.400,0.472) (-0,231136)
March 0.610** -0.232** 0.474** -0.176**
(0.573,0.646) (-0.291,-0.174) (0.440,0.509) (-0,22923)
April 0.629** -0.080** 0.475* -0.120**
(0.594,0.665) (-0.134,-0.026) (0.440,0.509) (-0,4®871)
May 0.645** 0.277** 0.502** 0.130**
(0.610,0.679) (0.233,0.321) (0.469,0.536) (0.0959)
June 0.619** 0.538** 0.526** 0.484**
(0.595,0.643) (0.514,0.561) (0.505,0.547) (0.4&DD)
July 0.490** -0.101** 0.343* -0.069**
(0.457,0.523) (-0.150,-0.052) (0.311,0.375) (-0,10.825)
August 0.152** -0.430** 0.134** -0.328**
(0.118,0.186) (-0.488,-0.373) (0.101,0.166) (-0,3¥Q277)
September -0.056** -0.607** 0.015 -0.441**
(-0.090,-0.021) (-0.666,-0.548) (-0.017,0.047) 494,-0.389)
October -0.192** -0.574** -0.116** -0.483**
(-0.224,-0.159) (-0.627,-0.521) (-0.147,-0.085) .%3D,-0.435)
November -0.269** -0.376** -0.178** -0.360**
(-0.301,-0.238) (-0.419,-0.334) (-0.209,-0.148) .398,-0.322)
Month in study -0.326** -0.338** -0.244** -0.320**
(-0.339,-0.313) (-0.350,-0.326) (-0.255,-0.232) .331,-0.309)
Month squared 0.007** 0.010** 0.005** 0.015*
(0.005,0.008) (0.009,0.012) (0.003,0.006) (0.013,6)
Stroke 0.098** -0.121** -0.022 -0.176**
(0.075,0.121) (-0.149,-0.094) (-0.044,0.000) (-@,20.151)
Dementia -0.161** -0.177** -0.525** -0.282**
(-0.184,-0.137) (-0.207,-0.147) (-0.546,-0.504) .36®,-0.255)
Osteoporosis 0.184** -0.162** 0.167** -0.225**
(0.161,0.207)  (-0.192,-0.132) (0.144,0.190) (-0,2B298)
Urinary
incontinence 0.217** -0.152** 0.602** 0.024
(0.188,0.247) (-0.192,-0.111) (0.570,0.633) (-0,01360)
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Dependent

variable FM/IM FM/IM Specialty Specialty
FE? No Yes No Yes
Depression 0.611** 0.457** -0.180** -0.033**
(0.583,0.638) (0.436,0.478) (-0.202,-0.158) (-0,0mP15)
Dehydration -0.036* 0.239** -0.326** 0.01
(-0.063,-0.008) (0.218,0.260) (-0.351,-0.302) (08,0.029)
Hearing
impairment 0.073** -0.302** 0.290** -0.251**
(0.039,0.106)  (-0.349,-0.256) (0.253,0.328) (-0,22209)
Syncope 0.301** 0.269** 0.271** 0.206**
(0.274,0.328) (0.249,0.290) (0.246,0.296) (0.1229)
Fracture 0.242** 0.354** -0.292** -0.176**
(0.215,0.269) (0.333,0.375) (-0.315,-0.270) (-0,A®558)
Pressure 0.213** 0.529** -0.338** 0.067**
(0.149,0.276) (0.485,0.572) (-0.392,-0.285) (0.0286)
Weight loss 0.222* 0.385** -0.043* 0.143*
(0.186,0.258) (0.356,0.413) (-0.077,-0.010) (0.@1K9)
Vision
impairment -0.161** -0.173** -0.185** -0.257**
(-0.226,-0.096) (-0.264,-0.082) (-0.251,-0.119) .338,-0.176)
Failure to thrive 0.176** 0.479** -0.591** -0.109**
(0.063,0.289) (0.392,0.565) (-0.669,-0.513) (-0,4B632)
Laceration 0.717** 0.515** 0.142** -0.011
(0.658,0.777) (0.477,0.553) (0.092,0.193) (-0.0428)
Delirium 0.179** 0.324** -0.470** -0.141**
(0.087,0.271) (0.254,0.395) (-0.535,-0.404) (-0,20878)
Dislocation 0.095** -0.056* -0.009 -0.222**
(0.029,0.161) (-0.108,-0.004) (-0.067,0.048) (-8,28.175)
Hypertension 0.734** 0.341** 0.323** 0.100**
(0.707,0.761) (0.306,0.376) (0.295,0.350) (0.060)
CHF 0.309** 0.035** 0.055** -0.012
(0.287,0.330) (0.009,0.060) (0.035,0.076)  (-0.038,0)
Diabetes 0.100** -0.331** -0.131** -0.307**
(0.077,0.122) (-0.360,-0.301) (-0.153,-0.110) (33,30.281)
Deficiency
anemia 0.417** 0.140** 0.501** 0.174*
(0.396,0.438) (0.115,0.166) (0.481,0.521) (0.193)
COPD 0.339** -0.096** 0.174* -0.085**
(0.318,0.360) (-0.123,-0.069) (0.153,0.195) (-0,40.061)
PVD 0.216** -0.044** 0.161** -0.052**
(0.194,0.238) (-0.071,-0.017) (0.140,0.183) (-0,a7627)
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Dependent

