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Abstract

Functional status and health-related quality of life (HRQoL) are important outcomes, particularly
among older patients. However, data on such patient-centered outcomes after cardiac surgery are
limited. We evaluated the incidence and predictors of decline in functional status and HRQoL
among older patients hospitalized for acute myocardial infarction (AMI). Participants were age 75
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years or older hospitalized for AMI at 94 US sites. We examined decline in functional status
(defined as decline in 1 or more activities of daily living, ADLSs), as well as mental (MCS) and
physical component scales (PCS) of the SF-12 to assess HRQoL (5-point decline or greater in
each scale) between 1 month prior to the hospitalization and 6 months after. Multivariable model
compared the risk of decline after coronary artery bypass graft (CABG), percutaneous coronary
intervention (PCI) and medical management. Among 3041 patients (1708 PCI, 362 CABG, and
971 medical management), 1525 (50.2%) experienced decline in 1 or more domain: 633 (20.8%)
declined in ADLs, 786 (25.9%) declined in the MCS, and 1078 (35.5%) declined in the PCS. The
unadjusted incidence of ADL decline was the lowest among patients who underwent CABG (n =
50, 13.8%) compared with PCI (n = 271, 15.9%) or medical management (n = 312, 32.1%).
Patients who underwent CABG and PCI had lower adjusted risk of decline in functional and
HRQoL compared with those who received medical therapy. The risks after CABG and PCI were
not significantly different. Over half of older patients significantly declined in function or HRQoL
after AMI. Compared with medical management, risk of decline was lower in those who
underwent revascularization.

Keywords

Coronary artery bypass graft; CABG; Acute myocardial infarction; Health-related quality of life;
Older adults

BACKGROUND

Coronary artery bypass graft (CABG) surgery is commonly performed in older patients, but
limited data exist on changes in functional status or health-related quality of life (HRQoL)
after this major surgery in the setting of acute myocardial infarction (AMI) in older adults.
This knowledge gap is important to address because the population of patients undergoing
cardiac surgery is aging,! with about a quarter of CABG for AMI being performed in
patients with age 75 or older. In addition, patient-centered outcomes, such as physical
function and quality of life, are of great importance to older patients, and often prioritized
even above survival.3

Older patients are more susceptible to functional decline following surgery compared with
younger patients.*® However, it remains unknown whether decline in functional status and
HRQoL in older patients is more common after CABG compared with less invasive
alternatives, such as percutaneous coronary intervention (PCI) or medical management.
Existing studies have evaluated small cohorts enrolled at single or several sites,>® limiting
our understanding of the incidence and risk factors for decline in these areas. Moreover, such
patient-centered outcomes following different treatment modalities have not been well
characterized in the setting of AMI. Notably missing is an examination of a rich array of
demographic, cardiac, and geriatric potential predictors of changes in functional status and
HRQoL in a large, multicenter, contemporary cohort among older patients undergoing
different treatment modalities in the setting of AMI.

The objectives of this study were to: (1) characterize the incidence of decline in functional
status and HRQoL following CABG, PCI, or medical management in the setting of AMI and
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(2) evaluate whether patients treated with CABG have different risk of decline in functional
status and HRQoL compared with other treatment modalities. To achieve these objectives,
we used data from participants aged 75 years and older enrolled in the SILVER-AMI
(Comprehensive Evaluation of Risk in Older Adults with Acute Myocardial Infarction)
study who were hospitalized for AMI at 94 sites across the United States.” This information
can help inform clinicians and older patients’ expectations about recovery in function and
health status after undergoing different treatment approaches for AMI.

METHODS

Data Source and Patient Population

This is an analysis of patients enrolled in the SILVER-AMI study,’ a multicenter,
longitudinal cohort study of patients 75 years and older who were hospitalized for AMI
(NIH R01HL115295). The study procedures of the SILVER-AMI have been previously
described.”:8 Briefly, participants were recruited from 94 teaching and community hospitals
across the United States (64 centers contributed at least 1 CABG patient), where site
coordinators reviewed hospital admission records daily to identify eligible participants. AMI
diagnosis was defined in accordance with the Third Universal Definition of Myocardial
Infarction.? Screening yielded 9049 potential candidates and 3041 patients were enrolled
(Supplementary Fig. S1). All patients provided written informed consent. The San Diego
Brief Assessment of Capacity to Consent!? was administered to patients for whom site
coordinators had concerns about decisional capacity, and proxy consent was obtained for
patients with confirmed decisional capacity impairment. Patients were ineligible for study
participation if they had initial troponin elevation >24 hours after admission, were
transferred from another hospital after a >24-hour stay, were incarcerated, or were not able
to provide informed consent with no proxy available. As all revascularization procedures
occurred during the index hospitalization for AMI, the procedures were performed under
nonelective settings. Baseline characteristics were obtained via in-person interview and
assessments during the index hospitalization as well as medical record review. Telephone
interviews were performed 6 months following the hospitalization to ascertain outcomes,
including functional status and HRQoL. Death during the follow-up period (6 months) was
ascertained by review of death certificates, hospital records, or obituaries. SILVER-AMI was
approved by the Institutional Review Board at Yale and participating hospitals and was
registered at www.clinicaltrials.gov (NCT01755052).

