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BACKGROUND: Older adults with mild cognitive impair-
ment (MCI) should receive evidence-based treatments
when indicated. Providers and patients may overestimate
the risk of dementia in patients with MCI leading to po-
tential under-treatment. However, the association be-
tween pre-existing MCI and receipt of evidence-based
treatments is uncertain.
OBJECTIVE: To compare receipt of treatments for acute
myocardial infarction (AMI) between older adults with
pre-existing MCI and cognitively normal patients.
DESIGN:Prospective studyusingdata from thenationally
representative Health and Retirement Study, Medicare,
and American Hospital Association.
PARTICIPANTS:Six hundrednine adults aged 65 or older
hospitalized for AMI between 2000 and 2011 and followed
through 2012 with pre-existing MCI (defined as modified
Telephone Interview for Cognitive Status score of 7–11)
and normal cognition (score of 12–27).
MAINMEASURES: Receipt of cardiac catheterization and
coronary revascularization within 30 days and cardiac
rehabilitation within 1 year of AMI hospitalization.
KEY RESULTS: Among the survivors of AMI, 19.2% had
pre-existing MCI (55.6% were women and 44.4% were
male, with a mean [SD] age of 82.3 [7.5] years), and
80.8% had normal cognition (45.7% were women and
54.3% were male, with a mean age of 77.1 [7.1] years).
Survivors of AMI with pre-existing MCI were significantly
less likely than those with normal cognition to receive
cardiac catheterization (50% vs 77%; P < 0.001), coronary
revascularization (29% vs 63%; P < 0.001), and cardiac
rehabilitation (9% vs 22%; P = 0.001) after AMI. After
adjusting for patient and hospital factors, pre-existing
MCI remained associated with lower use of cardiac cath-
eterization (adjusted hazard ratio (aHR), 0.65; 95% CI,

0.48–0.89; P = 0.007) and coronary revascularization
(aHR, 0.55; 95% CI, 0.37–0.81; P = .003), but not cardiac
rehabilitation (aHR, 1.01; 95% CI, 0.49–2.07; P = 0.98).
CONCLUSIONS:Pre-existingMCI is associatedwith lower
use of cardiac catheterization and coronary revasculari-
zation but not cardiac rehabilitation after AMI.
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INTRODUCTION

Up to 1 in 5 adults and more than 5.4 million Americans ≥
65 have mild cognitive impairment (MCI),1 and this num-
ber is projected to triple by 2050.2 MCI, a symptomatic
clinical stage on the continuum of cognitive decline be-
tween normal cognition and dementia, is characterized by
measurable cognitive impairment that does not severely
affect daily functioning.3, 4 Although dementia worsens
over time in nearly all patients,5, 6 MCI does not inevitably
progress to dementia,7 even after a decade.8, 9 Many older
adults with MCI live years10—an average of 9 years in one
community-based study11—with good quality of life,12, 13

and so face competing health risks of aging, particularly
cardiovascular disease (CVD).11 CVD is the leading cause
of death and serious morbidity in community-dwelling
older adults with and without MCI.11, 14 Although it is
known that patients with dementia are less likely than
cognitively normal patients to receive established, effective
treatments for CVD,15, 16 it is unknown whether patients
with pre-existing MCI get fewer effective treatments for
CVD.
Acute myocardial infarction (AMI) is the most common

CVD event.14, 17 Several treatments after AMI reduce mortal-
ity, morbidity, and disability and increase quality of life.18, 19

Large, randomized, controlled trials and meta-analyses have
shown that both early cardiac catheterization with appropriate
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coronary revascularization20–22 and cardiac rehabilitation23, 24

reduce mortality and improve physical function after AMI.
Current clinical guidelines25 recommend that all vulnerable
elders, except those with advanced dementia or limited life
expectancy, receive these effective treatments. It is unknown
whether patients with pre-existing MCI are less likely than
patients with normal cognition to receive invasive therapies
like cardiac catheterization and revascularization, or post-
acute, non-invasive services like cardiac rehabilitation, after
AMI.
Leveraging a nationally representative sample of US

older adults with repeated objective measures of cognition,
we conducted an observational cohort study to determine
the extent to which patients with pre-existing MCI were
less likely than cognitively normal patients to receive
established, effective treatments after AMI, and whether
treatment differences persisted after adjusting for patient
and hospital factors.

