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Background: Acute myocardial infarction (AMI) management strategies, involving treat-
ment and post-care, are much more difficult for patients with dementia. This study investi-
gated the factors influencing the use of invasive procedures and long-term care in the
management strategies for AMI patients with dementia and the factors associated with
these patients’ survival.

Methods: This multilevel study combined information from two databases, namely later-
stage elderly healthcare insurance and long-term care insurance claims, from 2013 to 2019.
Of 214,963 individuals with dementia, we identified 13,593 patients with AMI. The primary
outcomes were the use of invasive procedures for treatment and long-term care for post-care
management. Survival outcomes were also measured over a 6-year period, adjusting for
individual- and regional-level characteristics in multilevel models.

Results: A total of 1954 (14.38%) individuals received an invasive procedure during
treatment, and 7850 (87.18%) used long-term care for post-care management after AMI.
After multivariate adjustment, patients aged > 85 years and women were less likely to
receive invasive procedures and more likely to use long-term care. Patients undergoing
invasive procedures had a lower use of long-term care. Better survival outcome was
significantly associated with invasive management and long-term care, regardless of the
type of care.

Conclusion: Age and sex determine the use of invasive procedures and long-term care after
AMI among patients with dementia. AMI patients with dementia receiving invasive proce-
dures and long-term care had better survival outcomes.

Keywords: acute myocardial infarction, dementia, invasive procedure, long-term care, older

adult, multilevel analysis

Introduction

Acute myocardial infarction (AMI) is a leading cause of death among older
adults."> AMI management strategies, which involve both treatment and post-
care, are much more difficult for patients with dementia, which is an age-related
syndrome that can result in reduced quality of life.> Dementia is a syndrome in
which there is deterioration in memory, thinking, behaviour and the ability to
perform everyday activities. Because of its progressive, incurable and life-limiting
characteristics, people with dementia require positive treatment and care strategies.
Very often, care in a variety of clinical settings and long-term care focuses on

promoting well-being and maintaining optimal functioning.
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Invasive procedures — including percutaneous coronary
intervention (PCI) and coronary artery bypass grafting
(CABG) — have been demonstrated to be effective treat-
ment strategies, contributing to improved survival out-
comes for AML*® however, a lower use of invasive
procedures has been reported among older patients with
dementia.”® Treatment strategies are more conservative
for older AMI patients with dementia mainly because of
comorbidities and a lack of guidelines and instructions.
Dementia becomes a barrier to invasive management strat-
egy for AMI patients.”

Long-term care is recommended for patients with
dementia and for those needing care after discharge, such
as after AML'®""® Long-term care involves multiple ser-
vices to help people live as independently and safely as
possible, for example during post-discharge recuperation
or for those having difficulties performing everyday
activities.'*'> In Japan, individuals can receive long-term
care in each secondary medical area (SMA; the unit for
care service provision governed by each prefecture under
Japan’s Medical Service Law).'® Some previous research
has reported that long-term care provision is associated
with improved quality of life and improved survival out-
comes among older patients with dementia and AMI.'*'*

Clinicians, specialists and individuals face difficulties
in making treatment and post-care management strategy
decisions for AMI patients with dementia.'”'® Therefore,
we conducted a 6-year study of AMI patients with demen-
tia in Japan. The main objectives of this study were to
investigate 1) the factors influencing the use of invasive
coronary management procedures in the treatment strategy
and the use of long-term care in the post-care management
strategy and 2) whether invasive procedures and long-term
care were associated with better survival outcomes for

patients.

Methods
Participants

This was a population-based multilevel study. We obtained
data from the Health Insurance Association in Fukuoka
Prefecture, Japan. In this study, we extracted data from the
latter-stage elderly healthcare insurance (LEHI) database
and the long-term care insurance (LTCI) database. The
LEHI database contains
enrolled in insurance plans designed specifically for resi-

information on individuals

dents aged > 75 years and those aged 65-74 years with
a specified disability. Information on sex, birth date, region

of residence, and diagnostic and treatment procedures are
available in the database. The LTCI database includes
claims information and data on sex, birth date and long-
term care utilisation for adults aged > 65 years. The data
were extracted for April 1, 2013—March 31, 2019.