Study Overview

We first analyzed all 3041 patients enrolled in SILVER-AMI, which included older patients
with AMI treated either by medical management alone, CABG, or PCI. We evaluated patient
characteristics of those who did and did not have decline in functional and HRQoL
measures, and developed multivariable models to test whether CABG was associated with
risk of functional and HRQoL decline. We then analyzed a subgroup of patients to compare
the risk of decline between those who underwent isolated CABG and PCI during the AMI
hospitalization. In this subgroup analysis, we excluded those who were only treated
medically, because that patient cohort likely differed significantly in risk profile from those
who underwent more invasive treatments. The study protocol for SILVER-AMI did not
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specify treatment selection, and treatment decision was made by participating centers.
Therefore, we attempted to minimize confounding related to treatment assignment by
controlling for extensive sociodemographic, functional, and comorbidity variables.

Baseline Measures

We collected baseline measures via patient interview and medical record review.
Sociodemographic factors included age, gender, race, ethnicity, and marital status. Comorbid
diseases ascertained at baseline included coronary disease, prior M, stroke, heart failure,
diabetes, arrhythmia, lung disease, peripheral artery disease, and renal failure. Presenting
clinical status, including AMI classification (ie, ST elevation Ml vs non-ST elevation Ml),
and time from symptom onset to presentation, were ascertained via medical record review,
as were length of index hospitalization, and operative details including the extent of
coronary arteries involved, concomitant operations (valve or aortic), and redo sternotomy.
Fall history (occurrence of 1 or more fall in the year preceding AMI), and hearing
impairment!! were ascertained by participant report.

We evaluated functional status by assessing the number of essential ADLs? that the patient
was able to perform without assistance 1 month prior to the hospitalization. The ADLs
included: bathing, dressing, rising from a chair, and ambulating.1® Response options for
ADLSs were “no help,” “help,” and “unable to do.” We evaluated HRQoL using SF-12,
which consists of mental and physical health components. Each component has a linearly
transformed score ranging from 0 to 100, with 100 indicating the best health status, and 50
and 10 being the mean and standard deviation values, respectively, of the cohort from which
the instrument was developed.1# Both baseline ADLs and SF-12 measures were anchored to
elicit report of status 1 month prior to the hospitalization. This time point is commonly used
in studies of older adults as it is distant enough to encompass the baseline status before the
onset of the acute illness but recent enough that recall of the baseline functional status is
reliable and valid.1®

Functional and HRQoL Decline Measures as Outcomes

Decline in ADLs was defined as any decrease in ability to perform these tasks from baseline
to 6 months postdischarge, that is, transition from “no help” to “help,” “help” to “unable to
do,” or “no help” to “unable to do.” The primary outcome was decline in 1 or more ADLSs.
We designated ADLSs as the primary outcome because maintaining independence is the most
important health outcome for most older adults.1 Two secondary outcomes were 5-point
decline or greater in the mental component score (MCS) of SF-12 and at least 5-point
decline in the physical component score (PCS) of SF-12. We selected these cut-points
because a 5-point decline in these scales is the minimal clinically important difference.17:18
To account for competing risk of death, we categorized death during the follow-up period as
having experienced the outcomes, because patients who died were ineligible to report
functional decline but likely experienced it. As a sensitivity analysis, we also fitted
multivariable models defining death as no decline and reported coefficients in
Supplementary Table S3. We also descriptively reported those who improved in MCS and
PCS by at least 5 points. We did not evaluate improvement in ADL because the majority of
the patients did not have any ADL impairment at baseline. We limited multivariable analysis
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to functional and HRQoL declines as characterizing the decline was the main aim of the
study.

In the multivariable models analyzing all 3 treatment modalities, we excluded patients who
survived but did not complete 6-month follow-up assessment for the outcome of interest,
including: 7= 156 (5.1%) for functional status, 7= 168 (5.5%) for MCS, and n= 169
(5.6%) for PCS. This resulted in 2885, 2873, and 2872 patients to be included in the
multivariable analysis for functional decline, HRQoL mental component, and HRQoL
physical component, respectively.