variable FM/IM FM/IM Specialty Specialty

FE? No Yes No Yes

Hypothyroidism 0.183** -0.270** 0.155** -0.226**
(0.161,0.205) (-0.301,-0.240) (0.134,0.177) (-0,2B499)

Valvular disease 0.136** -0.124** 0.568** 0.068**
(0.112,0.159) (-0.153,-0.095) (0.544,0.592) (0.04m4)

Other

neurological 0.115** -0.045* 0.164** -0.052**
(0.084,0.145) (-0.081,-0.008) (0.134,0.193) (-0,a8520)

Diabetes

w/complications 0.166** -0.211** 0.279** -0.120**
(0.135,0.196) (-0.246,-0.175) (0.249,0.309) (-0,1®mP88)

Renal failure -0.169** -0.053** 0.118** -0.014
(-0.198,-0.140) (-0.083,-0.023) (0.090,0.147) (40.0.012)

Tumor, no

metastasis -0.037** -0.301** 0.885** 0.337**
(-0.065,-0.009) (-0.339,-0.263) (0.853,0.917) (3,8@B71)

Electrolyte

disorder 0.437** 0.491** 0.058** 0.190**
(0.407,0.467) (0.470,0.513) (0.030,0.086) (0.1209)

Hypertension,

complications 0.364** 0.428** 0.535** 0.433**
(0.338,0.390) (0.408,0.448) (0.509,0.561) (0.4¥%P)

Paralysis -0.166** -0.037 -0.197** -0.055
(-0.233,-0.100) (-0.117,0.043) (-0.263,-0.132) 12®,0.016)

Psychoses 0.469** 0.404** 0.248** 0.134**
(0.423,0.515) (0.368,0.440) (0.205,0.292) (0.1056)

Coagulation

deficiency 0.710** 0.461** 0.866** 0.480**
(0.654,0.766) (0.424,0.498) (0.805,0.927) (0.4461,8)

Rheumatoid

arthritis 0.365** -0.147** 0.822** 0.053*
(0.325,0.406) (-0.198,-0.097) (0.776,0.868) (0.0®8)

Obesity 0.185** 0.028 0.075** 0.037
(0.133,0.237)  (-0.032,0.088) (0.024,0.127) (-0.01080)

Pulm. circulation

disorder 0.614** 0.573** 0.462** 0.422**
(0.550,0.678) (0.531,0.616) (0.402,0.523) (0.3810)

Blood loss

anemia 0.395** 0.476** 0.290** 0.273**
(0.327,0.463) (0.429,0.523) (0.219,0.361) (0.231H)

Metastatic -0.418** -0.179** 0.993** 0.173**
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Dependent

variable FM/IM FM/IM Specialty Specialty
FE? No Yes No Yes
cancer

(-0.481,-0.356) (-0.249,-0.109) (0.907,1.080) (@,01235)
Lymphoma -0.056 -0.397** 1.759** 0.328**

(-0.135,0.024) (-0.501,-0.294) (1.641,1.877) (0,23R20)
Liver disease 0.135** -0.301** 0.324** -0.206**

(0.045,0.225) (-0.404,-0.198) (0.225,0.424) (-0,22814)
Alcohol abuse -0.276** -0.366** -0.632** -0.122*

(-0.364,-0.188)

(-0.486,-0.245)

(-0.711,-0.552) .23D,-0.015)