In this study, we identified 214,963 patients with
dementia records in the LEHI database. We then selected
those who had AMI hospitalisation records as the main
after the
International Classification of Diseases 10th Revision
(ICD-10) codes were used to identify dementia and AMI
status. For dementia, Alzheimer's disease was defined by
codes FOO and G30, vascular dementia by FO1 and other
dementia by FO3 and F04. Mixed dementia was defined by
more than two of the codes mentioned above or by ICD-10
codes of FO2, F05.1, F10.7, F12.7, G31.0 and G31.1. For
AMI, ST-Elevation Myocardial Infarction (STEMI) was
defined by codes 121.0-121.3 and non-STEMI by codes
of 121.4 and 121.9. We ultimately identified 13,593 eligible
patients. The type of diagnosis procedure combination
(DPC) in the database (whether DPC or not) was used to
distinguish patients with emergency acute conditions. DPC

diagnosis  occurring dementia  records.

was introduced in 2002 to contain health expenditures and
to improve the quality of care in Japanese care facilities to
cover most acute in-patient care.

Comorbidities and Drugs

We used ICD-10-coded data to examine nine comorbid-
ities, following a previous study:'® shock, diabetes melli-
tus, heart failure, cardiac dysrhythmia, cerebrovascular
disease, pulmonary oedema, acute renal disease, chronic
renal disease and cancer. In this study, we included
“shock” as one of the comorbidities. Shock in this context
includes cardiogenic shock, hypovolaemic shock, septic
shock and unspecified shock due to failure of peripheral
circulation. Each comorbidity was assigned a score of one
point if present, and the total comorbidity score was cal-
culated by summing these points.

We extracted patients’ information on drugs taken at
least once up to 1 year before and 1 year after the date of
AMI diagnosis. We extracted this information using the
codes in the Kyoto Encyclopedia of Genes and Genomes,
a set of codes applied uniformly throughout Japan.
Specifically, we extracted data on antithrombotic agents,
statins, beta blockers, calcium channel blockers, angioten-
sin-converting enzyme inhibitors (ACEs)/angiotensin recep-
tor blockers (ARBs), vasodilators, diuretics, antidiabetics,
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lipid-lowering drugs, cholinesterase inhibitors, antipsycho-
tics, anxiolytics, hypnotics and sedatives.

Home-Visit Treatment and Long-Term

Care

Home-visit treatment targets patients with difficulty going
to the hospital who wish to receive medical treatment at
home. Information on the use of home-visit treatment was
extracted from the LEHI database. For patients using long-
term care, the types of care are home-visit care, residential
facility care and outpatient facility care. Although home-
visit care and residential facility care are seemingly related
to more severe conditions and a lower level of quality of
life, the selection of the types of long-term care is deter-
mined by both the patient’s need and the physician’s
decision.”® The Japanese government also encourages
older adults with chronic diseases, especially those with
dementia to use long-term care services, and many older
patients prefer to receive residential facility care or home-
visit care because of its convenience.’®?' Therefore, we
assume that patients utilise long-term care services not
only because of severe conditions of diseases but also
because of their individual needs. Information on the use
of long-term care was extracted from the LTHI database.
We identified the use of home-visit treatment and long-
term care up to 3 months after the date of AMI. We
combined information from the LTHI and LEHI databases
using patient’s identification number, a shared unique
identifier.

The databases we used cover more than 600,000
insured older people annually, and the penetration rate of
insurance coverage is as high as 98.6% based on our
previous studies.”” The diagnoses (including dementia
and AMI) that were identified using ICD-10 codes from
claim databases, showed an acceptable reliability as
demonstrated in previous studies, thus could be applied
to studies analysing healthcare data from the Japanese

database.?>**

insurance and long-term care claims
A previous study investigated the standardization of dis-
ease names and classifications according to ICD-10 codes
showed a high degree of utility whereby only 1.9% of the
data failed to converge.”> In addition, Japanese Health
Insurance Claims Review & Reimbursement Services is
responsible for the quality control of computer-
administered claims databases. Therefore, we have reason
to believe that the missing data—if present—would be

minimal, and the quality of our database can be ensured.

The data extraction was performed using SQL Server
2014. This study was approved by Kyushu University’s
Institutional Review Board (Clinical Bioethics Committee
of the Graduate School of Medical Sciences, Kyushu
University). Because we used anonymised claims insur-
ance data, informed consent was not required.

