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Abstract

Background: Geriatric training is designed to prepare physicians to meet the

complex needs of older adults, including persons with dementia at the end-

of-life (EOL) stage. We sought to compare patterns of EOL care delivered to

persons with dementia between physicians with versus without geriatric

training.

Methods: We conducted a cross-sectional study of a 20% random sample of

fee-for-service Medicare beneficiaries with dementia who died in 2016–2018
(n = 99,631). We attributed beneficiaries to a physician who had the largest

number of primary care visits during the last 6 months of life and determined

whether the physician was trained in geriatrics. Our outcome measures

included: (i) advance care planning (ACP) and palliative care (e.g., ACP, hos-

pice enrollment in the last 90 days of life), and (ii) high-intensity EOL care

(e.g., emergency department visits or hospital admissions in the last 30 days

of life).

Results: Beneficiaries with dementia under the care of physicians with geriat-

ric training had a higher proportion of ACP (adjusted proportion, 15.8%

vs. 13.0%; p < 0.001 after accounting for multiple comparisons), palliative care

counseling (22.4% vs. 20.9%; p = 0.01), and hospice enrollment (63.7%

vs. 60.6%; p < 0.001). Geriatric training was also associated with a lower pro-

portion of emergency department visits (55.1% vs. 59.1%; p < 0.001), hospital

admissions (48.8% vs. 52.3%; p < 0.001), ICU admissions (24.9% vs. 27.4%;

p < 0.001), use of mechanical ventilation (11.2% vs. 13.0%; p < 0.001), and use

of cardiopulmonary resuscitation (2.1% vs. 2.4%; p = 0.03) in the last 30 days

of life. There was no evidence that the placement of feeding tubes differed

between the two groups.

Conclusions: Physicians' geriatric training was associated with the receipt of

more ACP and palliative care and less intensive EOL care among persons with
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dementia. Provision of geriatric training for physicians may have the potential

to improve the quality of EOL care delivered to persons with dementia.
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dementia, end-of-life care, geriatric training

INTRODUCTION

Dementia is a progressive, life-limiting illness with signif-
icant morbidity and mortality. The expected number of
persons with Alzheimer's disease is projected to more
than double from 6.5 million to 12.7 million by 2050,1

and is currently the sixth-leading cause of death among
adults.2 Persons with dementia experience significant
cognitive decline and often receive suboptimal care that
may not align with their preferences and goals of care at
the end of life (EOL).3–6

Prior studies indicate wide variations in how physi-
cians treat their patients, and subspecialty training has
the potential to improve the quality of care individual
physicians provide.7–11 There are currently 24 subspeci-
alty (fellowship) training programs in Internal and
Family Medicine.12,13 Among them, subspecialty training
in geriatric medicine is designed to prepare physicians to
meet the complex care needs of older adults, including
persons with dementia at the last stage of their lives.14

Studies have suggested that physicians with formal geri-
atric training provide a better quality of care for older
adults for some inpatient (e.g., early physical therapy, less
benzodiazepine use) and outpatient (e.g., fewer emer-
gency department visits and hospitalizations) quality
indicators.15–17 However, little is known as to the associa-
tion between physicians' geriatric training and patterns of
EOL care delivered to persons with dementia. Given the
projected increase in persons with dementia and con-
cerns about the quality of EOL care received by persons
with dementia, it may be useful to understand whether
patterns of EOL care differ between physicians with ver-
sus without formal geriatric training.

To address this knowledge gap, we analyzed the
nationally representative data of Medicare beneficiaries
and examined the association between geriatric training
and patterns of EOL care among persons with dementia
using a broad range of measures. We defined geriatric
training as a self-reported specialty of geriatric medicine
and/or board certification in geriatric medicine. We also
investigated whether physicians with more clinical expe-
rience with dementia patients provide different patterns
of EOL care in dementia to understand the mechanism
of the association between geriatric training and patterns
of EOL care.

