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Low Completion and Disparities in Advance Care
Planning Activities Among Older
Medicare Beneficiaries
Advance care planning (ACP) is an iterative process that in-
cludes discussions about preferences for end-of-life (EOL) care,
completion of advance directives (AD), and designation of a
surrogate decision maker in a durable power of attorney for
health care (DPOA).1,2 Engagement in ACP has increased over
time.3 However, the rising tide of ACP may not have lifted all
boats equally. Minorities, those with lower levels of educa-
tional attainment, and the poor may not have benefited from
rising rates of ACP to the same extent that white, highly edu-
cated, affluent individuals have. Rates of ACP by older Lati-
nos in particular are unknown. Further, we do not know if ACP
uptake is greater among those in worse health and with poorer
prognoses.

Methods | We used data from the National Health and Aging
Trends Study (NHATS), a longitudinal cohort study using a
nationally representative sample of community-dwelling Medi-
care beneficiaries ages 65 years and older (2011 round 1 re-
sponse rate, 71%; 2012 round 2 response rate, 86%).4 This cross-
sectional analysis used a random one-third sample of 2015

participants who responded to a supplemental module on
ACP fielded in 2012. This study was considered exempt by the
institutional review board of the University of California,
San Francisco.

Outcome variables included 3 self-reported elements of
ACP: (1) discussing with any individual the medical treat-
ment desired if seriously ill in the future (EOL discussion), (2)
having legal arrangements for a proxy to make decisions about
medical care (DPOA), or (3) having written instructions about

Table 1. Characteristics of Participants

Variable
Participants,
No. (%)a

Sociodemographic characteristics

Age, y

65-74 719 (48.7)

75-84 831 (36.6)

≥85 465 (14.6)

Sex

Female 1154 (55.7)

Male 861 (44.3)

Race/ethnicity

White 1380 (80.7)

Black/African American 451 (8.5)

Hispanic/Latino 118 (6.8)

English-speaking 59 (50.9)

Spanish-speaking 59 (49.1)

Other 66 (3.9)

Education

High school diploma or less 1119 (51.4)

Greater than high school 896 (48.6)

Annual income,b $

<25 000 963 (41.2)

≥25 000 1052 (58.8)

Health-related characteristics

Self-rated health

Excellent or very good 805 (45.4)

Good 664 (31.3)

Fair or poor 546 (23.3)

Dementiac

None 1502 (80.0)

Possible or probable dementia 513 (20.0)

Number of chronic medical conditionsd

None 1032 (53.4)

1-2 723 (35.1)

>2 260 (11.4)

Number of ADLs requiring helpe

0 1559 (82.0)

1 or 2 251 (10.5)

≥3 205 (7.5)
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medical treatment desired (AD) (exact wording at nhats-
data.org). Predictor characteristics included self-reported age,
sex, race/ethnicity, education, income, self-rated health, num-
ber of chronic conditions, disability in activities of daily liv-
ing (ADLs), and dementia.

We investigated the strength and magnitude of the rela-
tionship between sociodemographic and health characteris-
tics of older adults and engagement in ACP using logistic re-
gression analysis and predicted probabilities calculations,
adjusted for age, sex, and race/ethnicity. An exploratory analy-
sis stratified Latinos by interview language. Analytic weights
were used to account for complex sampling strategy. Hosmer-
Lemeshow tests suggested that multivariable models had ad-
equate goodness of fit.

Results | Of 2015 participants, 1156 (60%) reported having an
EOL discussion, 997 (50%) a DPOA, and 1027 (52%) an AD; 580
(27%) reported no ACP elements, and 723 (38%) reported all 3
ACP elements (Table 1).

The predicted prevalence of each element of ACP dif-
fered by up to 35% between patient characteristic subgroups

and was lower for 2 or more ACP elements among adults ages
65 to 74 years, men, African Americans, Latinos, those with
lower levels of educational attainment, and lower annual in-
come (Table 2). Older Spanish-speaking Latinos had the low-
est predicted prevalence of ACP of any group examined: 19%
reporting EOL discussion, 20% DPOA, and 17% AD.