Explanatory Variables
Individual-level characteristics included sex, age, comor-
bidities, drugs taken, invasive management status, DPC
status, use of home-visit treatment and type of long-term
care. We categorised age into the following groups: 65-74
years, 75-84 years, 85-94 years and > 95 years. Invasive
procedures were defined as the use of PCI or CABG
during the hospitalisation for AMI. Long-term care was
classified into four groups: home-visit care, residential
facility care, outpatient facility care and no long-term care.
The data description and the sources of the SMA-level
characteristics are listed in Table S1. We first examined the
correlations of each variable. The percentage of people
aged over 75 years was excluded as a covariate because
it was highly correlated with population density (» = 0.793,
95% confidence interval [CI]: 0.787-0.799) and psychia-
tric bed density (r = 0.696, 95% CI: 0.687—0.704). Chronic
care bed density was excluded as a covariate because it
was highly collinear with dementia rate (» = 0.758, 95%
CI: 0.751-0.765). Psychiatrist density was highly collinear
with bed density in general clinics (»r = 0.719, 95% CI:
0.710-0.727) and with general bed density (r = 0.733,
95% CI: 0.726-0.741). Because psychiatrist density was
a more important predictor for this study, we excluded the
other two variables as covariates. Long-term care facility
density was excluded as a covariate because of high col-
linearity with nursing home staff density (» = 0.932, 95%
CI: 0.929-0.934). When possible, SMA-level characteris-
tics were coded based on 2014-2015 estimates.

Analytical Approach

We present descriptive statistics as mean + standard devia-
tion (SD), median and interquartile range (IQR) or fre-
quency (n, %). We conducted stratified analyses by sex,
type of AMI, invasive management procedure, type of
dementia and type of long-term care. To compare charac-
teristics between groups, we used the independent samples
t-test or one-way analysis of variance for normally dis-
tributed continuous variables, the Mann—Whitney U-test or
the Kruskal-Wallis test for continuous variables with
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skewed distributions, and the chi-square test or Fisher’s
exact test for categorical variables.

Common statistical analyses (e.g., simple linear regression,
ANOVA-like statistics) might not be able to quantify random
variations when the data have a hierarchical or clustered
structure.”®*’ Therefore, in this situation, analyses using multi-
level model is preferred. We fitted two-level multilevel models
to evaluate the influence of covariates on patient outcomes,
setting patients as level 1 and SMAs as level 2. Multilevel
logistic models were used to examine which factors deter-
mined the use of invasive management and long-term care.
We estimated multilevel logistic models in Stata 15 using the
xtmelogit command. First, we performed Model 1 to examine
the use of invasive management procedures, with age, sex,
number of comorbidities, total number of drugs and DPC
status as predictors. Then, in Model 2, we estimated the use
of long-term care and its effects, with age, sex, number of
comorbidities, total number of drugs, DPC status, invasive
management and home-visit treatment status as predictors.
We estimated odds ratios (ORs) with 95% confidence intervals
(CIs). In both models, we calculated the SMA-level variance
(8%), the intraclass correlation coefficient (ICC) for similarity
within SMAs*’?® and the median odds ratio (MOR) for var-
iance between SMAs.*

Subsequently, we estimated multilevel survival models
specifying a Weibull distribution to compare survival status
between patients with and without invasive management and
among patients with different types of long-term care. We
used right-censoring for the study data. The patients were
followed from the time of AMI until death or the end of
follow-up on March 31, 2019, whichever came first. We
estimated the multilevel survival models in Stata 15 using
the mestreg command and specified a Weibull distribution.*
Hazard ratios (HRs) with 95% CIs were computed. We
incorporated the individual-level characteristics in Model 3.
In Model 4, we added the SMA-level characteristics to
Model 3 to estimate the survival outcome and effects for
AMI patients with dementia. SMA-level differences in out-
comes were adjusted by including a random effect for SMA
in both models. All statistical analyses for this study were
performed using Stata 15 (StataCorp, College Station,
TX, USA).