Statistical Analysis and Variable Selection

RESULTS

We used descriptive statistics to describe the preoperative, operative, and postoperative
characteristics of the cohort. We conducted a bivariate analysis using chi-square tests for
categorical measures and continuous variables were described in median and interquartile
range (IQR), with the significance of differences tested using Wilcoxon rank-sum test,
stratified by those who did or did not experience functional decline for each of the 3
functional outcome measures. Exploratory analysis suggested that the nonoutcome data were
missing-at-random and missing data occurred in <3% of values. We used multiple
imputation by chained equations and imputed the data 20 times. Only potential predictors
were imputed; we did not impute outcomes.

We used multivariable logistic regression to identify independent predictors of functional
and HRQoL decline. Variables incorporated in regression models were chosen based on
three criteria: (1) clinical importance based on prior literature, (2) assessment of the
predictor occurred prior to CABG or PCI, and (3) Pvalues <0.2 in bivariate analyses with
each outcome. The final coefficients and standard errors were calculated using Rubin’s
combination rules.1® The final included variables for each model, based on the above
criteria, are listed in Tables 2-4. The number of variables included in the final model
complied with prior recommendation.29 Goodness of fit was assessed using pseudo R?
values. We conducted all analyses with Stata version 15 (StataCorp LLC, College Station,
TX).

Unadjusted Incidence of Functional and HRQoL Decline by Treatment Modalities

Among the 3041 patients aged 75 years or older who were hospitalized for AMI, 362 (12%)
underwent CABG, 1708 (56%) underwent PCI, and 971 (32%) underwent medical
treatment. Among each treatment modality, death occurred during the 6-month follow-up in
20/362 CABG patients (5.5%), 109/1708 PCI patient (6.4%), and 172/971 (17.7%) patients
who were treated medically. Including death as decline in each domain, the incidence of at
least one decline in functional or HRQoL domain occurred in 145 (40%) CABG patients,
796 (47%) PCI patients, and 585 (60%) medically treated patients (Fig. 1). Among all
treatment modalities, CABG had the lowest incidence of decline in ADL and PCS in both
cases where the definition of decline included death and did not include death
(Supplementary Fig. 2). CABG patients had the lowest incidence of improvement in MCS
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but had the highest incidence of improvement in PCS (Supplementary Fig. 3). Patients with
higher baseline SF-12 scores tended to have a larger decline at 6 months in both MCS (Fig.
2) and PCS scores (Fig. 3). While all 3 treatment modalities showed a similar relationship
between baseline and 6-month measures in MCS, CABG patients at low baseline PCS scores
showed greater increase in PCS score compared with patients treated by PCI of medical
management (Fig. 3). The median number of patients who underwent CABG at each center
was 3.5 (IQR: 2, 7).

Characteristics of Participants With and Without Functional Decline

The decline measures were missing in 156 (5.1%) patients for ADL, 168 (5.5%) for SF-12
MCS, and 169 (5.6%) for SF-12 PCS. There were 420 patients (13.8%) who had baseline
impairment in at least 1 ADL. Compared with those who did not experience functional
decline, those who declined were older, had higher proportion of non-white female who
lived alone, low education level, had lower SF-12 MCS and PCS at baseline, low activity
level, hearing and vision impairments, more frequently had falls, more comorbidities, and
had longer length of stay (Table 1).

The median baseline MCS score was 54.8 (IQR 46.6, 60.0). At 6 months, 786 patients
(25.9%) experienced 5-point or greater decline in MCS. Compared with those without
decline, those who experienced decline were more likely to be older, non-white race, living
alone, lower education level with higher baseline MCS score and lower PCS score. Hearing,
vision, ADL impairment and comorbidities were also more commonly present in those who
declined in MCS. (Supplementary Table S1).

The median baseline PCS score was 41.3 (IQR 33.8, 49.4). At 6 months, 1078 patients
(35.5%) experienced decline in PCS. Compared with those without decline, those who
experienced decline were more commonly older, non-white race, female, lived alone, had
lower education level, had lower baseline SF-12 MCS, had higher baseline PCS scores, more
commonly had vision, hearing and ADL impairment, had more comorbidities, and had
longer hospital length of stay (Supplementary Table S2).

Predictors of ADL, MCS, and PCS Decline

In multivariable model, older age, non-white race, baseline ADL impairment, prior fall, low
activity, and comorbidities were significantly associated with higher risk of ADL decline.
Living with someone, higher baseline PCS and MCS scores and having undergoing prior
revascularization were associated with lower risk of ADL decline (Table 2). For MCS
decline, older age, non-white race, baseline ADL impairment, prior fall, low activity, higher
baseline MCS score and comorbidities were significantly associated with higher risk of
MCS decline while living with someone and having higher baseline PCS score were
associated with lower risk of MCS decline (Table 3). The model for decline in PCS
demonstrated similar predictors, except higher baseline PCS was associated with higher risk
of PCS decline while lower baseline MCS was associated with higher risk of PCS decline.
Higher baseline MCS score was protective against PCS decline (Table 4).