METHODS

Data source and study participants

We linked three databases: (1) 20% of Medicare claims
data 2016–2018, (2) long-term care Minimum Data Set
(MDS) 3.0 2016–2018, (3) Medicare Data on Provider
Practice and Specialty (MD-PPAS) data, and (4) Doxi-
mity data. The Medicare claims data provide benefi-
ciary characteristics including age, verified death dates
(available for more than 99% of decedent beneficiaries),
monthly fee-for-service coverage status, and indicators
for chronic conditions based on definitions by the
Chronic Condition Data Warehouse, including demen-
tia (i.e., Alzheimer's Disease and Related Disorders or
Senile Dementia).18 The MDS is the dataset of a feder-
ally mandated clinical assessment of all residents in
Medicare- or Medicaid-certified nursing homes, and we
used MDS to identify long-term nursing home resi-
dents. The MD-PPAS data includes physician charac-
teristics, such as gender, specialty, and location.
Specialty in the MD-PASS data is extracted from the

Key points

• Medicare fee-for-service decedents with demen-
tia under the care of physicians with geriatric
training received more advance care planning
and palliative care compared to those under the
care of physicians without geriatric training.

• Physicians' geriatric training was also associ-
ated with less aggressive end-of-life care among
decedents with dementia (e.g., emergency
department visits, hospital admissions, inten-
sive care unit admissions in the last 30 days
of life).

Why does this paper matter?

Provision of geriatric training for physicians may
have the potential to improve the quality of end-
of-life care delivered to persons with dementia.

2 GOTANDA ET AL.
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self-reported specialty information in the Provider
Enrollment and Chain/Ownership System (PECOS),
the national enrollment system for Medicare clinicians
and suppliers.19 Doximity is a company providing
online professional networking services for US physi-
cians, and it provides data on physician characteristics
for both registered members of the service and non-
registered physicians through multiple sources and
data partnerships including the American Board of
Medical Specialties.20,21

We first identified beneficiaries 66 years and older with
dementia who died in 2016–2018 with fee-for-service cov-
erage during the last 6 months of life. We then attributed
each beneficiary's outcome to a physician who provided
more than 50% of primary care service evaluation-
and-management (E&M) claims in the last 6 months of
life (hospice billing codes are not included; see Supple-
mentary Table S1 for included billing codes). A similar
approach has been used in prior research as well as in
the Medicare Accountable Care Organization program
to attribute beneficiaries to physicians or health
systems.22–24 We restricted physicians to those with pri-
mary care specialties based on the practitioner taxon-
omy codes in the MD-PPAS (family practice, general
practice, internal medicine, or geriatric medicine).25 We
excluded beneficiaries (1) who died before July 1, 2016,
because we used the information during the last

6 months of life to attribute beneficiaries to physicians;
(2) who were long-term nursing home residents (defined
as those who had a comprehensive or quarterly MDS
assessment within 90 days before death26) because end-
of-life care significantly differs by nursing home sta-
tus27; (3) whose outcomes were unable to be attributed
to a physician (e.g., a beneficiary did not receive primary
care services during the last 6 months of life); or (4) who
have missing data on important variables. See Figure 1
for the study participant flow chart.

Geriatric training and experience in
dementia care

Our primary exposure variable was a binary indicator of
whether a physician to whom a beneficiary's outcomes
were attributed had geriatric medicine training. We
defined geriatrics-trained physicians as (1) those with a
self-reported specialty of geriatric medicine in the MD-
PASS data and/or (2) those with board certification in geri-
atric medicine (both active and inactive) through the
American Board of Internal Medicine (ABIM) based on
the Doximity data. Some physicians were certified in geri-
atrics without undergoing geriatrics fellowship training
during the so-called “grandfather period” (1988–1994)28;
therefore, we conducted a sensitivity analysis by restricting

Beneficiaries who died in 2016-2018 (on 7/1/2016 
and later) (n = 5,716,234)

Decedents with FFS coverage during the last 6 
months of life (n = 3,306,148)

FFS decedents aged 66 and older with dementia  
(n = 1,563,093)

FFS decedents aged 66 and older at the time of 
death (n = 3,014,941 )