Results

Descriptive Analysis
In total, 13,593 patients with dementia diagnosed with
AMI were identified in 13 SMAs (incidence rate: 63.2/

1000 population). The mean age of patients at the time
diagnosed with AMI was 84.9+£10.4 years (Table 1).
Women accounted for 61.41% (n = 8347) of these patients.
Among 1954 (14.38%) patients who received invasive
management procedures, 14.03% (n = 1907) received
PCI and only 0.50% (n = 68) received CABG. Most
patients were diagnosed as non-STEMI (n = 11,793,
86.76%), and the type of dementia disorder for most
patients was Alzheimer's disease (n = 8308, 61.12%),
followed by other dementia (n = 3907, 29.05%). The
most common comorbidities were heart failure (78.45%),
cerebrovascular diseases (76.47%) and diabetes mellitus
(59.98%). The most frequently prescribed drugs were
anxiolytics (92.90%), hypnotics and sedatives (85.90%)
and vasodilators (85.16%). Overall, the median comorbid-
ity score was 3 (IQR = 2), and the median number of
prescribed medications was 7 (IQR = 3). Over half of the
patients received home-visit treatment (n = 6960, 51.20%).
As for the use of long-term care within 3 months of AMI
admission, 12.82% did not use long-term care services,
38.80% used home-visit care, 32.49% used residential

facility care and 15.88% used outpatient facility care.

Stratified Univariate Analyses

A higher percentage of men than women underwent inva-
sive procedures (18.13% vs 12.02%, Table S2). Men had
a higher risk of DPC admission. The distribution of comor-
bidity score varied significantly by sex. Compared with
men, women were prescribed more statins, calcium channel
blockers, vasodilators, diuretics and lipid-lowering drugs,
and women had significantly higher utilisation of home-
visit treatment (women: 52.21% vs men: 49.60%) and long-
term care (women: 90.86% vs men: 81.32%).

Women had a higher frequency of STEMI (Table S3).
Most invasive procedures were performed in patients with
STEMI (60.49%, Table S4). Patients with STEMI were
prescribed more drugs compared with patients with non-
STEMI. Compared with patients without invasive treat-
ments, patients undergoing invasive procedures had higher
comorbidity scores, were prescribed more drugs, and used
less home-visit treatment and less long-term care. Invasive
procedures did not differ significantly by type of dementia
disorder (Table S5). A relatively high proportion of
patients with vascular dementia received residential facil-
ity care (39.97%), whereas home-visit care was more
frequent among patients with Alzheimer's disease
(39.54%) or mixed dementia (42.94%). Patients who
used home-visit care or outpatient facility care showed
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Table | Baseline Characteristics of the Patients Table | (Continued).
Characteristics Values
Characteristics Values
Age at AMI|, mean * SD 84.9+10.4
Total number of drugs, median (IQR) 7 (3)

Age category (%) B .

6574 306 (2.25) Home-visit treatment (%) 6960 (51.20)
75-84 5164 (37.99) Type of long-term care (%)

85-94 6901 (50.77) No long-term care 1743 (12.82)
295 1222 (8.99) Home-visit care 5274 (38.80)

Sex (%) ;R)emderftlal t;aC|.II|.ty care :‘It;; (T?;Z)

Men 5246 (38.59) utpatient facility care (15.88)
Women 8347 (61.41) Abbreviations: PCl, percutaneous coronary interventions; CABG, coronary
artery bypass grafting; AMI, acute myocardial infarction; STEMI, ST-elevation myo-

Type of AMI (%) cardial infarction; ACE-I, alngiote?sin-converting enz}ymf inhibitor; ARB, angiotensin
STEMI 1800 (13.24) receptor blocker; DPC, diagnosis procedure combination.

Non-STEMI 11,793 (86.76)

Invasive management (%) 1954 (14.38) higher proportions of home-visit treatment after AMI
PCI 1907 (14.03) (home-visit care: 56.54%, outpatient facility care:
CABG 68 (0.50) 66.19%, Table S6).