METHODS

Study Population

The Health and Retirement Study (HRS) is a nationally
representative longitudinal study of 37,000 US adults ≥ 51
evaluating health and economic changes associated with
aging.26 The HRS samples from all contiguous US states,
with oversampling of Blacks and Hispanics. Every 2 years
since 1992, HRS participants have been interviewed using
standard instruments. The interviews are conducted by
trained survey interviewers at the Institute for Social Re-
search at the University of Michigan. The HRS achieves a
high follow-up rate, ranging 85–91% from 1998 to 2012
including proxies,26 and follows participants into nursing
homes. Utilization and dates of inpatient and outpatient
medical services were available from the Centers for
Medicare and Medicaid Services (CMS) (years 1991–
2012) for HRS participants who are enrolled in Medicare
fee-for-service (at age 65 or disability) and consent to this
linkage (80–90% consent). The research protocol was
approved by the University of Michigan Institutional Re-
view Board and all human participants gave written in-
formed consent.
We identified 1,119 HRS participants ≥ 65 hospitalized

for AMI between January 1, 2000 and December 31, 2011
using valid International Classification of Diseases-Ninth
(ICD-9) Revision-CM codes (410.xx except 410.x2 as the
primary discharge diagnosis)18 and interviewed by HRS in
1995 or later. Of these, 510 were excluded because of
ineligibility for process measures or incomplete informa-
tion on hospital characteristics (Online Appendix 1 and 2).
The study sample included 609 participants hospitalized
for AMI, 117 (19.2%) of whom were classified as having
pre-existing MCI.

Measurement of AMI Process Measures

We evaluated three process measures using valid ICD-9 and
Current Procedural Terminology codes27 to capture different
aspects of post-AMI care: (1) cardiac catheterization ≤ 30 days
to evaluate the threshold for invasive diagnostic testing; (2)
coronary revascularization (percutaneous coronary interven-
tion [PCI] or coronary artery bypass graft surgery [CABG]) ≤
30 days to evaluate the threshold for invasive treatments; and
(3) cardiac rehabilitation ≤ 365 days to evaluate the use of
post-acute, non-invasive services (Online Appendix 3). Car-
diac rehabilitation had a longer time window based on Medi-
care Part B coverage.28

Measurement of Cognition and Other Study
Variables

Trained HRS interviewers administered cognitive function
tests biennially in-person or by telephone using the Modified
Telephone Interview for Cognitive Status (TICS-m), a global
cognition test patterned after the Mini-Mental State Examina-
tion.29, 30 The TICS-m assesses global cognition, learning, and
memory (scores range, 0–27). Higher scores indicate better
performance. Among older adults, telephone measurement of
global cognition, learning, and memory, compared to in-
person measurement, is comparable, reliable, and precise.31,
32 The TICS-m is validated as a cognitive screening instru-
ment and designed for use in population-based studies.29, 30

Proxy respondents had separate assessments. At each inter-
view, the HRS participant was classified as having normal
cognition, MCI, or dementia using methods and validated cut-
points33, 34 based on in-depth, in-home, neuropsychological,
and clinical assessments as well as expert clinician adjudica-
tion from the Aging, Demographics, and Memory Study, an
HRS dementia sub-study.32

Patient and hospital factors were based on determinants
affecting treatment of older patients with serious illness
(Table 1)35 and included functional limitations in basic and
instrumental activities of daily living (ADL/IADL), depressive
symptoms, and social support/structure.36–38 Dates of death
were available for > 95% of participants from the National
Death Index and CMS. Hospital characteristics were available
from the American Hospital Association (Online Appendix 1).