We found little to no increase in predicted prevalence of
ACP among older adults with multimorbidity or ADL disabil-
ity (Table 2). Older adults with dementia had significantly
lower predicted prevalence of EOL discussions (54%) and
ADs (46%) compared with those with no dementia (62% and
54%, respectively).

Discussion | Our findings suggest that in 2012, more than quar-
ter of older Medicare beneficiaries had not engaged in ACP.
Those who were Latino, African American, poorly educated,
or low income were at highest risk. Counter to expectation that
people likely to have more interaction with medical provid-
ers would have higher prevalence of ACP, we found that those
with dementia and more ADL disability either had similar or
lower prevalence of ACP engagement.

In 2016, the Centers for Medicare and Medicaid Services
began reimbursing physicians for engaging Medicare benefi-
ciaries in ACP. While reimbursement is a critical step for-
ward, effective, targeted approaches are needed to ensure in-
creased completion of ACP among all older adults. Innovative
ACP communication strategies are being developed both for
minority populations and populations of older adults with mul-
timorbidity and dementia.5 In the future, clinicians should use
these tailored tools when discussing ACP with these particu-
larly vulnerable groups.
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Table 1. Characteristics of Participants (continued)

Variable
Participants,
No. (%)a

Sample characteristics

Respondent

Sample 1854 (94.2)

Proxy 161 (5.8)

Engagement in ACP

EOL discussion 1156 (60.2)

Durable power of attorney 997 (49.7)

Advance directive 1027 (52.4)

No elements 580 (27.3)

All 3 elements 723 (37.5)

Abbreviations: ACP, advance care planning; ADL, activities of daily living;
EOL, end of life.
a Numbers are presented unweighted; percents are weighted to adjust for

complex survey design.
b Self-reported total annual income includes sources such as Social Security,

supplemental Social Security, Veterans Administration, pension plan, earned
income, retirement account withdrawals, or interest or dividends from mutual
funds, stocks, bonds, bank accounts, or CDs. For individuals who answered
“don’t know” (24%) or “refused” (18%) we substituted an imputed value using
the first of 5 income imputations provided by NHATS (see Technical Paper 3
available at nhatsdata.org).

c Dementia was defined using the NHATS algorithm, which relies on a
combination of information about self- or proxy-reported physician-diagnosed
dementia, completion of the AD8 dementia screening questionnaire by
proxies, or cognitive testing of the sample person; round 2 incorporates round
1 results. Participants were categorized as having no cognitive impairment as
compared with having possible dementia or probable dementia. This broad
NHATS dementia algorithm has a sensitivity of 85.7% and specificity of 61.6%
(see Technical Paper 5).

d Chronic conditions for which respondents reported receiving a physician’s
diagnosis included: heart attack, heart disease, high blood pressure, arthritis,
osteoporosis, diabetes, lung disease, stroke, cancer, or broken or fractured hip.

e ADLs: reported self-care or mobility limitations for eating, dressing, bathing,
toileting, getting out of bed, getting around inside, getting outside,
corresponding to ADLs.
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Table 2. Association Between Sociodemographic Variables, Health Variables, and Predicted Prevalence of Advance Care Planning

Variable

EOL Discussion Durable Power of Attorney Advance Directive
Predicted
Prevalence,a %
(95% CI) P Valueb

Predicted
Prevalence, %
(95% CI) P Value

Predicted
Prevalence, %
(95% CI) P Value

Sociodemographic
characteristics

Age

65-74 61.8 (56.8-66.8) [Reference] 42.5 (38.7-46.4) [Reference] 45.4 (40.4-50.3) [Reference]