In all 3 domains, risk of decline was significantly lower among patients who underwent
CABG or PCI compared with medical management, but did not differ significantly between
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CABG and PCI for ADL (Table 2), HRQoL MCS (Table 3) or HRQoL PCS (Table 4, Fig.
4). Sensitivity analysis of the model that defined death as no decline showed similar results
(Supplementary Table S3).

Decline After Isolated CABG or PCI

In the multivariable models that used the same model specification but only included
patients revascularized via isolated CABG (7= 314) or PCI (n=1708), revascularization
approach was not significantly associated with the risk of decline in ADL (odds ratio [OR]
1.0, 95% confidence interval [CI] [0.7-1.5], A= 0.86) or MCS (OR 1.1, 95% CI [0.8-1.6], P
= 0.42). However, isolated CABG was associated with a lower risk of PCS decline compared
with PCI (OR 0.7, 95% CI [0.5-1.0], A= 0.032).

Unadjusted Incidence of HRQoL Improvement by Treatment Modalities

The incidence of MCS improvement was the highest in medical management group (44%),
followed by PCI (40%) and CABG (39%). The incidence of PCS improvement was the
highest in CABG (45%), followed by medical management (39%) and PCI group (34%),
(Supplementary Fig. S3).

DISCUSSION

In this prospective, multicenter study of older patients hospitalized for AMI, approximately
half of the patients experienced significant decline in at least 1 of 3 functional and HRQoL
domains within 6 months after the operation. In multivariable models, CABG and PCI were
both associated with lower risk of decline in all 3 domains compared with medical
management, while the risk of decline did not differ significantly between CABG and PCI.

Our study offers novel insight into the changes in functional status and HRQoL in patients
hospitalized for AMI with a specific focus on different treatment approaches. Prior studies
evaluating patient-reported outcome commonly excluded patients undergoing CABG in
nonelective settings.>21-23 Therefore, our study focusing on patients who had AMI offers
insight into the recovery experienced by older adults who undergo CABG in a more acute
setting. Additionally, by focusing on decline between baseline and follow-up assessments,
we were able to characterize changes that occurred after surgery. This is in contrast with
studies that evaluated postoperative functional status but did not include information about
baseline functional status and HRQoL,24 limiting the ability to evaluate change. In a study
evaluating functional decline after AMI with or without CABG in patients with all age
groups, CABG was not an independent predictor of decline.?® In contrast, our analysis
focusing on older adults demonstrated that the risk of decline was lower in CABG or PCI
compared with those treated medically and the risk of decline was similar between CABG
and PCI.

Characterization of patient-centered outcomes following major health event, such as AMI, in
older adults is important for several reasons. At the national level, there is a strong interest in
improving the quality of postoperative recovery and postacute phase of care through efforts
such as the Centers for Medicare and Medicaid Services’ hospital readmission reduction
program26:27 and new reimbursement schedules for activities related to coordination of post-
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hospital care.28 Patient-centered outcomes serve as important metrics to evaluate the
effectiveness of such efforts. In a survey of the importance of health outcomes in adults age
65 and older, maintaining independence was identified as the most important outcome,
followed by survival, relief of pain, and relief of other symptoms.3 Therefore, our study may
provide an important base to provide expectation of recovery after AMI.

Our data demonstrated that decline in at least 1 of the 3 domains occurred in about a half of
the cohort at 6 months following AMI. Although this incidence is difficult to compare
directly with existing literature owing to heterogeneity of the study characteristics, a single-
center study evaluating patients who underwent cardiac surgery reported 50% incidence of
ADL decline at 1 year,® which was much higher than the 14% ADL decline at 6 months in
our study. The discrepancy could be due to the prior study being conducted in a different era,
different country, and in a single-center setting. In the entire cohort of SILVER-AMI, the
incidence of ADL decline was 13% and those with decline more commonly presenting with
non-ST elevation MI. Importantly, our evaluation of decline in different domains showed
that declines in MCS and PCS occurred more commonly than decline in ADL, and the
majority of patients experiencing ADL decline also experienced decline in either MCS or
PCS. This indicates that the SF-12 instrument may be more sensitive in capturing declines
than ADL, or that ADL decline is phenotypically more extreme, especially when examining
the essential ADLs with limited number of items. Although the relative importance of these
3 domains from patient perspective is unknown, our findings underscore the importance of
comprehensive assessment of patient-centered outcomes to understand postoperative decline
in this population.