Statistical Analysis

We followed a pre-specified analysis plan (Online Appendix
1). We performed descriptive and bivariate statistics. To esti-
mate the relationship of pre-existing MCI to time-to-receipt of
the process measures, we used Cox proportional regression
models (M0). Results are presented as hazard ratios before and
after adjustment for patient and hospital factors.
We also examined whether receipt of coronary revascu-

larization (primary process measure) reduced the associa-
tion between MCI and death (main outcome of interest).
First, we fitted two additional multivariable Cox models for
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time to death (M1 and M2). Both models included the same
set of patient and hospital factors as covariates. The only
difference between the two models is that the receipt of
process measure covariate is included in model M2. We
then assessed the reduction of the MCI direct effect by
adding receipt of the process measure covariate in model

M2 relative to the total effect in model M1. Such reduction
of the total effect implies that the effect of MCI on mortal-
ity is partially mediated by receipt of the process measure.
We also performed formal mediation analysis39, 40 to con-
firm that receipt of coronary revascularization mediates the
association between MCI and death.

Table 1 Participant and Hospital Characteristics by Cognitive Status: Health and Retirement Study-Medicare, 2000–2012

Participants with normal cognition
(n = 492)

Participants with pre-existing MCI
(n = 117)

P value

Participant characteristics
Age at AMI, mean (SD), years 77.1 (7) 82.3 (7) < 0.001
Women 225 (46) 65 (56) 0.056
Race/ethnicity 0.001
Non-Hispanic White 435 (88) 86 (74)
Non-Hispanic Black 29 (6) 16 (14)
Hispanic 20 (4) 12 (10)
Other 8 (2) 3 (3)

Marital status/living arrangement 0.07
Married/partner 293 (60) 56 (48)
Unmarried/living with other 60 (12) 19 (16)
Unmarried/living alone 139 (28) 42 (36)

Education < 0.001
< 12 years 114 (23) 67 (57)
12 years 207 (42) 34 (29)
13–15 years 92 (19) 12 (10)
≥ 16 years 79 (16) 4 (3)

Net wealth (quartiles) 0.003
≤ $51,200 115 (23) 43 (37)
$51,201–$147,000 115 (23) 33 (28)
$147,001–$356,000 135 (27) 19 (16)
> $356,000 127 (26) 22 (19)

Income (quartiles) 0.001
≤ $15,580 110 (22) 44 (38)
$15,581–$26,760 127 (26) 31 (27)
$26,761–$45,980 124 (25) 26 (22)

>$45,980 131 (27) 16 (14)
Charlson comorbidity index score, mean (SD),
points

2.9 (2) 3.0 (2) 0.69

CES-D depressive symptoms < 0.001
0 192 (39) 31 (27)
1–4 267 (54) 66 (56)
5–8 33 (7) 20 (17)

Functional limitations, mean (SD), number 0.7 (1) 1.7 (2) < 0.001
Geographic proximity to adult children
No children or missing 36 (7) 16 (14)
Co-residence 88 (18) 21 (18)
Within 10 miles 214 (44) 56 (48)
Greater than 10 miles 154 (31) 24 (21)

Have an adult daughter 395 (80) 84 (72) 0.04
Hospital characteristics
Medical school affiliate or teaching hospital 225 (46) 48 (41) 0.36
Region 0.47
Northeast 81 (16) 19 (16)
Midwest 214 (44) 58 (50)
South 132 (27) 30 (26)
West 65 (13) 10 (9)

Bed size 0.012
< 200 beds 126 (26) 46 (39)
200–399 beds 183 (37) 36 (31)
≥ 400 beds 183 (37) 35 (30)

Authority type 0.72
Government nonfederal 34 (7) 6 (5)
Not for profit 372 (76) 92 (79)
For profit 86 (17) 19 (16)