** p<0.01, * p<0.05
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Appendix Table 13. OL Sresultsfor changein physician visitsin six months, NH

sample
Dependent
variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
Month (omitted:
December)
January 0.753** -0.216 0.219** -0.011
(0.609,0.897)  (-0.441,0.009) (0.141,0.298) (-0.03M9)
February 0.863** -0.421** 0.196** -0.076
(0.713,1.014) (-0.690,-0.151) (0.116,0.275) (-0,21368)
March 0.791** -0.479** 0.234** -0.113
(0.645,0.936) (-0.752,-0.206) (0.155,0.313) (-0,2583)
April 0.950** -0.051 0.258** 0.123
(0.804,1.095) (-0.307,0.205) (0.181,0.335) (-0.01289)
May 0.916** 0.318** 0.242** 0.115*
(0.775,1.057) (0.114,0.522) (0.168,0.316) (0.0228)
June 0.846** 0.736** 0.222** 0.227**
(0.740,0.952) (0.632,0.839) (0.167,0.278) (0.12BD)
July 0.695** -0.406** 0.145** -0.088
(0.556,0.833) (-0.627,-0.185) (0.074,0.216) (-0,20E30)
August 0.205** -0.885** 0.021 -0.197**
(0.070,0.339)  (-1.149,-0.622) (-0.049,0.092) (-8,33.057)
September -0.065 -1.110** -0.016 -0.255**
(-0.201,0.071) (-1.382,-0.837) (-0.090,0.059) (PD.40.110)
October -0.374** -0.971* -0.101** -0.128
(-0.506,-0.242) (-1.221,-0.720) (-0.169,-0.032) .261,0.006)
November -0.400** -0.738** -0.125** -0.185**
(-0.531,-0.270) (-0.937,-0.539) (-0.191,-0.059) .291,-0.079)
Month in study -2.016** -2.313** -0.428** -0.540**
(-2.076,-1.956) (-2.371,-2.254) (-0.459,-0.398) .541,-0.509)
Month squared 0.189** 0.222** 0.039** 0.048**
(0.181,0.197) (0.215,0.230) (0.035,0.042) (0.0058)
Stroke 0.144** -0.294** -0.015 -0.108**
(0.068,0.220) (-0.423,-0.164) (-0.054,0.025) (-@,10.039)
Dementia 0.053 -0.051 -0.336** -0.081*
(-0.020,0.126) (-0.183,0.081) (-0.378,-0.295) (50.,10.011)
Osteoporosis -0.039 -0.805** -0.003 -0.226**
(-0.122,0.044) (-0.940,-0.670) (-0.047,0.041) (98,20.154)
Urinary
incontinence 0.057 -0.350** 0.263** 0.017
(-0.049,0.162) (-0.523,-0.177) (0.206,0.320) (-6,07109)
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Dependent

variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
Depression 0.838** 0.773** 0.03 0.101**
(0.761,0.914) (0.700,0.846) (-0.009,0.069) (0.04310)
Dehydration 0.012 0.477** -0.070** 0.063**
(-0.081,0.104) (0.396,0.558) (-0.117,-0.023) (0,02m6)
Hearing
impairment 0.120 -0.564** 0.124** -0.172**
(-0.030,0.271) (-0.769,-0.359) (0.044,0.204) (-0,2B063)
Syncope 0.288** 0.326** 0.263** 0.197**
(0.173,0.403) (0.224,0.427) (0.201,0.325) (0.1250)
Fracture 0.650** 0.983** 0.205** 0.226**
(0.561,0.739) (0.902,1.064) (0.154,0.255) (0.1289)
Pressure 1.892** 1.746** 0.134** 0.238**
(1.731,2.053) (1.629,1.863) (0.052,0.217) (0.120)
Weight loss 0.686** 0.764** -0.135** -0.03
(0.558,0.815) (0.656,0.871) (-0.192,-0.077) (-0,08127)
Vision
impairment 0.159 0.028 -0.073 -0.055
(-0.062,0.381) (-0.327,0.382) (-0.182,0.035) (-@.p4134)
Failure to thrive 1.103** 1.180** -0.312** -0.024
(0.857,1.350) (0.954,1.407) (-0.406,-0.218) (-0,04™®6)
Laceration 1.464** 1.119** 0.230** 0.173**
(1.275,1.653) (0.979,1.260) (0.135,0.325) (0.022.8)
Delirium 0.889** 0.852** -0.108* 0.039
(0.658,1.120) (0.659,1.044) (-0.209,-0.008) (-0,06441)
Dislocation -0.163 0.064 -0.051 -0.107
(-0.484,0.157) (-0.247,0.375) (-0.251,0.149) (-@,pM059)
Hypertension 0.644** 0.267** 0.189** 0.116*
(0.516,0.772) (0.085,0.448) (0.108,0.270) (0.029,8)
CHF 0.385** 0.162* 0.041 0.001
(0.308,0.462) (0.030,0.294) (-0.000,0.083) (-0.04wx1)
Diabetes 0.050 -0.661** -0.043 -0.202**
(-0.034,0.133) (-0.790,-0.532) (-0.089,0.002) (70.,20.133)
Deficiency
anemia 0.691** 0.325** 0.246** 0.131**
(0.621,0.762) (0.201,0.448) (0.208,0.284) (0.063D)
COPD 0.282** -0.415** 0.092** -0.067*
(0.207,0.358) (-0.537,-0.294) (0.052,0.133) (-0,3RP0O3)
PVD 0.253* -0.019 0.075** 0.01
(0.181,0.325)  (-0.143,0.105) (0.036,0.115) (-0.05%,6)
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Dependent

