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Abstract

Background: Dilated cardiomyopathy significantly impacts mortality and hospitalizations in the U.S., yet trends in dilated
cardiomyopathy-related mortality are underreported. This retrospective study examines the trends in dilated cardiomyopathy-
related mortality between 1999 and 2020.

Methods: The Centers for Disease Control and Prevention Wide-Ranging Online Data for Epidemiologic Research database
was analyzed to study the trends in dilated cardiomyopathy-related mortality. Age-adjusted mortality rates per 100,000
people and annual percent changes with 95% Cls were determined. Joinpoint regression analysis was used to assess the
trends in the overall demographic, geographic, and place-of-death variables.

Results: There were 168,702 dilated cardiomyopathy-related deaths reported between 1999 and 2020. The age-adjusted
mortality rate declined from 3.40 in 1999 to 1.7 in 2020. Men unfailingly had a higher age-adjusted mortality rate than
women. Non-Hispanic Black or African Americans had the highest age-adjusted mortality rate compared to other races,
with a recent increase in annual percent change from 2015 to 2020. Hispanics, or Latinos, also showed an alarming rise in
annual percent change of 11.10 from 2018 to 2020. Significant geographical variations were noted, with states in the top
90th percentile (Michigan, Washington, and Delaware) having approximately three times the age-adjusted mortality rate
compared to states that fell in the lower |0th percentile.

Conclusion: Despite overall declines, racial and regional disparities persist, owing to the growing clinical burden. Targeted
research and interventions are key to addressing disparities and reducing dilated cardiomyopathy-related mortality.
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familial/genetic cases if no genetic link can be established.’
A 2015 Global Burden of Disease study estimated a global
prevalence of 2.5million cases of cardiomyopathy, an
increase of 27% since 2005.2 In 2010, approximately 403,000
deaths were reported globally due to cardiomyopathy, under-
scoring its significant public health impact.”

Patients with idiopathic DCM ultimately require cardiac
transplantation, the economic ramifications of which are
extensive.* A global report on DCM market insights, epide-
miology, and market forecast states that the total prevalent
cases of DCM in the United States (US) were 1,006,256 in
2017, which are expected to increase substantially by
2030.°> The projected rise in DCM cases is likely to be
accompanied by a corresponding increase in DCM-related
mortality. Therefore, it is vital to study mortality trends in
DCM in mitigating the expected strain on U.S. healthcare
and inform strategies for reducing mortality rates.

To date, there is a significant literature gap when studying
mortality trends in DCM in the United States. Hence, this study
aims to comprehensively analyze the trends in DCM-related
mortality among demographic and geographic patterns from
1999 to 2020. By assessing these differences, the study aims to
identify high-risk populations while encouraging them to get
regular cardiovascular-related screenings. In addition to that,
various cardiovascular health awareness programs and the
allocation of resources in underserved areas of the country will
also push to improve public health outcomes significantly.

Methods

Study setting and data source

A retrospective analysis of DCM-related mortality was
performed utilizing data obtained from the Centers for
Disease Control and Prevention Wide-Ranging Online
Data for Epidemiologic Research (CDC-WONDER). The
total duration of the study comprises data collected
between 1999 and 2020. DCM-related mortality from
1999 to 2020 was inspected using code 142.0 from the
International Statistical Classification of Diseases and
Related Health Problems-10th Revision (ICD-10). The
same ICD codes were depicted previously to recognize
DCM in administrative databases.® The multiple cause-of-
death public-use record death certificates were examined
to select DCM-related deaths, which were identified based
on DCM reported as either contributing or underlying
causes of death. This study was exempted from local insti-
tutional review board approval because it uses a de-identi-
fied government-issued public-use dataset and follows the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines for reporting.