Functional limitations were measured by summing the number of difficulties with 6 activities of daily living (walking, dressing, bathing, eating, getting
in/out of bed, using toilet), and 5 instrumental activities of daily living (managing money, taking medication, preparing hot meals, using phones, and
shopping for groceries) (range, 0–11). Depressive symptoms were measured by the 8-item Center for Epidemiological Studies Depression Scales. Social
support/structure was measured by marital status/living arrangement, having a daughter, and geographic proximity of adult children. P values were
calculated using chi-square test for categorical variables and t test for continuous variables. Patient characteristics were available from the Health and
Retirement Study. Hospital characteristics were available from the American Hospital Association
MCI mild cognitive impairment, AMI acute myocardial infarction, CES-D Center for Epidemiological Studies Depression Scale, SD standard deviation
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We used multiple imputation for missing depressive symp-
toms (n = 37) using all available prior depressive symptom
scores. An analyst (MK) performed analyses under the super-
vision of the biostatistician (AG). MK had full access to all the
data in the study and takes responsibility for its integrity and
the data analysis. All statistical analyses were performed with
the STATA software, version 15.0.

Sensitivity Analysis

We examined receipt of the process measures at different time
intervals (30 days, 90 days, and 365 days). To test the robust-
ness of our findings, we repeated analyses after excluding

individuals classified as MCI by the HRS but having demen-
tia/Alzheimer’s disease based on Medicare claims and also
after excluding individuals classified as MCI and having ≥ 2
IADLs because these people may have more severe cognitive
impairment or dementia. To determine the effect of mortality
on the association between pre-existingMCI and receipt of the
process measures, we repeated analyses after excluding indi-
viduals who died during the time interval for receipt of process
measures and adding those who died ≤ 7 days of hospital
discharge. To examine whether AMI type (ST-elevation MI
versus non-ST-elevation MI) modified the effect of pre-
existing MCI on receipt of the process measures, we intro-
duced AMI type and a pre-existing MCI-by-AMI type inter-
action term to the fully adjusted models (ICD-9 code for
NSTEMI 410.71 and remaining codes for STEMI).18, 41 To
control for possible temporal decreases in coronary revascu-
larization for AMI,42 we repeated the analysis adding year of
AMI hospitalization to the regression models.

RESULTS

Table 1 presents patient characteristics. Among the patients
with pre-existing MCI, the median time between the cognitive
assessment of MCI and the AMI hospitalization was 403 days
(interquartile range, 205–628 days). We compared character-
istics between included and excluded participants (Online
Appendix 4). Most patients received cardiac catheterization
(70%) and coronary revascularization (54%) ≤ 1 week of their

Table 2 Unadjusted and Adjusted Hazard Ratios and 95%
Confidence Intervals for Receipt of Process Measures for Acute
Myocardial Infarction by Pre-existing Cognitive Status (Mild

Cognitive Impairment Versus Normal Cognition) in Older Adults
(n = 609): Health and Retirement Study-Medicare, 2000–2012

Process measures Unadjusted
hazard ratios
(95% CI) for
MCI vs.
normal
cognition

P
value

Adjusted
hazard
ratios (95%
CI) for
MCI vs.
normal
cognition

P
value

Cardiac
catheterization
within 30 days

0.45 (0.34–
0.59)

<
0.001

0.65 (0.48–
0.89)

0.007

Coronary
revascularization
within 30 days

0.35 (0.24–
0.50)

<
0.001

0.55 (0.37–
0.81)

0.003

Cardiac
rehabilitation
within 365 days

0.36 (0.19–
0.69)

0.002 1.01 (0.49–
2.07)

0.98

Adjusted for patient factors (age, sex, ethnicity, marital status,
education, income, wealth, functional limitations, comorbidity score,
depressive symptoms, social support) and hospital factors (teaching
status, region, bed size, and hospital type)
MCI mild cognitive impairment

Table 3 Effects of Pre-existing Mild Cognitive Impairment on 1-
Year Mortality (Primary Clinical Outcome) and Mediation

(Indirect) Effect of Receipt of Coronary Revascularization Within
30 Days (Primary Process Measure) on the Relationship Between
Pre-existing Mild Cognitive Impairment and 1-Year Mortality in