Excluded beneficiaries who: 
- Did not have primary care services (see 
Appendix Methods 1 for included billing codes) 
billed by physicians with primary care specialties 
(family practice, general practice, internal 
medicine, or geriatric medicine) during the last 6 
months of life
- Had primary care services by physicians with 
primary care specialties, but did not have a 
physician who provided more than 50% of primary 
care service claims (e.g., two physicians billed the 
same number of primary care service claims)

20% sample of FFS decedents aged 66 and older 
with dementia (n = 312,716)

20% sample of FFS decedents aged 66 and older 
with dementia whose outcomes in the last 6 months 
of life were attributed to physicians (n = 201,584)

20% sample of community-dwelling FFS decedents 
aged 66 and older with dementia whose outcomes 
were attributed to physicians (n = 99,934)

99,631 study participants attributed to 25,997 
physicians

Excluded long-term nursing home residents 
(defined as those who had a comprehensive or 
quarterly MDS assessment within 90 days before 
death)

Excluded beneficiaries who lived outside of the 
United States and/or had missing values in study
variables

FIGURE 1 Study participant

flowchart. FFS, fee-for-service; MDS,

Minimum Data Set.

GERIATRIC TRAINING AND EOL CARE IN DEMENTIA 3
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our sample to those who completed residency after this
period (see Statistical analysis section for more details).

Our secondary exposure variable was physicians'
experience in dementia care. We categorized physicians
into quartiles based on the proportion of beneficiaries
with dementia under care and included it as an ordinal
variable for quartiles.

Patterns of end-of-life care

We examined patterns of EOL care among persons with
dementia in two areas: (1) advance care planning (ACP)
and palliative care, and (2) high-intensity EOL care, using
Medicare fee-for-service claims data. We measured

advance care planning and palliative care using three
measures: (i) receipt of advance care planning, (ii) receipt
of palliative care counseling, and (iii) hospice enrollment
in the last 90 days of life (see Supplementary Table S2 for
specific Current Procedural Terminology [CPT] codes and
International Classification of Disease [ICD]-10 codes
used to define these study outcomes). We examined high-
intensity EOL care by whether a beneficiary received any
of the following six healthcare services in the last 30 days
of life: (i) emergency department visits, (ii) hospital
admissions, (iii) intensive care unit (ICU) admissions,
(iv) mechanical ventilation, (v) cardiopulmonary resusci-
tation (and/or defibrillation), or (vi) placement of feeding
tubes (see Supplementary Table S2 for included CPT
codes and ICD-10 codes).

TABLE 1 Physician and beneficiary characteristics by physicians' geriatric training status.

Characteristics
Physicians with
geriatric training

Physicians without
geriatric training p-Value

Physicians n = 1546 n = 24,451

Age, mean (SD), years 55.2 (10.8) 53.3 (10.6) <0.001

Years of clinical experience, mean (SD), years 29.0 (10.9) 26.1 (10.9) <0.001

Female, No. (%) 577 (37.3) 6807 (27.8) <0.001

Proportion of beneficiaries with dementia
under care, mean % (SD)

37.2 (21.5) 18.2 (16.0) <0.001

Beneficiaries n = 8340 n = 91,291

Year of death, No. (%) 0.48

Died in 2016 (July 1, 2016, or later) 1691 (20.3) 18,097 (19.8)

Died in 2017 3332 (40.0) 36,998 (40.5)

Died in 2018 3317 (39.8) 36,196 (39.7)

Age, mean (SD), years 87.1 (7.7) 85.3 (8.0) <0.001

Female, No. (%) 5005 (60.0) 52,345 (57.3) <0.001

Race/ethnicity, No. (%) <0.001

Non-Hispanic White 7125 (85.4) 76,613 (83.9)

Non-Hispanic Black 636 (7.6) 6998 (7.7)

Hispanic 304 (3.7) 4440 (4.9)

Other 275 (3.3) 3240 (3.6)

Medicaid coverage, No. (%) 1038 (12.4) 13,128 (14.4) <0.001

Zip-code level annual household income,
mean (SD), $

78,761 (33,063) 68,240 (28,647) <0.001

Selected coexisting conditions, No. (%)

Congestive heart failure 4145 (49.7) 48,015 (52.6) <0.001

Chronic obstructive pulmonary disease 2049 (24.6) 26,851 (29.4) <0.001

Chronic kidney disease 4742 (56.9) 56,615 (62.0) <0.001

Diabetes 2733 (32.8) 35,453 (38.8) <0.001

Cancer 1269 (15.2) 14,910 (16.3) 0.008

Note: Data are for decedents 66 years and older with dementia from 20% of Medicare claims data 2016–2018.