Data abstraction

The records abstracted from the database used the 142.0 (ICD-
10) code for DCM and were stratified by year, population size,

absolute number of deaths, gender, race/ethnicity, 10-year age
groups, states, urban-rural status, census region, and place of
death. The genders included were male and female as per the
death certificates. Race/ethnicity included were categorized as
Non-Hispanic Black or African American, Non-Hispanic
White, Hispanic or Latino, Non-Hispanic Asian or Pacific
Islander, and Non-Hispanic American Indian or Alaska Native.
10-year age groups were predetermined and abstracted by 25—
34, 35-44,45-54, 65-74, 75-84, and >85 years. Place of death
included for medical facilities fell into sub-categories (outpa-
tient, emergency room, inpatient, death on arrival, or status
unknown), home, hospice, and nursing home/long-term care
facility. The exclusion criteria account for 540 deaths that were
reported in the “not stated” category under race/ethnicity, mor-
talities occurring in 024 years when stratifying for age groups,
and data on the “place of death” variable that was “missed” or
“suppressed” by the CDC database. This information is depend-
ent on the data reported on death certificates and has been used
by prior analyses of the CDC-WONDER database.” The Urban-
Rural population was defined by urban; large metropolitan area
(population > 1 million), medium/small metropolitan area (pop-
ulation 50,000-999,999), and rural (population << 50,000) coun-
ties as per the 2013 U.S. census classification and in accordance
to National Center for Health Statistics (NCHS) scheme.?
According to the U.S. Census Bureau definitions; the census
region was defined as Northeast, South, West, and Midwest.’

Statistical analysis

Nationwide trends in DCM-related mortality were examined
through crude-mortality rates (CMRs) and age-adjusted mor-
tality rates (AAMRs), and were calculated per 100,000 popu-
lation spanning from 1999 to 2020 by year, gender, race/
ethnicity, 10-year age group, place of death, state, urban-rural
status, and census region with their respective 95% confi-
dence intervals (CI). By dividing the number of DCM deaths
by the resultant U.S. population of that year, CMR was
obtained. DCM-related deaths were standardized to the year
2000 U.S. population to determine the AAMRs.’ The
Joinpoint Regression Program (Joinpoint V 5.0, National
Cancer Institute; Produced by Statistical Research and
Applications Branch, National Cancer Institute) was used to
quantify the annual percent change (APC) with 95% CI in
AAMR.'%!" This software detects significant changes in
AAMR over time by applying log-linear regression models to
identify periods of temporal variation. APC trends were clas-
sified as increasing or decreasing if the slope of the regression
line indicating mortality change was significantly different
from zero, determined using 2-tailed #-tests. A p-value of less
than 0.05 was considered statistically significant.

Results

There were 168,702 DCM-related deaths reported between
1999 and 2020 (Central Illustration and Supplemental Table
S1). Out of a total of 168,702 deaths, data on place of death
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CENTRAL ILLUSTRATION: DEMOGRAPHIC AND REGIONAL MORTALITY TRENDS IN
DILATED CARDIOMYOPATHY IN THE UNITED STATES; 1999-2020

168,702 DCM-RELATED DEATHS OCCURRED BETWEEN 1999-2020
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Central lllustration. Demographic and regional mortality trends in dilated cardiomyopathy in the United States; 1999-2020.
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Figure |. Dilated cardiomyopathy overall age-adjusted mortality rate in the United States, 1999-2020. All three Joinpoints.
*Annual Percent Change (APC) is significantly different from zero at the alpha=0.05. Final selected model: three Joinpoints.

was accessible for 168,674 deaths. Of these, 48.6% of deaths
occurred within medical facilities, 33.5% at home, 9.7% in
nursing and long-term care, 5.8% in other locations, 2.1% in
hospice, and 0.30% in unknown locations (Supplemental
Table S2).