Older Adults with Acute Myocardial Infarction (n = 609) Using Cox
Regression: Health and Retirement Study-Medicare, 2000–2012

Dependent variable
(model label)

Main predictor(s) Adjusted
hazard
ratio (95%
CI)

P
value

Time to death (M1) MCI 2.45 (1.55–
3.85)

<
0.001

Time to coronary
revascularization
within 30 days (M0)

MCI 0.55 (0.37–
0.81)

0.003

Time to death (M2) MCI 2.14 (1.36–
3.37)

0.001

Coronary
revascularization
within 30 days

0.42 (0.26–
0.68)

<
0.001

Adjusted for patient factors (age, sex, ethnicity, marital status,
education, income, wealth, functional limitations, comorbidity score,
depressive symptoms, social support) and hospital factors (teaching
status, region, bed size, and hospital type). Model M0 is a Cox
proportional regression model for time to receipt of coronary
revascularization within 30 days after adjusting for pre-existing
cognitive status, patient factors, and hospital factors. Model M1 is a
Cox proportional regression model with for time to death after adjusting
for pre-existing cognitive status, patient factors, and hospital factors.
Model M2 added receipt of coronary revascularization within 30 days to
model M1
MCI mild cognitive impairment

31Levine et al.: Mild Cognitive Impairment and Acute MI TreatmentJGIM

Figure 1 Differences in receipt of process measures for acute
myocardial infarction in older adults by cognitive status: Health and
Retirement Study-Medicare, 2000–2012. All P ≤ 0.001. Data sources:
Health and Retirement Study, Medicare, American Hospital Asso-
ciation, 2000 to 2012. The percentages of receipt of process measures

by cognitive status are unadjusted. Please see Table 2 for the
unadjusted and adjusted hazard ratios for receipt of process

measures by pre-existing cognitive status.



hospitalization. The median time to initiation of cardiac reha-
bilitation was 47 days (interquartile range, 30–87).
Older adults with pre-existing MCI were less likely than

those with normal cognition to receive cardiac catheterization
(50% vs. 77%; P < 0.001; unadjusted hazard ratio [HR], 0.45
[95% CI, 0.34–0.59]) and coronary revascularization (29% vs.
63%; P < 0.001; HR, 0.35 [95% CI, 0.24–0.50]) within 30
days, and cardiac rehabilitation within 365 days following
AMI (9% vs. 22%%; P = 0.001; HR, 0.36 [95% CI, 0.19–
0.69]) (Fig. 1 and Table 2).
After adjusting for patient and hospital factors, patients with

pre-existing MCI, compared to those with normal cognition,
were significantly less likely to receive cardiac catheterization
(adjusted HR [aHR], 0.65; 95% CI, 0.48–0.89) and coronary
revascularization (aHR, 0.55; 95% CI, 0.37–0.81), but not
cardiac rehabilitation (aHR, 1.01; 95% CI, 0.49–2.07) after
AMI (Table 2). Results were similar in analyses that measured
process measures ≤ 90 days after AMI hospitalization (Online
Appendix 5).
We also examined whether receipt of coronary revas-

cularization reduced the association between MCI and
death. Of the 609 individuals, 114 (18.7%) died ≤ 1 year
after AMI hospitalization. There were 45 deaths in 117
patients with MCI (38.5%) and 69 deaths in 492 pa-
tients with normal cognition (14%) within 1 year after
AMI hospitalization. Pre-existing MCI was associated
with increased risk of mortality (aHR, 2.45; 95% CI,
1.55–3.85) (model M1, Table 3). With further adjust-
ment for receipt of coronary revascularization, the risk
of mortality associated with MCI decreased (aHR, 2.14;
95% CI, 1.36–3.37) (model M2, Table 3). Formal me-
diation analysis confirmed that receipt of coronary re-
vascularization mediated the positive association be-
tween pre-existing MCI and mortality (the effect tested
using the Sobel test was significant [P = 0.02]) (Online
Appendix 6).