4 GOTANDA ET AL.
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Adjustment variables

We adjusted for multiple beneficiary characteristics:
age at the time of death (continuous), sex, race and eth-
nicity (non-Hispanic White, non-Hispanic Black, His-
panic, or Other), coexisting conditions (dummy
variables for 25 Chronic Condition Data Warehouse
chronic conditions—excluding two dementia-related
conditions), median annual household income esti-
mated from residential zip codes (categorized into
quintiles), and Medicaid coverage. We also adjusted for
fixed effects for year of death and Hospital Service
Areas (HSAs) to account for secular trends and geo-
graphic variation (effectively comparing physicians
with and without geriatric training practicing in the
same year and HSA). We also included physician sex
and years of clinical experience (1–10, 11–20, 21–30,
or ≥31 years) based on MD-PASS data as adjustment
variables. We estimated years of clinical experience by
subtracting 3 years (the duration of Internal and Fam-
ily Medicine Residency programs) from years since
graduation from medical school.

Statistical analysis

First, we examined the association between physicians'
geriatric training and each measure for patterns of EOL
care in dementia by fitting multivariable linear regression
models adjusting for beneficiary and physician characteris-
tics as well as year of death and HSA fixed effects. The unit
of analysis was beneficiary, and we clustered standard
errors at the physician level to account for potential corre-
lation among beneficiaries cared for by the same physi-
cian. We also used the Benjamini–Hochberg method to
account for the multiple comparisons across outcomes,
and report both unadjusted and adjusted p-values
(an adjusted p-value of less than 0.05 was considered
statistically significant).29,30 We used linear regression
models for the interpretability of the regression coefficients
(i.e., linear probability models).31

Second, to examine whether physicians' experience
in dementia care is associated with patterns of EOL care
in dementia, we fit multivariable linear regression
models similar to the main analysis but including an
ordinal variable for quartiles for the proportion of benefi-
ciaries with dementia under care, instead of the indicator
for physicians' geriatric training status, to evaluate the
trend across quartiles.

Statistical analyses were conducted using SAS version
9.4 and Stata/MP 16.1. The institutional review boards at
the University of California, Los Angeles reviewed the
study and waived informed consent.

FIGURE 2 Association between physicians' geriatric training

status and patterns of end-of-life care. Bars indicate the adjusted

percentages of decedents 66 years and older with dementia who

experienced each outcome by physicians' geriatric training status based

on 20% of Medicare claims data 2016–2018. We fit linear regression

models adjusted for the characteristics of beneficiaries (age, sex, race

and ethnicity, 25 coexisting conditions, zip-code level median annual

household income, and Medicaid coverage) and physicians (sex and

years of clinical experience). We also include fixed effects for year of

death and Hospital Service Areas in the models. See the main text for

the algorithm to attribute each beneficiary's outcomes to physicians

and the definition of physicians' geriatric training. p-Values are

adjusted with the Benjamini–Hochberg method to account for the

multiple comparisons across outcomes (an adjusted p-value of less

than 0.05 is considered statistically significant). ED, emergency

department; ICU, intensive care unit.