Type of dementia disorder (%)

Alzheimer's disease 8308 (61.12) Multilevel Logistic Models
Vascular dementia 628 (4.62) Multilevel logistic models were used to estimate the effect
Mixed dementia 708 (5.21)

Other dementias

3949 (29.05)

DPC (%)

3844 (28.28)

Comorbidities (%)
Shock
Diabetes mellitus
Heart failure
Cardiac dysrhythmia
Cerebrovascular disease
Pulmonary edema
Acute renal disease
Chronic renal disease

Cancer

4143 (30.48)
8153 (59.98)
10,664 (78.45)
712 (5.24)
10,395 (76.47)
430 (3.16)
2817 (20.72)
3126 (23.00)
3948 (29.04)

Comorbidity score, median (IQR)

3Q2)

Drugs (%)
Antithrombotic
Statins
Beta blockers
Calcium channel blockers
ACE-I/ARB
Vasodilators
Diuretics
Antidiabetic

9425 (69.34)
6121 (45.03)
3510 (25.82)
7633 (56.15)
4522 (3327)
11,576 (85.16)
9637 (70.90)
3260 (23.98)

Lipid-lowering drugs 6403 (47.11)
Cholinesterase inhibitors 2656 (19.54)
Antipsychotic 10,438 (76.79)
Anxiolytics 12,628 (92.90)
Hypnotics and sedatives 11,676 (85.90)
(Continued)

of the use of invasive management (Model 1) and long-
term care (Model 2, Table 2). Model 1 shows that patients
aged over 85 years had significantly lower use in invasive
management, compared with other age groups (85-94
years: OR = 0.62, 95% CI: 0.43-0.90; > 95 years: OR =
0.40, 95% CI: 0.26-0.63). Women were less likely than
men to undergo invasive procedures during hospitalisation
for AMI (OR = 0.65, 95% CI: 0.58-0.74). A significantly
higher use of invasive procedures was observed among
patients with higher numbers of drugs (OR = 1.63, 95%
CI: 1.58-1.69) and among those with DPC admission (OR
= 9091, 95% CI: 8.77-11.20). Significant variation was
observed in the SMA level (8° 0.068). Random effect
estimates suggested significant between-SMA variability
(ICC =0.020, MOR = 1.627).

In Model 2, patients who underwent invasive proce-
dures show a lower odds of using long-term care (OR =
0.68, 95% CI: 0.57-0.80). The odds of long-term care use
increased with age category (75—84 years: OR = 1.77, 95%
CI: 1.35-2.32; 85-94 years: OR = 4.00, 95% CI: 3.04—
5.28; > 95 years: OR = 7.35, 95% CI: 5.03-10.72).
Significant associations with a higher proportion of long-
term care use were observed for women (OR = 1.92, 95%
CI: 1.72-2.14) and patients receiving home-visit treatment
(OR = 3.87, 95% CI: 3.43-4.37). The use of invasive
management procedures was shown to be significantly
higher among patients with a higher total number of
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Table 2 Multilevel Logistic Models Predicting the Use of Invasive
Procedures and Long-Term Care

Model | Model 2
OR 95% ClI OR 95% CI
Fixed effects
Age category

65-74 Ref.

75-84 0.76 | 0.53-1.10 1.77 | 1.35-2.32

85-94 0.62 | 0.43-0.90 | 4.00 | 3.04-5.28

295 040 | 0.26—0.63 | 7.35 | 5.03-10.7
Sex

Men Ref. Ref.

Women 0.65 | 0.58-0.74 | 1.92 | 1.72-2.14
Number of comorbidities | 0.96 | 0.92—1.00 1.06 1.01-1.10
Total number of drugs 1.63 1.58-1.69 | 1.05 1.02—-1.07
DPC 9.91 877-11.2 | 1.0l 0.90-1.17
Invasive procedures 0.68 | 0.57-0.80
Home-visit treatment 3.87 | 3.43-4.37
Random effects

3% (SMA level) 0.068 0.036

ICC (SMA level) 0.020 0.011

MOR (SMA level) 1.627 1.516

Notes: Model | is a multilevel logistic model predicting the use of invasive

procedures. Age category, sex, number of comorbidities, total number of drugs,
and DPC status were included as predictors in this model. The outcome was the
use of invasive management procedures. Model 2 is a multilevel logistic model
predicting the use of long-term care. Age category, sex, number of comorbidities,
total number of drugs, DPC status, invasive management, and home-visit treatment
were included as predictors in this model. The outcome was the use of long-term
care.