Sensitivity Analyses

Results were similar in analyses including AMI type (STEMI
vs NSTEMI), and AMI type did not modify the effect of pre-
existing MCI on receipt of process measures (P for MCI-by-
AMI type interaction term was 0.62 for cardiac catheteriza-
tion, 0.80 for coronary revascularization, and 0.82 for cardiac
rehabilitation) (Online Appendix 7). Results were similar in
analyses that controlled for temporal trends in coronary revas-
cularization, excluded individuals who died during the time
interval for receipt of process measures, excluded individuals
classified as MCI based on HRS data but having dementia/
Alzheimer’s disease based on CMS data, and excluded indi-
viduals classified as MCI and having ≥ 2 IADL limitations
(Online Appendix 8). Patients in the study sample, compared
to those who died ≤ 7 days of AMI hospitalization (n = 79),
had lessMCI (19% vs. 29%; P = 0.04) and were more likely to
receive cardiac catheterization (70% vs. 34%; P < 0.001) and

coronary revascularization ≤ 7 days (54% vs. 22%;P < 0.001).
Results were consistent after adding the patients who died ≤
7 days of hospital discharge (Online Appendix 9).

DISCUSSION

We found that patients with pre-existing MCI were less likely
than cognitively normal patients to receive three process mea-
sures following AMI. The effect sizes were large with absolute
differences of 27% for cardiac catheterization, 34% for coro-
nary revascularization, and 13% for cardiac rehabilitation.
After adjusting for patient and hospital factors, older adults
with pre-existing MCI, compared to those with normal cogni-
tion, were significantly less likely to receive cardiac catheter-
ization—35% less likely—and coronary revasculariza-
tion—45% less likely. In contrast, our results suggest that
differences in patient (age, comorbidity, and functional limi-
tations) and hospital factors explain differences in receipt of
cardiac rehabilitation between patients with MCI and cogni-
tively normal patients. Results were similar in analyses that
accounted for AMI type (STEMI vs NSTEMI) and there was
no evidence that AMI type modified the association between
pre-existingMCI and receipt of the process measures for AMI.
Compared to the elderly with dementia, less is known about

the quality of AMI care in the larger population of older adults
withMCI. Not only are patients with dementia less likely to be
treated intensively for AMI15, 16 but even among patients with
dementia, older age and lower cognitive status are associated
with reduced use of invasive procedures (cardiac catheteriza-
tion and PCI) for AMI.43 To our knowledge, our study is the
first investigation to extend these findings to those with pre-
existing MCI. A previous study found that older adults with
MCI measured 1 month after AMI were less likely to receive
AMI process measures; however, results were not adjusted for
confounding factors (e.g., patient and hospital factors) and
MCI might not have preceded the AMI (i.e., the AMI might
have caused or contributed to the MCI).44

It is unknownwhether patients withMCI get fewer invasive
treatments for AMI because of patient and care partner pref-
erences or physician recommendations for less invasive treat-
ment, or a combination of both. We speculate a few reasons
why this might be happening. Older patients with MCI might
receive fewer treatments for AMI because physicians and
patients overestimate their risk of dementia and underestimate
their risk of CVD events, consistent with prior research show-
ing that people tend to overestimate the likelihood of rare
events and underestimate the likelihood of common events.45

In a community-based study of older adults with MCI, CVD
caused 38% of deaths and dementia caused only 3% of
deaths.11 Physicians and patients might conflate MCI with
dementia,5, 6 and assume that a patient with MCI has a poor
prognosis and limited life expectancy.
Physicians might recommend emergent, invasive treat-

ments less frequently to patients with MCI owing to concerns
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about increased risk of treatment complications (e.g., delirium
after CABG) and decreased ability to understand invasive
treatments, provide informed consent, and adhere to complex
treatment regimens (e.g., dual antiplatelet therapy after PCI).
Physicians might be unaware that a patient has MCI because
MCI is underdiagnosed and poorly documented.46 So the HRS
measure of MCI might be serving as a proxy for other patient
factors (e.g., cognitive impairment, frailty, low health literacy)
that, in turn, decrease physicians’ recommendations for high
intensity care. Our results suggest a scientific need to better
understand decision-making for invasive but effective AMI
treatments in older patients with MCI, the reasons for treat-
ment differences, and methods to identify patients with MCI
most likely to benefit from treatments.
More evidence on benefits and risks of AMI treatments in