75-84 59.1 (54.8-63.3) .39 51.9 (47.4-56.4) <.001 55.6 (51.0-60.2) <.01

≥85 59.5 (54.5-64.5) .48 66.6 (61.6-71.5) <.001 65.3 (60.4-70.3) <.001

Sex

Female 63.9 (60.0-67.9) [Reference] 51.3 (47.7-54.8) [Reference] 54.2 (50.0-58.4) [Reference]

Male 56.0 (52.3-59.6) <.01 47.4 (42.9-51.9) .18 49.5 (45.3-53.7) .05

Race/ethnicity

White 65.6 (62.2-69.0) [Reference] 54.2 (51.1-57.3) [Reference] 58.6 (54.9-62.2) [Reference]

Black/African American 39.1 (34.2-43.9) <.001 31.3 (26.1-36.5) <.001 26.0 (21.1-30.8) <.001

Hispanic/Latino 29.7 (20.2-39.3) <.001 27.1 (17.4-36.7) <.001 23.0 (14.7-31.2) <.001

Other 50.6 (36.3-65.1) .05 38.2 (21.1-55.4) .09 35.6 (21.3-50.0) <.01

Education

High school diploma or
less

52.0 (47.9-56.1) [Reference] 40.5 (36.4-44.6) [Reference] 42.2 (38.1-46.2) [Reference]

Greater than high school 69.4 (65.5-73.3) <.001 56.2 (55.2-63.1) <.001 62.6 (58.3-66.7) <.001

Annual income, $

<25 000 52.4 (47.7-57.1) [Reference] 42.1 (37.9-46.3) [Reference] 41.8 (37.3-46.2) [Reference]

>25 000 66.1 (62.6-69.5) <.01 54.8 (51.2-58.4) <.01 59.4 (55.2-63.5) .03

Health-related characteristics

Self-rated health

Excellent or very good 64.5 (60.8-68.2) [Reference] 53.1 (49.0-57.3) [Reference] 57.0 (52.4-61.5) [Reference]

Good 55.8 (50.0-61.6) .01 46.8 (41.7-51.9) .05 48.5 (43.1-53.8) .01

Fair or poor 58.8 (53.7-64.0) .06 46.2 (41.3-51.2) .04 47.5 (41.5-53.5) .01

Presence of dementia

None 62.1 (58.6-65.6) [Reference] 50.0 (46.6-53.4) [Reference] 53.5 (39.6-57.5) [Reference]

Possible or probable
dementia

53.9 (47.9-59.8) .01 47.8 (41.1-54.5) .59 46.4 (40.2-52.5) .05

Number of chronic medical
conditions

None 58.8 (54.6-63.1) [Reference] 46.4 (41.8-50.9) [Reference] 48.8 (44.5-53.2) [Reference]

1-2 63.3 (59.1-67.6) .11 54.6 (49.7-59.5) .03 56.1 (51.0-61.1) .02

>2 59.3 (52.1-66.5) .91 49.0 (41.4-56.7) .55 55.2 (47.0-63.4) .13

Number of ADLs requiring
help

0 60.2 (56.6-63.8) [Reference] 48.7 (45.4-52.0) [Reference] 51.8 (47.9-55.7) [Reference]

1 or 2 61.8 (53.6-69.9) .72 49.1 (42.4-52.0) .93 52.4 (44.7-60.0) .89

≥3 62.1 (53.8-70.4) .66 59.7 (50.4-69.0) .04 55.1 (45.7-64.5) .52

Abbreviation: ADL, activities of daily living.
a Predicted prevalence values are the predicted probabilities calculated using the postestimation margins command following multivariable logistic regression

analysis where each type of advance care planning is a function of the predictor variable adjusted for age, sex, and race/ethnicity. In the case of age, sex,
or race/ethnicity, each predictor is adjusted for the other 2 variables.

b Compares results for the specific subgroup to the reference group on the basis of the multivariable logistic model; the reference group is the first specified
subgroup for each independent variable.
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COMMENT & RESPONSE