Our study also provides important information about distinct predictors for decline in ADLS,
as well as mental and physical HRQoL. Older age and history of COPD and stroke predicted
functional decline. This is concordant with findings of a systematic review on functional
decline in older adults, which demonstrated that older age, chronic comorbidities, and lower
cognitive function at baseline were predictive of functional decline.2 The observed
association between higher baseline MCS score and higher risk of MCS decline may
indicate that starting at a higher MCS score allowed for more room for decline along the
linear scale, rendering the definition of 5-point decline more sensitive to those with higher
baseline score. Notably, higher baseline MCS was protective against PCS decline,
suggesting that mental well-being at baseline may be important to physical recovery after
AMI. We did not include off-pump CABG status as a covariate because it did not meet the
prespecified criteria on bivariate analysis. The similar proportion of off-pump use between
those with and without decline may corroborate the finding of GOPCABE trial that
exclusively enrolled older adults and showed similar outcomes between off and on-pump
CABG.%0

Finally, a significant proportion of participants experienced improvement in MCS and PCS.
While CABG had the highest incidence of PCS improvement among all treatment
approaches, CABG had the lowest incidence of MCS improvement, highlighting the
importance of multidomain characterization of patient experience postacute phase.
Relatively high incidence of improvement across all treatment approaches is an important
and encouraging information to clinicians and patients.
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Strengths and Limitations

The multicenter nature of our study, including a large number of both academic and
community hospitals across the country, offers greater generalizability than prior studies,
which were mostly single center or multicenter studies including several centers in Japan, a
country with healthcare system that differs significantly from that of United States.31:32

As with all studies assessing patient-reported outcomes, some patients were lost to follow-
up, although our follow-up rate of >94% compares highly favorably to existing studies.2>
We were unable to calculate the Society of Thoracic Surgeons (STS) risk scores, because our
data collection form was not aligned with that of the STS. However, our inclusion criteria by
the age and AMI status likely homogenized the STS risk in a higher risk stratum. The
study’s focus on older adults precluded the assessment of outcomes in relation to a wider
age spectrum. Additionally, potential selection bias associated with treatment assignment
must be considered when interpreting our data. While we adjusted for many covariates that
captured the risk for decline, a strong selection was likely at play in deciding the treatment
approach and the degree of residual confounding may be substantive. Consistent with the
prior literature, the majority of patients with AMI were treated with PCI33 and patients
selected to undergo CABG may be compromised from cardiovascular perspective but with a
higher functional reserve than those not selected. Patients who underwent revascularization
had higher baseline function and less comorbidities compared with those managed
medically. Because functional decline was defined as decline identified at the 6-month
interview, we were unable to identify the precise timing of when the functional decline
occurred within the 6-month period. We also acknowledge that some participants may have
experienced decline in function or HRQoL shortly after hospitalization but subsequently
recovered before the 6-month assessment.34 However, we believe that capturing the
immediate decline after hospitalization that recovers shortly after may not be as important as
decline that persists beyond the immediate postacute phase, and 6 months presented a
balanced timeframe to provide meaningful information on this phenomenon.

CONCLUSION

In older patients hospitalized for AMI, over a half of the patients experienced significant
decline in at least 1 of the 3 functional and HRQoL domains within 6 months of
hospitalization. Risk of decline was lower in those treated by PCI or CABG compared with
medical management.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Central Message

In older adults hospitalized for AMI, risk of decline in functional status and health-
related quality of life at 6 months was lower in patients treated with either PCI or CABG
compared with medical management.
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Perspective Statement

Limited data exist on changes in functional status or health-related quality of life
(HRQoL) in older patients hospitalized for acute myocardial infarction (AMI). We
showed that a half of older adults declined in functional and HRQoL domains within 6
months of AMI. Compared with medical management, risk of decline was lower in those
treated by PCI or CABG.

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Mori et al.

Page 15

Incidence of decline by treatments, defining death as decline
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Figure 1.
Incidence of functional and health-related quality of life measures by treatment approach

after AMI. The bar chart shows incidence of decline in activities of daily living (ADL),
mental component score (MCS), and physical component score (PCS) of 12-item short form
measures after different treatment approach after hospitalization for acute myocardial
infarction. Death that occurred within 6 months is also defined as decline in each domain.
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Baseline MCS value and MCS change at 6 months

» Medical management

A » CABG

0 20

Figure 2.

40 60 80
Baseline MCS

Scatter plot of baseline 12-item short form health survey mental component score and
change at 6 months. The figure shows change in mental component score (MCS) at 6
months (y~axis) in relation to the baseline MCS values (x-axis). Higher baseline MCS scores
tended to result in greater decline in the score and the relationship was similar across
patients who underwent CABG (red), PCI (green) and medical management (blue). Dotted
arrow lines are the regression line for each treatment group of corresponding color.
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Baseline PCS value and PCS change at 6 months
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Figure 3.
Scatter plot of baseline 12-item short form health survey physical component score and

change at 6 months. The figure shows change in physical component score (PCS) at 6
months ()~axis) in relation to the baseline PCS values (x-axis). Dotted arrow lines are the
regression line for each treatment group of corresponding color. Higher baseline PCS scores
tended to result in greater decline at 6 months. At lower baseline scores, CABG patients
(red) showed larger improvement in PCS score at 6 months compared with patients with the
same baseline score undergoing PCI (green) or medical management (blue).

