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Abstract

Background: Dilated cardiomyopathy (DCM) is a major contribut-
ing factor for heart failure and cardiac transplantation worldwide.
Estimating the prevalence and incidence of DCM is critical for un-
derstanding the burden of illness in these patients and improving the
landscape of preventative treatments. Previous reviews have shown
substantial prevalence and incidence estimates for DCM within key
regions such as the United States and several European countries.
This review aimed to describe the published evidence on the preva-
lence and incidence of DCM within the United States, France, Ger-
many, Italy, Spain, and the United Kingdom.

Methods: MEDLINE® and Embase were searched from database in-
ception to May 9, 2023 for English-language studies reporting the
prevalence or incidence of DCM within general populations of adults
or children in countries of interest. Manual searches of relevant con-
ferences and bibliographies of previous literature reviews were also
conducted.

Results: Of 6,145 identified articles, 10 unique studies were included
in the review. Six studies reported prevalence, and five studies report-
ed incidence of DCM in various populations. Prevalence estimates of
DCM, including idiopathic and non-idiopathic causes, within adults
(> 18 years) and/or heterogeneous (all ages) populations ranged from
42.8 to 118.3 per 100,000 persons; idiopathic DCM estimates ranged
from 8.3 to 59.2 per 100,000 persons. Prevalence of adolescent (about
11 - 18 years) DCM, including idiopathic and non-idiopathic causes,
ranged from 2.6 to 212.8 per 100,000 persons. Annual incidence rates
of idiopathic DCM in adult/heterogeneous populations ranged from
6.0 to 7.0 per 100,000 persons. Annual incidence of DCM due to
idiopathic/non-idiopathic causes among pediatric populations was re-
ported as 0.6 per 100,000 persons. Reported prevalence and incidence
rates by sex showed male preponderance, and estimates were higher
in Black persons compared with White and Hispanic persons; higher
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DCM prevalence estimates were observed in studies utilizing newer
DCM definitions using ICD coding compared with older definitions.

Conclusion: This study highlights the varied prevalence and inci-
dence rates of DCM reported across different geographic locations,
time periods, sexes, races, and disease definitions. When comparing
these rates, it is crucial to consider factors such as data sources, case
definitions, case-finding methodologies, and study populations.

Keywords: Dilated cardiomyopathy; Prevalence; Incidence; Epide-
miology; Systematic review

Introduction

Dilated cardiomyopathy (DCM) is a phenotype within the hi-
erarchy of cardiomyopathies, defined as left ventricular dilata-
tion and global or regional systolic dysfunction unexplained
solely by abnormal loading conditions or significant coronary
artery disease sufficient to explain the myocardial impairment
[1]. DCM is also one of the main causes of heart failure [2].
Within DCM, heart failure with reduced ejection fraction has
high prevalence and incidence and represents the most fre-
quent cause of death, despite improvements in treatment. In
addition, advanced heart failure in DCM is one of the leading
indications for heart transplantation [3].

The DCM phenotype can be broadly subdivided into idi-
opathic (of unknown cause) and non-idiopathic (e.g., ischemic
or acquired DCM) forms based on clinical or lifestyle-related
factors. Idiopathic DCM may often present as familial dis-
ease; estimates obtained by screening relatives of patients with
DCM identified probable familial disease in about 20-35% of
cases [4]. Published studies have already identified more than
50 genes associated with DCM [5]. Factors associated with
non-idiopathic DCM include drugs and toxins (most notably
excess alcohol consumption), myocarditis, tachycardia, infec-
tious or inflammatory causes, hypertension, and peripartum
cardiomyopathy [4].

The etiological diversity of the DCM phenotype presents
methodological difficulties for epidemiological studies on
the prevalence and incidence of DCM. The most commonly
cited sources have reported the prevalence of age-adjusted
idiopathic DCM in the United States (US) to be 36.5/100,000
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persons within the general population, and incidence rates of
6.0/100,000 person-years [6]. Notably, the study reporting this
prevalence estimate was conducted between the years 1975 and
1984, and is limited to individuals from Olmsted County, Min-
nesota. More recent estimates from reviews based on clinical
trial data predict the prevalence of DCM to be approximately
400 per 100,000 people within North America [7]; the annual
incidence in Europe and North America ranges between 5 and
7.9 cases per 100,000 people. Furthermore, this disorder ac-
counts for around 60% of childhood cardiomyopathies, with
infants younger than 12 months having the highest incidence
[8].