Differences in Electrocardiographic Findings
Between Acute Isolated Right Ventricular Myocardial
Infarction and Acute Anterior Myocardial Infarction
To the Editor In a recent issue of JAMA Internal Medicine,
Harnett et al1 reported 2 interesting cases of isolated right
ventricular myocardial infarction (RVMI) with massive ante-
rior ST segment elevation (STE) on presentation electrocar-
diogram (ECG), mimicking the findings of anterior acute
myocardial infarction (AMI). The authors emphasized that
anterior STE with no reciprocal changes strongly suggested
isolated RVMI. We agree with these points and would like to
additionally comment on these cases on the basis of previ-
ous studies assessing ECG findings in anterior AMI.2,3

Harnett et al1 commented that anterior AMI typically
presents with anterior STE with reciprocal changes. How-
ever, in anterior AMI, inferior ST segment depression is a
marker of proximal left anterior descending (LAD) coronary ar-
tery occlusion.2,3 Anterior AMI due to distal LAD occlusion of-
ten presents with anterior STE with no reciprocal changes.
When the LAD is proximally occluded, ST segment is el-
evated in lead V1, which faces the right upper paraseptal re-
gion, and STE greater than 0.25 mV strongly predicted proxi-
mal LAD occlusion.2 Anterior AMI due to proximal LAD
occlusion often presents with not only inferior ST segment de-
pression but also STE in lead aVR or lateral limb leads, or
both.2,3 In previously reported cases,1 ST segment shifts were
absent in limb leads despite anterior STE with STE greater than
0.25 mV in lead V1, suggesting that the diagnosis is probably
not anterior AMI due to proximal LAD occlusion. Lead V1 faces
the right ventricular anterior region as well as the right upper
paraseptal region.3 Therefore, ST segment is thought to be ob-
viously elevated in lead V1 in isolated RVMI. Moreover, it is
speculated that STE in leads facing the right ventricle that is
caused by isolated RVMI does not induce reciprocal changes
in limb leads. We believe that anterior STE accompanied by ob-
vious STE in lead V1 with no ST segment shifts in limb leads
might suggest isolated RVMI and indicate the need for addi-
tionally recording the right precordial lead, especially lead V4R,
a reliable marker of RVMI.
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To the Editor The 2 cases of spontaneous isolated right ventricu-
lar marginal branch occlusion presented by Harnett et al1 in a re-
cent issue of JAMA Internal Medicine are as fascinating as they
are rare. The analysis clearly reviews the anatomic and electro-
cardiographicconsiderationsinapproachinganteriorSTsegment
elevation (STE) and also provides useful clinical suggestions.

In their first Take-Home Point, however, Harnett et al state
that an acute occlusion of the left anterior descending (LAD)
artery “typically presents with anterior STE with reciprocal
changes in the inferior leads.”1(p1209) Although anterior STE is
indeed typical, reciprocal changes might not be seen as often
as suggested by this statement.

In acute occlusions of the nonproximal LAD, inferior ST
segment depression (STD) may be absent in lead III in 34%,2

46%,3 71%,4 or even 80%5 of patients. These studies used
slightly different criteria for STD (eg, >1 mm or >0.5 mm) and
lesion location (eg, distal to first septal, first diagonal, or both).
Nonetheless, in all 4 of these studies, lead III was the inferior
lead that was the most sensitive for STD caused by an LAD oc-
clusion. These studies show that inferior STD with anterior STE
is, by contrast with proximal lesions, very commonly absent
with acute occlusions of the mid or distal LAD.

The Take-Home Point, therefore, could be refined to re-
flect the role of the proximity of the LAD occlusion. For ex-
ample, “Acute anterior myocardial infarction results from oc-
clusion of the LAD, and typically presents with anterior STE.
Reciprocal changes in the inferior leads, if present, suggest a
proximal occlusion.”
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