patients with MCI is also needed. However, it is important to
note that we found no evidence that patients with MCI derive
less survival benefit from coronary revascularization than
cognitively normal patients. Our results show that pre-
existing MCI is associated with an increased risk of mortality
and that receipt of coronary revascularization reduced this
mortality risk, consistent with findings in patients with pre-
existing dementia.43 Studies also suggest that the risks and
outcomes (cognition, mental functioning, physical function-
ing, and disease-specific quality of life) of AMI treatments,
including revascularization, are similar between patients with
MCI and cognitively normal patients.44, 47

Our study has several strengths. The HRS is a nationally
representative study with rigorously collected data. The HRS’s
longitudinal, objective measurements of cognition26 before
AMI hospitalization are a unique strength because cognitive
function is not routinely collected in clinical practice and MCI
is under-documented in administrative data.46 AMI has an
identifiable time of diagnosis that is advantageous for studying
serious illnesses in the elderly.35 We used a pre-specified
analysis plan.
Our study has limitations. Our definition of MCI is based

on a limited set of cognitive tests or proxy assessments
without a full clinical evaluation, so misclassification is
possible. TheHRS is designed tomeasureMCI and dementia
as accurately as possible with large-scale, nationally repre-
sentative population surveys. TheHRSapproaches accurate-
ly classify 80–85% of HRS participants as having dementia
versus no dementia (MCI or normal cognition) compared to
the detailed neuropsychological and clinical assessments
performed in the ADAMS study, the HRS dementia sub-
study.33, 48 Although misclassifying patients with dementia
as having MCI could bias our results away from the null,
sensitivity analyses that further restricted the definition of
MCI and excluded patientswith potential dementia, based on
CMS administrative data and IADL limitations, confirmed
the robustness of our findings. The HRS method also accu-
rately classifies 85–90% of HRS self-respondents as having
normal cognition versus any cognitive impairment (MCI or
dementia).33, 34 Misclassifying cognitively normal patients

as having MCI would reduce our ability to detect treatment
differences by MCI status. Although we were unable to
account for frailty49 because these data were unavailable
for most patients (60%), HRS participants classified as frail
do not have greater prevalence of MCI compared to the
overall study population,50 and we adjusted for functional
limitations. We did not have information on AMI severity,
delirium, or the appropriateness of the use of AMI treat-
ments. It is possible that the effect size is exaggerated due
to unmeasured confounding and small sample size.
The number of people diagnosed with MCI is expected

to increase because the Affordable Care Act mandated
coverage of an assessment of cognitive impairment as part
of the annual wellness benefit for all Medicare beneficia-
ries.51 Older patients with MCI, their care partners, and
their physicians must weigh the risks and benefits of CVD
treatments alongside competing risks (e.g., death and de-
mentia). The care of CVD in older patients with MCI is
crucial for elders ≥ 85 because they comprise the fastest-
growing segment of the US population,52 they are most
likely to have MCI,1 and their incidence of AMI has
increased.53 The critical issue is that patients with MCI
receive the care that they would want if properly in-
formed. Despite clinical practice guidelines25 and the ben-
efits on mortality and physical function, our results sug-
gest that patients with MCI get coronary revascularization
less often. Our results also suggest that cardiac rehabilita-
tion remains underused in older adults with normal cog-
nition or MCI. Given its benefits on mortality as well as
physical function, efforts to improve the use of cardiac
rehabilitation in both groups of older adults are warranted.

CONCLUSIONS

Pre-existing MCI was associated with lower likelihood of
receiving cardiac catheterization and coronary revasculariza-
tion but not cardiac rehabilitation after AMI.
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