Annual trends for DCM-related AAMR

The overall AAMR for DCM-related deaths was 3.40 in
1999 and 1.71 in 2020 (Supplemental Table S3). The trend of
AAMR shows a general reduction in mortality from 1999 to
2002 (APC: —5.59; 95% CI: —8.83 to —2.24), preceded by an
increase from 2002 to 2005 (APC: 4.75; 95% CI: —2.31 to
12.31). After this period, there was a progressive decrease in
mortality until 2014 (APC: —6.77; 95% CI: —7.53 to —6.00).
From 2014 to 2020, the decline in mortality slowed down
(APC: —1.18; 95% CI: —2.60 to 0.26) (Figure 1).

DCM-related AAMR stratified by gender

The majority of deaths occurred in males, with a total of
108,390 compared to 60,312 in females (Supplemental Table
S1). In males, the AAMR was 5.06 in 1999 and 2.52 in 2020
(Supplemental Table S3). From 1999 to 2005, AAMR in
males showed a decreasing trend, with an APC of —0.69
(95% CI. —2.81 to 3.43), after which there was a steeper
decrease in AAMR (APC: —5.98; 95% CI: —10.47 to —5.12)
until 2016, preceded by an increase in trend from 2016 to

2020 (APC: 0.81; 95% CI: —3.59 to 10.26). (Figure 2). In
females, the AAMR was 2.15 in 1999 and 1.02 in 2020
(Supplemental Table S3). From 1999 to 2002, a downward
trend was observed with an APC of —6.67 (95% CI: —14.09
to —1.33), followed by an upward trend (APC: 7.39, 95% CI:
—0.66 to 11.38) until 2005. The AAMR then decreased until
2013 with an associated APC of —7.50 (95% CI. —12.70 to
—5.91) and continued to decrease at a slower rate until 2020
with an APC of —2.28 (95% CI: —4.49 to 3.20) (Figure 2).

DCM-related AAMR stratified by race/ethnicity

Our results show that the absolute number of deaths from
1999 to 2020 was highest in NH-Whites (119,919), followed
by NH-Black or African American (32,169), Hispanic or
Latino (11,147), and 4927 in NH-American Indians or
Alaskan natives and NH-Asians or Pacific Islanders com-
bined (Supplemental Table S1). The AAMR from 1999 to
2020 is highest in NH-Black or African American (100.31),
followed by NH-Whites (48.68), Hispanic or Latino (40.66),
and others combined (91.63) (Supplemental Table S4).

NH-Black or African American had an AAMR of 7.35 in
1999 and 3.05 in 2020. The NH-Black or African American
trend in mortality has been decreasing from 1999 to 2006
(APC: —=3.28; 95% CI: —4.74 to —0.74), after which it fell at
a faster rate between 2006 and 2015 with an APC of —8.31
(95% CI: —12.45 to —7.09) and then an upward trend after
2015-2020 with associated APC of 1.48 (95% CI: —1.93 to
8.53) (Supplemental Table S4, Figure 3).
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Figure 2. Dilated cardiomyopathy age-adjusted mortality rate stratified by gender in the United States; 1999-2020.
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Figure 3. Dilated cardiomyopathy age-adjusted mortality rate stratified by race/ethnicity in the United States; 1999-2020.
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Figure 4. Dilated cardiomyopathy crude-mortality rate stratified by |0-year age groups in the United States; 1999-2020.

The NH-Whites had an AAMR of 2.94 in 1999 and 1.61 in
2020. Initially, we observed a drop in mortality trend from
1999 t0 2002 (APC: —5.10; 95% CI: —12.09 to 0.51), preceded
by an increasing trend from 2002 to 2005 (APC: 6.32; 95%
CI: —=6.20 to 10.14), followed by a decline from 2005 to 2014
(APC: —6.14; 95% CI: —10.75 to —4.17) and a slower rate of
decline from 2014 to 2020 (APC: —1.52; 95% CI: —4.18 to
5.85) (Supplemental Table S4, Figure 3). Similarly, Hispanics
or Latinos had an AAMR of 3.23 in 1999 and 1.33 in 2020.
Initially, a downward trend in DCM-related mortality was
observed from 1999 to 2018 (APC: —5.37, 95% CI: —8.10 to
—4.47), followed by an upward trend from 2018 to 2020 with
an APC of 11.10 (95% CI: —4.59 to 19.51) (Supplemental
Table S4, Figure 3). Moreover, NH-American Indians, or
Alaskan natives, and NH-Asian or Pacific Islanders both show
a constant downward trend from 1999-2020, with an APC of
—1.63 (95% CI: —2.91 to —0.18) and —5.14 (95% CI: —5.78 to
—4.47), respectively (Supplemental Table S4, Figure 3).