The review by Hershberger et al 2013 [9] underscores that
the true prevalence of DCM may be significantly underesti-
mated, particularly in its early or subclinical stages. While tra-
ditional estimates suggest a prevalence of approximately 40
per 100,000 people, population-based genetic studies have re-
vealed that pathogenic variants associated with DCM are pre-
sent in as many as 400 individuals per 100,000 in the general
population. This discrepancy suggests that many individuals
with genetic predisposition to DCM may remain undiagnosed
due to incomplete penetrance, lack of clinical screening, or
mild/asymptomatic phenotypes.

Determining the prevalence and incidence of DCM has
been challenging not only because of the inherent heteroge-
neity of the phenotype but also due to geographic variations,
patient selection, and the evolution of diagnostic criteria over
time [10]. However, prior reviews have shown substantial
prevalence and incidence estimates for DCM within the US
and select countries in Europe [11]. Various global burden stud-
ies have described higher prevalence estimates for cardiomyo-
pathies in North America and Western Europe for both adults
and children [12, 13]. Moreover, research and development
initiatives have supported an increase in emerging treatments
for DCM, particularly in US and European region. Moreover,
these regions presented similar health system characteristics,
data availability, and surveillance quality, thus enabling mean-
ingful comparison. In light of this, the present systematic lit-
erature review aimed to characterize the published evidence on
the prevalence and incidence of DCM within general popula-
tions of the US and select European countries, namely, France,
Germany, Italy, Spain, and the United Kingdom (UK).

Methods

Standard methodologies for conducting and reporting system-
atic reviews as recommended by the Cochrane Handbook for
Systematic Reviews of Interventions [14] were followed. Re-
sults from the review were reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [15]. Relevant studies were identified
by searching MEDLINE® and Embase via OvidSP from data-
base inception to May 9, 2023, using predefined search strat-
egies (Supplementary Materials 1 and 2, cr.elmerpub.com).
Database search strategies were designed to be comprehensive
and sensitive. Medical subject headings (MeSH) and Emtree
terms, as well as “exploded” terms (e.g., exp incidence/), were

used where possible to systematically capture all relevant
publications, and reviewers manually screened through all
identified records to determine their relevance to the research
question. Additionally, we searched select conferences and the
bibliographies of included literature reviews. Eligible studies
for inclusion were observational studies reporting prevalence
or incidence of DCM within general populations of adults or
children in countries of interest (i.e., US, France, Germany,
Italy, Spain, and the UK). Additionally, studies were excluded
if they did not report on the incidence or prevalence of DCM
within the general population. Publications not available in
the English language were excluded. Observational studies
of interest included cohort studies, case-control studies, and
cross-sectional studies. A senior reviewer was responsible for
reviewing abstracts and conference proceedings according to
the pre-defined selection criteria.

All eligible studies identified during title/abstract screen-
ing proceeded to the full-text screening phase, where they
were assessed for eligibility by two independent reviewers.
During the full-text screening phase, reviewers reconciled dif-
ferences between their inclusion decisions. A third reviewer
intervened to reach consensus on any unresolved discrepan-
cies. Studies that matched the inclusion criteria following the
full-text screening were included for data extraction. Lists of
records that were included and excluded after full-text screen-
ing are provided in Supplementary Materials 3 and 4 (cr.elm-
erpub.com), respectively. Investigators assessed the quality of
the included studies using the Newcastle-Ottawa Scale [16] for
case-control or cohort studies and the Joanna Briggs Institute
checklist for cross-sectional studies [17].

A meta-analysis was not considered appropriate for this
review after assessing heterogeneity in the disease definition,
study design, and data collection methods. Thus, a descriptive
summary of the evidence was carried out. Where necessary,
data provided by included studies were used to calculate de-
nominators or numerators. When studies offered both crude
and adjusted rates, the adjusted rate (e.g., adjusted for sex and
age) was selected for presentation. Reported rates were con-
verted to rates per 100,000 persons as needed.