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Mori et al. Page 18

Changes in functional status and health-related quality of life in older adults after
surgical, interventional, or medical management of acute myocardial infarction:

The SILVER-AMI Study
3,041 adults 275 years old Incidence of decline 50% of older adults
Hospitalized for AMI at 6 months after AMI declined in 21 domain
M CABG (N=362)  mPCI (N=1708) '

® Medical management (N=971) 439
32% 35% 33%

23% 510 25%

19 16%
I H H + CABG/PCl had lower risk of
i - L | decline (vs. medical therapy)

What are the incidence and ADLdecline  MCSdecline  PCS decline
predictors of funct/onal'and T T * CABG vs. PCI had similar risk
health-related QoL declines? MCS: SF-12 mental component of decline

PCS : SF-12 physical component

Mori M, Djulbegovic M, Hajduk A, Holland ML, Krumholz HM,

Chaudhry SI. J Thorac Cardiovasc Surg. 2020 Yale SCHOOL OF MEDICINE

Figure 4.
Study summary. The figure summarizes the main findings of the study, which were that over

half of older adults after acute myocardial infarction experienced decline and that those who
underwent revascularization had a lower risk of decline compared with those managed
medically.

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



Page 19

Mori et al.

Author Manuscript

100°0> (%09T) TOT
100°0> (%202) T€T
100°0> (%9°€€) €12
7000 (%L'T¥) ¥92
700°0> (%6'2¢) 80C
100°0> (%z'€e) LvT
G0 (%0°2) 992
200 (%€ '1€) 86T
¥00'0 (%5'85) 0L
100°0> (o) v

9000 (L0g-z€e) €92

100°0> (%821) 18
100°0> (%2'8T) ¥1T
100°0> (%t'92) L9T
100°0> (%v0€) 06T

1000>  (S€-T0€) 879

1000>  (T'65-9°€V) ¥2'2S

(%5'01) 9€2
(%r2T) 22
(%€'22) €05
(%5'g€) 008
(%SvT) 228
(%T°€T) 562
(%v°0v) 0T6
(%v°92) 565

(%6'1S) 69T'T

(g2 ¢

(e'0e-v¥2) 0'22

(%0°2) 8T
(%T21) 022
(%221) 982
(%5'9T) 128

(e'06-¥'5¢€) 95°2Y

(z'09-L'2v) L€'

(9602T) 99¢

(%) \v :aseasip Jelsave [esayduiad Jolid

(%E¥T) vEY (%) v :aseasip Areuownd aA13INIISCO J1UOIYD J0LId

(%0°'52) 092
(%T'2€) 82T'T
(%8'81) 2.5
(%9°ST) 6L
(%L0v) L€2'T
(%€ L2) 628
(%¥'€3) €29'T
(0g-02) o€
(e'0e-0'v2) 8'92

(%v8) 95¢
(%8°€T) €TV
(%6'ST) G8Y
(%8'6T) 009

S(%) v e1wyiAyLie Joud

(%) \V :Se19qRIp Jold

(9%) AV :8an|rey Lieay Jold

(%) /v :9SB3SIp JBJNISEA0IGRID J0Ld
(%) NV :uonezZLIRINISEAR) JOLId

(%) NV :uonaJeul [RIPJEIOAW JOLd

(9%) v :aseasIp A1euolod Jolid

(401) ueipaw ‘(8T-T :abuel) xapul uosjeyd

(401) verpaw :(;w/6x) INg

Kiosy [eaIpay

(%) Vv uswaredwi UOISIA

(%) v uBwIredwi BuLeaH

(%) v :s493d 03 pasedwiod Ayanae [eaisAyd mo

(%) v 4eak 1sed ulyum sjjey gz

(rer—gge) &1y (MO uelpsw :Quauoduwiod yresy [edlsAyd)  z1-48

(009-9'9%) gpg  (HOI) Uelpaw :(wusuodwod yjeay [elusw)  z1-4S

100°0> (%6'92) 0LT (%5'6) T2 (%8°€T) 02 (%) Vv :(Aue) yuawnredwi 1AV [endsoyaid
sjuawuredwi eaisAyd pue ‘aninubod ‘Alosuss auljaseg
¥0'0 (%0'19) T8 (%2'99) L62'T (%T'L8) €2L1 uolyeanpa [0oyds ybiy s pajejdwiod
100°0> (%T1°2r) 992 (%t'€S) 002'T (%€°05) 82ST (%) Vv :19upred yum BuiAll Jo patLie
100°0> (%v'ST) 96 (%e'6) v0T (%6°01) Gee (%) V 908 BUYMUON
1000 (%v'6v) €1E (%z'2v) 196 (%€ vv) 9vET (%) v 1xds afewad
700°0> (£8-82) 28 (¥8-22) 08 (0's8-0'22) 0'18 (401) uerpaw :3hy
solydesBowaq
- (%8'0¢2) £€9 (%T'v2) 25ee TY0E N ‘llesan0
(Yresq J0) Jav u
snjeAd  1AQV T< ul aulosq abueyD oN 1iEZZENNe) So|geldeA

‘Tal1qeL

Author Manuscript

sonstaloeIey) aAneladQ pue Juaied

Author Manuscript

Author Manuscript

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



Page 20

Mori et al.