DCM-related CMR stratified by |0-year age

groups

Individuals greater than 85years had the highest CMR of
31.10 in 1999 and 17.27 in 2020. From 1999 to 2005 there
was an upward trend in CMR (APC: 8.18; 95% CI: 3.17—
19.68), followed by a downward trend from 2005 to 2020

(APC: —6.93; 95% CI: —8.71 to —5.64) (Supplemental Table
S5, Figure 4).

Individuals aged 75-84years had the second-highest
CMR of 18.58 in 1999 and 7.03 in 2020. There was a
decrease in CMR from 1999 to 2002 (APC: —8.42; 95% CI:
—16.63 to —2.52), followed by an increase from 2002 to 2005
(APC: 7.49; 95% CI: —0.95 to 12.25). From 2005 to 2014
CMR fell at an APC of =9.23 (95% CI: —14.51 to —=7.73) and
fell further from 2014 to 2020 at an APC of —1.92 (95% CI:
—5.44 to 7.12) (Supplemental Table S5, Figure 4).

Individuals aged 65—74 years had a CMR 0of 10.97 in 1999
and 3.60 in 2020, which resulted in a decline in CMR from
1999 to 2014 (APC: —6.61; 95% CI: —8.29 to —5.96), and
from 2014 to 2020 (APC: —1.66; 95% CI: —4.69 to 7.30).
Interestingly, individuals aged 55-64years is the only age
group with a rising trend from 2016 to 2020 (APC: 2.96;
95% CI: —1.74 to 11.89) (Supplemental Table S5, Figure 4).

Individuals aged 4554 years had a CMR of 3.13 in 1999
and 2.09 in 2020. Decrease in CMR from 1999 to 2005, with
an APC of —0.21; (95% CI: —1.83 to 4.46), and from 2005 to
2020 with an APC of —3.34; (95% CI: —4.29 to —2.90)
(Supplemental Table S5, Figure 4).

Individuals aged 35-44 had a CMR of 1.78 in 1999 and
1.25 in 2020. From 1999 to 2007, there was a fall in CMR
with an APC of —0.15 (95% CI: —1.23 to 1.54), and from
2007 to 2013, there was an APC of —4.80 (95% CI: —8.83 to
—3.03). From 2013 to 2020, the rate of decline decreased to
an APC of —0.85 (95% CI: —2.54 to 4.82). Moreover, indi-
viduals aged 25-34 years had a steady CMR of 0.69 in 1999
and 0.69 in 2020 (Supplemental Table S5, Figure 4).
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Figure 5. Dilated cardiomyopathy age-adjusted mortality rate stratified by urban-rural classification in the United States; 1999-2020.

DCM-related AAMR stratified by geographic
region

According to 2013 urbanization, the urban-rural classifica-
tion revealed that rural areas and large metropolitan had
comparable AAMR from 1999 to 2020; (103.74 and 103.11
respectively), and medium/small metropolitan had AAMR
of 108.74. Large metropolitan showed a downward trend
between 1999 and 2002 (APC: —6.42; 95% CI: —9.17 to
—3.58), followed by a rise in trend from 2002 to 2005 (APC:
—3.14; 95% CI: —2.96 to 9.62) preceded by a decline in
AAMR till 2016 (APC: —6.79; 95% CI: —7.28 to —6.29).
Between 2016 and 2020, there was an upward trend with an
APC of 0.46 (95% CI: —1.91 to 2.89). (Supplemental Table
S6, Figure 5).