variable FM/IM FM/IM Specialty Specialty

Fixed effects? No Yes No Yes

Hypothyroidism 0.092* -0.729** 0.028 -0.295**
(0.014,0.169) (-0.865,-0.593) (-0.012,0.069) (-8,3®.223)

Valvular disease -0.171* -0.670** 0.269** -0.057
(-0.257,-0.085) (-0.809,-0.532) (0.222,0.316) (230,0.017)

Other

neurological 0.222** 0.059 0.069** 0.039
(0.134,0.309) (-0.090,0.208) (0.022,0.116) (-0.0403,8)

Diabetes

w/complications 0.027 -0.490** 0.102** -0.014
(-0.077,0.130) (-0.646,-0.333) (0.044,0.159) (-8,09069)

Renal failure -0.161** -0.297** -0.013 -0.008
(-0.254,-0.068) (-0.426,-0.169) (-0.060,0.034) @ +7.,0.060)

Tumor, no

metastasis -0.059 -0.916** 0.369** -0.003
(-0.172,0.053) (-1.084,-0.749) (0.299,0.439) (-@,09087)

Electrolyte

disorder 0.893** 0.906** 0.112** 0.128**
(0.797,0.990) (0.826,0.987) (0.063,0.160) (0.085,0)

Hypertension,

complications 0.461** 0.599** 0.326** 0.259**
(0.361,0.561) (0.510,0.688) (0.270,0.382) (0.2BDD)

Paralysis 0.194* -0.166 0.07 -0.081
(0.027,0.362) (-0.469,0.137) (-0.030,0.170) (-0,0438B1)

Psychoses 0.911* 0.951** 0.397** 0.321**
(0.812,1.009) (0.860,1.043) (0.344,0.450) (0.2832/0)

Coagulation

deficiency 0.832** 0.783** 0.328** 0.259**
(0.655,1.009) (0.635,0.931) (0.234,0.423) (0.133D)

Rheumatoid

arthritis 0.105 -0.681** 0.306** -0.082
(-0.049,0.259) (-0.922,-0.439) (0.222,0.390) (-0.21047)

Obesity 0.284** -0.22 0.059 0.056
(0.099,0.469) (-0.510,0.071) (-0.041,0.159) (-0,09m11)

Pulm. circulation

disorder 0.782** 0.865** 0.151** 0.241**
(0.570,0.994) (0.682,1.048) (0.041,0.261) (0.18398)

Blood loss

anemia 0.390** 0.704** 0.181** 0.208**
(0.181,0.598) (0.517,0.890) (0.055,0.307) (0.13298)

Metastatic -0.289* -0.796** 0.205* -0.184*
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Dependent

variable FM/IM FM/IM Specialty Specialty
Fixed effects? No Yes No Yes
cancer

(-0.543,-0.035) (-1.130,-0.462) (0.049,0.362) (82,30.006)
Lymphoma -0.006 -1.260** 0.785** -0.244

(-0.323,0.312) (-1.740,-0.779) (0.542,1.029) (-0,8(012)
Liver disease -0.18 -0.631** 0.118 -0.03

(-0.481,0.121) (-1.087,-0.174) (-0.085,0.322) (#3,2.213)
Alcohol abuse -0.432** -0.692* -0.215* -0.370*

(-0.704,-0.161)

(-1.247,-0.136)

(-0.393,-0.037) .§6%,-0.074)

** p<0.01, * p<0.05
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T

Appendix Table 14. Effect of any geriatric care: comparison of 1V and OL S FE estimates

Dependent variable FM/IM FM/IM Specialty Specialty
M odel OL Swith FE Vv OLSwith FE v
Community sample -0.396** 6.885** -0.070* 2.326**

(-0.467,-0.326) (5.608, 8.150) (-0.133,-0.007) §0,03.226)

NH sample -0.799** 8.858** -0.140%* 0.037
(-0.968,-0.631) (6.318, 11.232) (-0.230,-0.051) .G2L, 1.255)

** *

p<0.01, * p<0.05
Bias-corrected confidence intervals for changasénpredicted number of physician visits were gategl by bootstrapping 100 random samples drawreat t
beneficiary level with replacement.
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