"SjuBLLBINSeaW auljaap Buissiw siuaired (94T°G) 9GT 849M 8JayL “UOISSILUPE 0] JoLid SISAJeIp U0 10 GT> H-9 Se Paulyap si ain|iey [euss olid

y

‘(Uareay 4o 19| 1s8ybiy ay3 seledlpul 00T PUR YI[eay JO [9A3] 1SaMO] 8y} Saredlpul O a4aym) 00T 03 0 woly abuel pue ‘alreuuonssnb wall
-2T 81 01 Jamsue ,sjuspuodsal ay) JO S3109S BAITRLULLNS aJe 3say ] (SO 78 SOd) $8409S a1isodwod YieaH [IUSIAl pue [ealsAud sy seyesaual 1ey) ainsesw paseg-AsAIns e ‘ZT-W.Io- 1oys 01 siajal ZT-4S
%

"INl UOIRABJS LS “IINILS {UONBIASD PIepUEIS ‘dS ‘aseasip aananiisqo Aseuowind 91u0iud ‘AdOD ‘zW/BX ut xaput ssew Apog ‘IINIG BulAl] Alrep Jo AiAoe 1AV

Author Manuscript

60 (%z0) T (%z0) ¥ (%z'0) s (%) Vv :Awoloussis opay
90 (%v'1)6 (%.°7) 8E (%97T) 87 uonesado JUEHWOU0D
So|qeLieAn u_tuwgw-mumd\nu
(%e'6Y) 2T (%€'92) 265 (%6'1€) TL6 JuauaBeuew [edIpalN
(%6°2) 05 (%6°2T) 162 (%6°TT) 29 24avo
100'0> (%8'2y) TL2 (%8'09) 69€'T (%2'95) 80L'T 12d
juawieal) Jo adAL
100°0> (06-0€) 09 (0,02 0¥ (08-0€) 0w sAep (@) uesw :uoIssILpPE X3apul JO LIBUaT]
100'0> (%6°02) Z€T (%2'82) 5€9 (%2'92) 161 I3 LS ‘uoieoyisse|d |IN
SalisLLIdeIRYD :o_umN__S_QmoI
100°0> (%5°9) Tv (%e'1) 62 (%9°2) 62 Ge)v -, SN} [eUsHI0 foisiy solid
(ureaq 10) Jav ul
anjeAd 1AV T=< ulaulpsg abuey) oN 1iZZENNe) So|gelen

Author Manuscript

Author Manuscript

Author Manuscript

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



Page 21

Mori et al.

“Buinl Ajrep 4o AlAOR 8y} Ul 8U1[08p 10} UOISSaIBal o11sIBO| 8|qRIIBAIINW JO 1NS8I SBZILIeWWNS 3|qel

"30UBJ8)3. ‘J81 ‘8102 JUBLOdWOD [eIUBW ‘SDIA ‘BseasIp Areuow|nd SAIIONIISCO J1UOIYD ‘AdOD [BAISIUI 82UBPIIUOD ‘| ‘Bin|ie) Lesy aAIIsabuod ‘HHD

€000 €80 T¥0 850 (fea1paw *J81) 99V
T000> S90 €F0 €S0 (reatpaw "y21) 10d

salfarens JuaLIesl ]

T000> €€9 GI'¢ 69¢ ain|re} Jeual Jold
17100 T18T 80T OvT ad02 Jold
1000> v€C 9v'T G871 ain|rey Leay Jold
9000 18T OTT TPT 8015 JoLd
9T00 S60 €90 8.0 uoIez1IeINISenss Jold
€500 0T 00T O0€T ANAnoe moT
2000 €8T STT GFT Jeak 1sed ulyum sjjey zz

€000> 860 960 /60 (9seasourld T sad) 2109s SOd auljaseg
2000> 660 /60 860 (oseasourid T Jad) 8109s SOIN auljaseg

1000> €2¢ €£T 2T Juswiredwi 1@V auljaseq Auy
590 LTT 8.0 S60 3UO3WOS YUM 3AIT
9000 S0¢ €IT <¢ST (3My/n "31) 8084 B)YM-UON
T000> OTT 90T 80T (asealoul Jeak-T Jad) aby
d 10 %56 d0 So|geldeA

(G88z =v) Buini Ajreq Jo AnAnow ul su1joaq o [8POIA 8jqeLeARINIA
¢ 3lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



Page 22

Mori et al.