Rural areas had an upward trend in AAMR from 1999
to 2005 (APC: 1.74; 95% CI: —1.82 to 5.42), followed by
a downward trend from 2005 to 2013 (APC: —5.80; 95%
CI: —8.70 to —2.81) and a further decline from 2013 to
2020 (APC: —1.33;95% CI: —4.76 to 2.23). Medium/small
metropolitan had a downward mortality trend from 1999 to
2002 (APC: —5.25; 95% CI: —9.84 to —0.42), an upward
trend from 2002 to 2005 (APC: 6.50; 95% CI: —3.26 to
17.24), and then a constant downward trend from 2005 to
2014 (APC: —6.49; 95% CI: —7.54 to —5.44). Followed by
a slower decline in AAMR from 2014 to 2020 with an APC
of —0.05 (95% CI: —1.96 to 1.89) (Supplemental Table S6,
Figure 5).

Notable differences in AAMRs were observed in all of the
United States. The AAMR varied from 0.97 in Kentucky to
4.47 in Hawaii. The top 90th percentile states were Michigan,
Washington, Delaware, District of Columbia, Nevada, and
Hawaii, having approximately three times the AAMR in
comparison to states in the lower 10th percentile (Kentucky,
Massachusetts, Colorado, Connecticut, Nebraska, and
Montana) (Supplemental Table S7, Figure 6).

According to the census region, the West and Midwest
had the highest overall AAMR (58.95 and 58.41, respec-
tively), followed by the South (52.67) and Northeast (39.97).
On average, the APC for the Northeast was —4.32 (95% CI:
—5.56 to —3.08), the Midwest —2.90 (95% CI: —4.58 to
—1.21), the South —3.48 (95% CI: —5.13 to —1.79), and the
West —2.99 (95% CI: —4.97 to —0.97) (Supplemental Table
S8, Online Figure 1).

Discussion

To the best of our knowledge, this study is the first to offer a
comprehensive analysis of DCM-related mortality stratified
by demographic factors and regions across the United States
from 1999 to 2020. Over this period, a total of 168,702
DCM-related deaths were reported. Initially, there was a
drop in mortality rates from 1999 to 2002, followed by an
increase from 2002 to 2005. Since 2005, the overall AAMR
has steadily decreased. Moreover, males consistently had
higher AAMRs compared to females and have shown a
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Figure 6. Geographical representation of dilated cardiomyopathy age-adjusted mortality rate stratified by states in the United States,

1999-2020.

progressive increase in mortality since 2016. From 2016 to
2020, there has also been an increase in mortality among
both males and females aged 55-64. Non-Hispanic Black or
African American individuals have experienced an increas-
ing AAMR since 2015, with the highest APC observed in
Hispanic or Latino individuals from 2018 to 2020. Regional
differences were also noted, with states in the top 90th per-
centile (Michigan, Washington, Delaware, the District of
Columbia, Nevada, and Hawaii) having three times the
AAMR compared to states in the lower 10th percentile. The
West and Midwest regions, as well as non-metropolitan
areas, exhibited the highest AAMRs.

Our findings highlight a promising decline in the overall
AAMR of DCM from 1999 to 2020, owing to advancements
in diagnosis and treatment modalities. The development of
device therapies such as Implantable cardioverter defibrilla-
tors (ICDs) has proven to be a major milestone in reducing
mortality by 23% in patients with ischemic and non-ischemic
cardiomyopathy.'? Increased levels of Brain natriuretic pep-
tide in patients of DCM can also guide risk stratification and
therapies even before DCM becomes clinically evident.'
Use of integrated drug therapy with Angiotensin-converting
enzyme inhibitors or Angiotensin receptor blockers, with

Beta-blockers alone or in conjunction with ICDs and Cardiac
resynchronization therapy has been very beneficial in reduc-
ing all-cause mortality in patients of heart failure with
reduced ejection fraction."* The current day knowledge on
such various advancements (medical, diagnostic, and device
therapies), and its widely accepted benefits also stand true
for the diverse cohort of our study. Our study demonstrates a
significant decline in mortality rates from 1999 to 2020,
highlighting the impact of these advancements.