Abbreviations: OR, odds ratio; Cl, confidence interval; ICC, intraclass correlation
coefficient; DPC, diagnosis procedure combination; SMA, secondary medical area.

medications (OR = 1.69, 95% CI: 1.64-1.73). DPC status
was not significantly associated with the use of long-term
care. Random effect estimates suggested significant
between-SMA variability (ICC = 0.011, MOR = 1.516).

Multilevel Survival Models

Significantly higher hazards of death were observed as age
category increased in Model 3 (Table 3). Women had
a lower hazard of death relative to men (HR = 0.71,
95% CI: 0.68-0.74). Patients who underwent invasive
management procedures had a lower hazard of death
than those who did not (HR = 0.71, 95% CI: 0.66-0.77).
Patients who received long-term care had a significantly
lower hazard of death relative to patients without long-
term care (home-visit care: HR = 0.89, 95% CI: 0.83—

0.96; residential facility care: HR = 0.81, 95% CI: 0.75—
0.87; outpatient facility care: HR = 0.73, 95% CI: 0.67—
0.80). Marginal survivor functions for invasive manage-
ment and long-term care are plotted in Figure 1. DPC
admission was associated with decreased hazard ratios.
Whereas the hazard of death was significantly higher
with larger numbers of comorbidities (HR = 1.13, 95%
CI: 1.12-1.15), a lower hazard was observed with larger
numbers of medications (HR = 0.91, 95% CI: 0.91-0.92).
Between-SMA variability no longer existed after the intro-
duction of SMA-level characteristics. Similar between-
individual-level outcomes were observed in Model 4,
and significant hazards of death were not observed for
any SMA-level characteristics.

Discussion
We used prefecture-wide medical insurance and long-term
care insurance databases to examine management strate-
gies and survival outcomes for AMI in older patients with
dementia over a 6-year period. Overall, 14.38% of these
patients underwent invasive procedures, and 87.18%
received long-term care after AMI. Invasive procedures
were commonly performed for patients with STEMI
(60.49%) and those with DPC admission (75.84%).
Patients who underwent invasive procedures used home-
visit care relatively frequently (43.09%). Patients aged >
85 years and women were less likely than others to
undergo invasive procedures. Women and patients who
received invasive procedures and long-term care had rela-
tively low risks of death.

The presence of vascular atherosclerotic disease is

' and older adults

132

typical among patients with dementia,’
with dementia are actually at a higher risk of AM
However, in our study, the proportion of patients with
dementia with AMI diagnosis was only 6.32%, which
was comparatively lower than expected. It is likely that
AMI cases were under-diagnosed in older adults with
due to the
syndrome.*>** There are also communication difficulties

dementia atypical presentation AMI
for patients with dementia to accurately describe their
symptoms. The estimation of number of AMI cases
among dementia patients is not, however, the main objec-
tive of the study as we were more interested in finding out
the influence of management strategies for these older
adults that could be potentially useful in improving of
quality of life. As some previous studies have demon-
strated that long-term care can improve the quality of life

35-37

for older adults, it is anticipated that both survival
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Table 3 Multilevel Survival Models Predicting the Survival Outcomes of the Use of Invasive Procedures and Long-Term Care

Model 3 Model 4
HR 95% CI HR 95% CI
Fixed effects
Between-individual
Age category
65—74 Ref. Ref.
75-84 1.39 1.18-1.63 1.39 I.19—-1.64
85-94 2.16 1.84-2.54 2.17 1.85-2.55
295 3.58 3.02-4.25 3.59 3.03-4.26
Sex
Men
Women 0.71 0.68-0.74 0.71 0.68-0.74
Invasive procedures 0.71 0.66—0.77 0.71 0.66—0.77
DPC 0.94 0.89-0.99 0.94 0.89-0.99
Number of comorbidities I.13 I.12-1.15 1.13 I.12—-1.15
Total number of drugs 0.91 0.91-0.92 0.92 0.91-0.92
Home-visit treatment 1.03 0.98-1.07 1.03 0.99-1.08
Type of long-term care
No long-term care Ref. Ref.
Home-visit care 0.89 0.83-0.96 0.89 0.83-0.96
Residential facility care 0.81 0.75-0.87 0.81 0.75-0.87
Outpatient facility care 0.73 0.67-0.80 0.73 0.67-0.80
Between-SMA
Population density 0.99 0.99-1.00
Psychiatrist density 0.99 0.97-1.02
Cardiologist density 1.00 0.98—1.02
Dementia rate 1.01 0.90-1.17
Ml rate 0.97 0.88—1.07
Psychiatric bed density 1.00 0.99-1.00
Home-visit care hospital density 1.00 0.92-1.08
Home-visit care clinic density 1.00 0.98-1.00
Long-term care staff density 1.00 0.99-1.01
Random effects
Between-SMA variability 0.0004 (0.0000—0.0656) -