"2T-4S J0 81025 JUBLOAWIOD [EIUBW BYY Ul BUI|I3P 10§ UOISS8IB31 21SIBO] B|GRLIBAINW JO 3NS8] SZLIBWWNS 3]qRL

'30U13)3. ‘J81 18109 JUBUOdWOD [eIUBW ‘SN ‘BseasIp Areuow|nd sAIIONIISCO J1UOIYD ‘AdOD |[BAJISIUI 82UBPIIUOD ‘| ‘Bin|ie) Lesy aAisabuod ‘4HD

G00 00T SS0 ¥.0 (reatpaw yo1) 99V
T000> TL0 6v0 650 (reatpaw ya1) 10d
00T 00T 00T sa1691e.1S JUsWILal |
T000> 9¥y LST S9C aun|1e} [eual JoLid
6500 G8T 660 GET JusWIredw! UOISIA
6000 S8T 60T ¢vT ANA0E MO
2000 08T VIT €VT Jeak 1sed ulyum sjjey zz

T000> 660 /60 860  (vseasourd T ad) 8100s SOd suljeseq
T000> 80T 90T /0T (sseasourid T Jad) 8109s SO auljaseg

G000 06T <CI'T O9vT uswuredwt 1AV aulfaseq Auy
€000 8ST OTT T1IE€T uoIeanpa jooyds ybiy parsjdwo)
970 ¢l'T 8,0 €60 3UO3WOS YUM 3AIT
L0000 S6'T TTT LvT (3My/n "31) 8084 B)YM-UON
T000> SO0T TOT €0T (asealoul Jeak-T Jad) aby
d 10 %56 d0 So|geldeA

(€282 =v) 81005 BUOdWOY [eIUBIAl TTOOYH Ul 8UI198( JO [8POIA B|qeLIBAIINIA
‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



Page 23

Mori et al.

"2T-4S 40 81095 Jsuodwod [eaisAyd ayy Ui auljasp 104 UoIssaiBal o1sIBO| S|CeLIAINW JO SHNSBI SHZLIeWWNS 3|qeL

'30U818)31 ‘J31 18102 JUBUOdWOD [eIUBW ‘SOIN ‘BseasIp Areuow|nd sA1IONIISCO J1UOIYD ‘AdOD |[BAJISIUI 82UBPIIUOD ‘| ‘Bin|ie) Lesy aAisabuod ‘4HD

1000> 0.0 6€0 2SO0 (reatpaw "y21) 5GV0
T000> 080 950 /90 (rea1pauw *y81) 10d

Sol Barenss Juswieal |

1000 80v OFVT 6£¢C ain|rey [euss Jold
000> 9TC GET T.T ado Joud
1500 L¥'T 00T 12T elwAyLe Jotd
1000> ¥8T O€T GST sojaqelp Jolid
€000 9T €IT Tvl ain|iey Leay Jold
L0000 28T OTT 1T¥T ANA13oR MO
2000 2LT €TT 6ET Jeak 1sed ulyum sjjey zz

T000> 80T GOT 0T  (¢seasourd T Jad) 810s SOd suljeseq
T000> 660 /60 860 (sseasourid T Jad) a10s SO uljsseq

T000> ¥0¢ ¢€2T 89T juauwiredw! 1AV suljaseq Auy
6900 8€'T 660 LIT uoleanpa j0oyds ybiy pajs|duwiod
§S00°0 €60 990 8.0 3UO3WOS YUM 3AIT
1500 69T 660 O0€T (3My/n "31) 8084 B)YM-UON
T000> 80T ¥0OT 90T (asealoul Jeak-T Jad) aby

d 10 %56 d0 So|geldeA

(282 =u) 81005 wsuodwo) [edlsAyd TOOYH Ul 8ulj98q JO [SPOIA 8|qeLIBAIINIA
v alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Semin Thorac Cardiovasc Surg. Author manuscript; available in PMC 2022 April 01.



	Abstract
	BACKGROUND
	METHODS
	Data Source and Patient Population
	Study Overview
	Baseline Measures
	Functional and HRQoL Decline Measures as Outcomes
	Statistical Analysis and Variable Selection

	RESULTS
	Unadjusted Incidence of Functional and HRQoL Decline by Treatment Modalities
	Characteristics of Participants With and Without Functional Decline
	Predictors of ADL, MCS, and PCS Decline
	Decline After Isolated CABG or PCI
	Unadjusted Incidence of HRQoL Improvement by Treatment Modalities

	DISCUSSION
	Strengths and Limitations

	CONCLUSION
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