However, we noticed an increase in DCM-related mortality
in men from 2016 to 2020. Males also had consistently higher
AAMR than females throughout this study. This gender dis-
parity is also evident in another study done on the incidence
and prevalence of idiopathic DCM in Minnesota’s Olmstead
County; the age-adjusted ratio of female-to-male was 1:3.1
This heightened increase in disparity between males and
females can be attributed to estrogen and testosterone, which
work via estrogen and androgen receptors on cardiac tissue
and can influence normal cardiac physiology.'> 17BEstradiol
has been shown to counter the deleterious effects of reactive
oxygen species that alter cardiac function, hence, females tend
to experience cardiovascular events later in life as the estrogen
levels decline after menopause.'> In contrast, evidence shows
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that testosterone levels in cardiac tissue are significantly
higher in males than in females. Higher levels of testosterone
are associated with increased cardiac hypertrophy, especially
LV, potentially exacerbating the risk of DCM."> Another
potential cause of male-to-female disparity can be credited to
heavy alcohol consumption in males, which further increases
the risk of acquired DCM. A ratio of 9:1 was reported for
males as compared to females admitted for alcohol-induced
cardiomyopathy.'® This discrepancy could result from differ-
ences in the amount of alcohol consumption, metabolism, and
tolerance level between men and women.'® While treatment
modalities and advancements have led to a reduction in over-
all mortality, lifestyle choices and biological factors continue
to contribute toward higher mortality in males.

Our results also reflect an increase in mortality in patients
55—64 years of age from 2016 to 2020. This increase in the
occurrence of DCM mortality among the middle-aged group
can be attributed to a lack of cardiovascular screenings in
middle-aged age groups. A study done to assess the role of
cardiovascular screenings in first-degree relatives of DCM
patients resulted in 14.1% of new cases diagnosed with
DCM.!" This percentage was higher in first-degree relatives
aged 45-64 and among those with hypertension and obe-
sity.!” Cardiovascular screenings for DCM are encouraged
for all age groups, including older adults >65, due to the
possibility of developing DCM at later stages in life.'® Also,
other forms of heart diseases, hypertension, and diabetes
have been among the most highly prevalent comorbidities in
DCM in the United States.® Sudden cardiac death makes up
30% of mortality in DCM.!> Another probable cause is
underutilized molecular genetic testing in cases of “idio-
pathic DCM”; a term that has been used interchangeably for
familial/genetic DCM cases as well.® One way by which
genetic testing can be increased is to implement an interven-
tion strategy in heart failure clinics that automates and
streamlines genetic evaluation by pretesting genetic educa-
tion and testing in patients who qualify as DCM. %

Significant differences between racial and ethnic groups
resulted in NH- Black or African American having the highest
and NH-Asian or Pacific Islander, having the lowest AAMR for
DCM-related mortality. NH-Black or African American had
increasing AAMR since 2015-2020, with the highest APC
change observed as 11.10 in Hispanic or Latino from 2018 to
2020 when compared with other races/ethnicities. For ages,
race and ethnic disparities have been a deep-seated crisis in the
United States society. In particular, NH-Black or African
Americans are at increased risk of incidence of DCM; with
younger age at onset, their survival and outcomes related to
DCM are much graver when compared to other races.?' People
suffering within the Black population are hardly likely to be
referred for transplantation due to DCM, and they receive fewer
referrals for effective evidence-based therapies.?! The combined
effects of neighborhood deprivation across different states are
also detrimental for racial/ethnic minorities.?! Hispanics or