GERIATRIC TRAINING AND EOL CARE IN DEMENTIA 5

 15325415, 0, D
ow

nloaded from
 https://agsjournals.onlinelibrary.w

iley.com
/doi/10.1111/jgs.18510 by U

niversity of C
alifornia - L

os A
nge, W

iley O
nline L

ibrary on [16/08/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Sensitivity analyses

First, we conducted a sensitivity analysis by restricting our
sample to those who were not enrolled in hospice 30 days
before their deaths, because hospice enrollees might have
been cared for by a hospice medical director with a geriat-
rics background in addition to a physician whom a benefi-
ciary is attributed to. Second, we excluded physicians who
graduated from medical schools before 1992 (i.e., completed
Internal or Family Medicine residency before 1995) from
the analysis, because this group might have been certified
in geriatrics without undergoing geriatrics fellowship train-
ing during the grandfather period (1988–1994) and different
from those who underwent geriatrics fellowship training.28

Lastly, we included time from dementia diagnosis to death
(categories of <4 years, 4–6 years, or ≥6 years32) as an addi-
tional adjustment variable in the models as a proxy for the
severity of dementia, because the severity of dementia can
affect the association between physicians' geriatric training
and patterns of EOL care.

RESULTS

Physician and beneficiary characteristics

We included 99,631 beneficiaries with dementia who died
in 2016–2018 (see Figure 1 for the study participant flow
chart). Among them, 8340 (8.4%) beneficiaries were

attributed to physicians with geriatric training (n = 1546),
and 91,291 (96.2%) were attributed to physicians without
geriatric training (n = 24,451). Physicians with geriatric
training were younger, more likely to be female, and had
less clinical experience (Table 1). Beneficiaries under the
care of physicians with geriatric training were more likely
to be old, female, non-Hispanic White, living in zip codes
with higher median household incomes, and have fewer
coexisting conditions, compared to those under the care of
physicians without geriatric training (Table 1).

Physicians' geriatric training and patterns
of EOL care

We found that beneficiaries with dementia under the care
of physicians with geriatric training had a higher proportion
of advance care planning (adjusted proportion, 15.8%
vs. 13.0%, adjusted difference, 2.8 percentage points [pp,
95% CI, 1.7–3.9]), palliative care counseling (22.4%
vs. 20.9%, 1.4 pp [0.3–2.5]), and hospice enrollment in the
last 90 days of life (63.7% vs. 60.6%, 3.2 pp [2.0–4.3]) com-
pared to those under the care of physicians without geriatric
training (Figure 2 and Supplementary Table S3). We also
found that physicians' geriatric training was associated
with fewer beneficiaries with dementia having emergency
department visits (55.1% vs. 59.1%, �4.0 pp [�5.1 to �2.8]),
hospital admissions (48.8% vs. 52.3%, �3.5 pp [�4.6
to �2.4]), ICU admissions (24.9% vs. 27.4%, �2.5 pp

TABLE 2 Association between the proportion of beneficiaries with dementia under care (quartiles) and patterns of end-of-life care.

Outcome

Adjusted value, %

p-for-trend
Highest
quartile

Third
quartile

Second
quartile

Lowest
quartile

Receipt of advance care planning and palliative care

Palliative care counseling 20.9 20.0 20.7 21.2 0.51

Advance care planning 15.0 11.9 11.8 11.8 <0.001

Hospice enrollment during the last 90 days 63.7 58.3 57.4 57.1 <0.001

Receipt of high-intensity end-of-life care

Use of mechanical ventilation in the last 30 days of life 11.0 13.4 14.3 14.3 <0.001

Use of cardiopulmonary resuscitation and/or defibrillation in the last
30 days of life

2.0 2.6 2.6 2.8 <0.001

Placement of feeding tubes in the last 30 days of life 1.4 1.3 1.5 1.5 0.18

Emergency department visits in the last 30 days of life 52.3 60.4 62.4 63.0 <0.001

Hospital admissions in the last 30 days of life 47.4 53.7 55.8 57.1 <0.001

ICU admissions in the last 30 days of life 24.0 27.4 29.0 29.7 <0.001

Note: We categorized physicians into quartiles based on the proportion of beneficiaries with dementia under care and included it as an ordinal variable for
quartile, instead of the indicator for physicians' geriatric training status, in the multivariable linear regression models similar to the main analysis. See the main
text for more details.
Abbreviation: ICU, intensive care unit.

6 GOTANDA ET AL.
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[�3.5 to �1.6]), and use of mechanical ventilation (11.2%
vs. 13.0%, �1.8 pp [�2.5 to �1.1]), and use of cardiopulmo-
nary resuscitation (2.1% vs. 2.4%; �0.4 pp [�0.7 to �0.0]) in
the last 30 days of life. There was no evidence that place-
ment of feeding tubes differed between the two groups.