Notes: Model 3 is a multilevel survival model by including individual-level covariates. Model 4 is a multilevel survival model by including both individual-level and SMA-level

covariates.

Abbreviations: HR, hazard ratio; Cl, confidence interval; DPC, diagnosis procedure combination; SMA, secondary medical area.

outcome and quality of life among AMI older adults with
dementia could be enhanced by the adoption of proper
treatment and post-care strategies.

Our finding that invasive procedure management stra-
tegies were mostly used among STEMI patients and in
extreme emergency conditions (DPC) are in accordance

with recent guidelines recommending an early invasive

procedure as a treatment strategy for such patients.*

We also found that the type of dementia was not signifi-
cantly associated with the utilisation of invasive proce-
dures for older patients. However, the invasive procedure
rate for AMI among patients with dementia was remark-
ably lower compared with previous research on PCI
use.***? The reasons for this low rate may include
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Figure | Marginal survivor function for the use of invasive management procedures (A) and long-term care (B).

complex comorbidities, uncertain benefits and insufficient
guidelines, resulting in patients’ conservative preferences
for treatment and physicians’ difficulty in making judge-
ments and recommendations for these patients. Our find-
ings showed that patients undergoing invasive procedures
usually had fewer comorbidities but were prescribed more
drugs, compared with patients who did not undergo these
procedures. Antithrombotic agents, vasodilators, anxioly-
tics, hypnotics and sedatives were commonly used for
invasively managed patients. Unlike other surgeries, PCI
does not require a long recovery time, which may con-
tribute to better clinical effectiveness and efficiency for
older people.**** We also found that patients who under-
went invasive procedures had a lower odd of using long-
term care, suggesting that invasive management of AMI
may be clinically effective and efficient for older adults
with dementia. These findings provide limited support for
a beneficial effect of the invasive management of AMI.
Our study is consistent with a previous study demonstrat-
ing that AMI patients with dementia had better post-discharge
survival outcomes when invasive procedures were used.*’ In
line with other previous studies, our findings indicated that
women less frequently underwent invasive procedures, more
frequently used long-term care and consequently had a better
survival rate.*>*’ In contrast, the oldest old patients less fre-
quently underwent invasive procedures for management and
had a higher mortality risk, possibly because of complex
comorbidities in this group.* In our findings, although

significant SMA-level variability was not observed and SMA-
level characteristics had no significant effect on survival out-
come, patients who received invasive procedures and long-
term care had a relatively low mortality risk, regardless of the
specific type of services. Taken together, these findings suggest
that long-term care after AMI may play an important role in
reducing mortality risk, in addition to invasive procedure man-
agement. Therefore, long-term care combined with invasive
procedures may provide a promising management strategy for
AMI among patients with dementia.

The study has several limitations. First, we obtained insur-
ance claims data that were not specifically designed for clinical
research. Some clinical information was unavailable. Thus,
confounding factors such as the severity of comorbid condi-
tions, might not be adequately examined. In this study, we only
assigned 1 point to the predetermined comorbidity whenever
a record exists in the database. Further studies examining the
applicability of our method in assigning points for AMI comor-
bidity among older patients with dementia are warranted. In
addition, the SMA-level variables were calculated from popu-
lation census surveys, which are not all conducted every year.
Therefore, we included SMA-level variables from the 2014—
2015 period. Despite these limitations, to our knowledge, our
study is among the first to examine management strategies and
outcomes in AMI patients with dementia by combining med-
ical treatment and long-term care in SMAs. Using a 6-year
prefecture-level dataset allowed us to better assess the out-
comes. Additionally, the databases we used had a high pene-
tration rate, covering more than 600,000 insured people
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annually; this ensured wide population coverage and a large

sample size.
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