Latinos have similar experiences. They are less likely to have
health insurance among other races, have higher levels of pov-
erty among recently immigrated individuals, especially after
COVID-19, and have language barriers, all of which contribute
to inequalities in acquiring access to health care.?>?3

Furthermore, the non-metropolitans exhibited a higher mor-
tality rate compared to metropolitan areas. This urban-rural
variation in mortality is consistent with previous studies.?>?*
This can be attributed to the differences in socioeconomic sta-
tus of rural and urban areas. During 1999-2019, AAMR rates
of heart disease were reported to be 21% higher in 2019 in rural
areas as compared to urban areas.® Lack of health insurance
and financial resources and scarcity of primary care doctors
and specialist cardiologists in rural areas also lead to health
care imbalances for people needing care in rural areas.’®
Therefore, people living in rural areas often face greater public
health challenges.” The consistent disparity between rural and
urban regions calls for allocating health resources toward rural
areas, and the development of policies, such as education and
awareness about DCM among people of rural areas, can serve
to strengthen the healthcare dynamics of rural regions.?’

Similarly, there are significant disparities in mortality
across states and census regions. In particular, the West and
the Midwest regions of the United States display the highest
AAMR, reflecting broader regional health disparities. Factors
contributing to this increased mortality include the limited
availability of specialist cardiac care and the wider challenges
of healthcare access in rural and underserved communities,
which are prevalent in these regions.?® Furthermore, these
regions show substantial clustering of chronic disease preva-
lence, notably in Michigan and parts of the Pacific Northwest,
which contributes to the elevated mortality.2’ The disparity in
mortality rates can also be related to the concentration of
chronic disease prevalence and other cardiovascular condi-
tions, which are more pronounced in these areas, amplifying
the impact of DCM on overall mortality.?’

Lastly, this study also reports a considerable percentage of
deaths occurring outside healthcare facilities, with 33.5% of
deaths taking place at home versus 48.6% in a medical facility.
Chuzi et al.*® reports similar shifts in heart failure mortality at
home that increased from 20.6% to 30.7% between 2003 and
2017. In addition, the average hospitalization expenses have also
significantly increased from $41,851 to $53,941.50.3' This nota-
ble increase in hospitalization costs can be attributed to the grow-
ing number of DCM patients unable to afford treatment, which
in turn is contributing to the increasing percentage of deaths at
home. This discrepancy may also suggest that individuals who
die at home could be receiving less intensive or delayed care or
might not be presenting with advanced complications until later
stages. Future research should focus on comparing quality care
and outcomes between those managed at home and in medical
facilities and evaluating whether early intervention strategies
could improve patient outcomes and reduce overall healthcare
costs.
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Limitations

There are several limitations in this study. Due to dependence
on the ICD codes, DCM death certificate data may be misclas-
sified. CDC-WONDER does not include information on
patient diagnosis, type of treatment, and patients’ socioeco-
nomic factors. It also lacks important facts on patients’ comor-
bidities, risk factors, lab tests, and genetic testing. In addition,
a significant proportion of people died at home, and other
unknown places; it is uncertain how the diagnosis of DCM
was made. Some data was missing or suppressed in the hos-
pice category and for people who died in unknown locations.
When extracting for race/ethnicities, 540 deaths resulted in the
“not stated” section. Hence they were not reported in the
results. CDC-WONDER does not provide AAMRs, rather it
provides crude rates when data is stratified by age groups or
place of death. Lastly, due to the nature of this study being a
retrospective analysis, the sample size for this study was pre-
determined at the time of abstracting DCM mortality data
from the CDC-WONDER database, therefore the calculation
and justification of the sample size cannot be established.

Conclusion

Overall, our study revealed a decreasing trend in DCM-
related mortality within the U.S. population. In addition, we
observed notable discrepancies in mortality rates when strat-
ified by race, gender, and geographic region. To effectively
address these disparities, significant efforts are necessary to
ensure that quality healthcare is accessible to all individuals
throughout the United States.
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