Clinical experience in dementia care and
patterns of EOL care

We found that beneficiaries under the care of physicians
with more experience in dementia care (i.e., a higher
proportion of beneficiaries with dementia under care)
had a higher proportion of advance care planning and
hospice enrollment in the last 90 days of life (both p-for-
trend <0.001) (Table 2). We also found that beneficiaries
under the care of physicians with more experience in
dementia care had a lower proportion of emergency
department visits, hospital admissions, ICU admissions,
use of mechanical ventilation (p-for-trend <0.02), and
use of cardiopulmonary resuscitation (all p-for-trend
<0.001 unless otherwise noted) in the last 30 days
of life.

Sensitivity analyses

Our sensitivity analyses by restricting our sample
to non-hospice enrollees (Table 3), by excluding
physicians who might have been certified in geriat-
rics without having geriatrics fellowship training
(Supplementary Table S4), and by including time

from dementia diagnosis to death as an additional
adjustment variable (Supplementary Table S5)
yielded similar results to the main analysis.

DISCUSSION

Using nationally representative data on Medicare fee-
for-service beneficiaries with dementia, we found that
persons with dementia who were cared for by physicians
with geriatric training received less intensive EOL care,
including ED visits, hospital admissions, ICU admissions,
and mechanical ventilation and more hospice use com-
pared to those without geriatric training. This less inten-
sive EOL care may be representative of care that was
more in line with patient preferences according to previ-
ous studies.6,33–35 Our data support this in that patients
cared for by a physician with geriatric training were more
likely to have opportunities to express their preferences
with their team as evidenced by more frequent use of
advance care planning and palliative care counseling.
Our findings should be informative for policymakers,
educators, and patients because they suggest the potential
positive effects of physicians' geriatric training to change
the patterns of EOL care delivered to persons with
dementia. While the observed differences between the
two groups may seem modest (2–4 percentage points),
these differences are arguably meaningful as our data
suggest that more than 800,000 persons die with demen-
tia every year in the United States.

Geriatric training programs grew considerably after
1978 when the Institute of Medicine (IOM) called for

TABLE 3 Association between physicians' geriatric training status and high-intensity end-of-life care among non-hospice enrollees.

Outcome

Adjusted proportion, %

Adjusted difference,
percentage
points (95% CI) p-Value

Physicians
with geriatric
training

Physicians
without
geriatric
training

Emergency department visits in the last 30 days of life 47.5 51.5 �4.0 [�5.5, �2.4] <0.001

Hospital admissions in the last 30 days of life 41.9 45.2 �3.3 [�4.8, �1.8] <0.001

ICU admissions in the last 30 days of life 23.8 26.8 �2.9 [�4.2, �1.7] <0.001

Mechanical ventilation in the last 30 days of life 14.0 16.4 �2.4 [�3.5, �1.4] <0.001

Cardiopulmonary resuscitation in the last 30 days of
life

3.2 3.8 �0.7 [�1.2, �0.1] 0.02

Placement of feeding tubes in the last 30 days of life 1.9 1.5 +0.4 [�0.0, +0.9] 0.06

Note: Using decedents 66 years and older with dementia who were not enrolled in hospice 30 days before their deaths from 20% of Medicare claims data 2016–
2018, we fit linear regression models adjusted for the characteristics of beneficiaries (age, sex, race and ethnicity, 25 coexisting conditions, zip-code level
median annual household income, and Medicaid coverage) and physicians (sex and years of clinical experience). We also include fixed effects for year of death
and Hospital Service Areas. See the main text for more details.
Abbreviation: ICU, intensive care unit.
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improvements in physicians' geriatric education and
training.36 However, subsequent IOM reports in 1993
and 2010 and other institutes raised concerns about per-
sistent shortages of healthcare workers qualified to care
for the rapidly growing aging population.36–40 A recent
qualitative study described challenges for clinicians con-
ducting ACP with persons with dementia, highlighting
the need for geriatric training.41 Despite the perceived
need, the Accreditation Council for Graduate Medical
Education (ACGME) has reduced the geriatric education
requirements for Internal Medicine residents from at
least 4 weeks of dedicated geriatric experiences to an
undefined clinical exposure in geriatric medicine in
2022.42,43 Given our findings, providing more geriatric
training during or after residency (e.g., through a creative
curriculum,44 and a Continuing Medical Education
requirement45) or increasing (both financial and non-
financial) incentives for physicians to undergo a formal
geriatric fellowship program has the potential to improve
the quality of EOL care delivered to persons with demen-
tia. Our finding of the dose–response association between
the proportion of patients with dementia under care and
patterns of EOL care additionally supports the potential
benefits of training and exposure.

We observed no evidence that the placement of feed-
ing tubes in the last 30 days of life differs between benefi-
ciaries with dementia under the care of physicians with
versus without geriatric training. This may be because
the current guidelines provide sufficient guidance and
have been successful in influencing physicians' practice
patterns for these healthcare services regarding when
these invasive measures align with patients' care prefer-
ences (e.g., Choosing Wisely46).

Our study builds upon previous work that examined
the association between physicians' geriatric training and
the quality of care. One study in a tertiary care hospital
found that geriatrician-hospitalists provided earlier physi-
cal therapy, shorter duration of indwelling bladder cathe-
ters, and less frequent use of benzodiazepines or
anticholinergics for hospitalized older adults, compared
to hospitalists without geriatric training.16 Another study
conducted at three primary care clinics of an academic
medical center also showed that geriatricians were more
likely to avoid potentially inappropriate medications and
screen for geriatric syndromes compared to generalists.15

Similarly, a case–control study at a single medical center
in Taiwan found that patients who received care at a geri-
atric outpatient clinic had fewer emergency department
visits and hospitalizations compared to those at a non-
geriatric outpatient clinic.17 However, these studies did
not examine patterns of EOL care for persons living with
dementia. We provide new evidence on the association
between geriatric training and a wide range of EOL care

measures for persons with dementia using a US nation-
ally representative sample.

Our study has limitations. First, a diagnosis of demen-
tia was determined by the Chronic Condition Data Ware-
house algorithm and therefore may be susceptible to
misclassification, although prior studies have shown a
high accuracy in identifying dementia using this
approach.47–49 Similarly, because our outcomes relied on
claims data, they can be influenced by the coding prac-
tice. For example, the low prevalence of ACP we
observed is likely due to the low uptake of ACP billing
codes that were newly implemented in 2016. Second, we
were unable to determine the severity of dementia,
although our sensitivity analysis by including time from
dementia diagnosis to death as an additional adjustment
variable as a proxy for the severity of dementia yielded
similar findings. Third, our physician attribution algo-
rithm may lead to incorrect attributions for some benefi-
ciaries. Similarly, because our Doximity data did not
contain information from the American Board of Family
Medicine (ABFM), which provides board certification in
geriatric medicine along with the ABIM, we may have
misclassification of geriatric training. However, we addi-
tionally used the MD-PPAS data to supplement the Doxi-
mity data, and this potential misclassification should lead
to conservative estimates. Fourth, it is possible that unob-
served factors are confounding the association between
physicians' geriatric training and the patterns of EOL
care in dementia. For example, patients and their care-
givers who prefer less intensive EOL care might seek care
from a geriatrician, rather than a general practitioner.
Fifth, our study was not able to determine whether high-
intensity EOL care was or was not concordant with
patients' goals. While previous studies have suggested
that persons with dementia and their caregivers may
desire less aggressive care as their disease progresses,6,33–35

high-intensity EOL care might have been appropriate for
some patients. Lastly, our findings may not be generaliz-
able to other populations, such as younger populations
and Medicare Advantage enrollees.

In summary, using a national dataset of decedents
with dementia, we found that those cared for by physi-
cians with geriatric training received more advance care
planning and palliative care and less intensive EOL care.
Our findings suggest that interventions for physicians
without formal geriatric training who care for persons
with dementia might need to be considered, if evidence
emerges that short-duration training is effective in
improving the quality of EOL care.
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