Results

Study selection and study characteristics

In total, 6,145 abstracts were identified from the searches in-
cluding 6,132 records via MEDLINE® and Embase, and 13 re-
cords through manual searches (Fig. 1). Of these, 1,778 dupli-
cate records (about 30% of records), captured in both Embase
and MEDLINE®, were removed prior to screening. Common
reasons for exclusion at the screening stage were: population
(about 30% of exclusions), in which case the study was fo-
cused on another condition besides DCM, such as heart failure,
heart transplant, arrythmia, or sudden cardiac death; and study
design (about 35% of exclusions), where a captured study was
not an epidemiological study and did not report prevalence or
incidence data (e.g., clinical trials, case reports, studies on risk
factors). Additionally, approximately 1% of excluded studies
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Figure 1. PRISMA flow diagram. PRISMA: Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.

were omitted because they reported the proportion of patients
with DCM within specific subpopulations, such as individuals
with diabetes, alcoholism, or those who had undergone heart
transplantation, rather than reporting incidence or prevalence
estimates in the general population. Following full-text screen-
ing, a total of 10 unique studies [6, 18-29] pertaining to 13
publications were included in the review.

Of the 10 studies included in review, seven were retro-
spective cohort studies [6, 18, 20-22, 24-28] and three were
cross-sectional surveys [19, 23, 29]. Most studies were con-
ducted in the US (number of unique studies (n) = 5) [6, 18, 19,
21, 24, 26-28], followed by the UK (n = 3) [20, 22, 29], Italy
(n = 1) [25], and France (n = 1) [23]. Three studies reported
relevant epidemiology outcomes for adult populations [20,
22, 25], three unique studies reported on pediatric populations
[18, 19, 24, 26-28], and five reported heterogeneous popula-
tions (both adults and children) [6, 18, 21, 23, 29]. All studies
focused on incidence or prevalence of DCM as the primary
endpoints of analysis. A summary of the study and participant
characteristics is presented in Table 1.

Of the nine studies reporting, the total sample sizes (de-
nominators) of the population within which DCM cases were
identified ranged from 5,169 [19] to over 74 million partici-
pants [24, 26-28], with a median of 589,579 participants. Only
one study investigated a population of exclusively adults (> 18
years) [20]. Among two reporting studies, roughly half of their
population consisted of male participants [18, 19]. Participants

were majority White in two studies [18, 21], and majority His-
panic in a third study [19]; remaining studies did not report
population demographic data.

Prevalence of DCM

Of the 10 studies included in the present review, six studies
reported data for prevalence of DCM [6, 18-20, 23, 29].

Adult and heterogeneous populations

Five studies [6, 18, 20, 23, 29] reported data for the preva-
lence of DCM in the adult/heterogeneous population (Fig. 2).
Prevalence estimates of DCM, including both idiopathic and
non-idiopathic causes, ranged from 42.8 [23] to 118.3 [18]
per 100,000 persons within any country. Prevalence estimates
of idiopathic DCM within adults/heterogeneous populations
ranged from 8.3 [29] to 59.2 [18] per 100,000 persons across
countries. Case identification criteria varied across studies,
and included ICD codes, World Health Organization/Inter-
national Society and Federation of Cardiology (WHO/ISFC)
Task Force criteria, as well as bespoke criteria.

Notably, the upper bound of the prevalence range for
validated DCM including both idiopathic and non-idiopathic
causes (118.3 per 100,000 individuals) was reported by Ababio
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Study Country DCM Definition Population; DCM Type Cases/Population (n/N) Prevalence per 100,000 Prevalence (95% CI)
Adult/heterogeneous, Overall

Ababio 2023** us ICD-10 Overall; [diopathic 33,650/56,812,806 o 59.2 (NR, NR)
Codd 1989 us WHO/ISFC Overall; ldiopathic 29/79,452 ——i 36.5 (23.1,50.0)
Williams 1985 UK WHO/ISFC Overall; Idiopathic 76/913,836 < 8.3 (NR, NR)
Ababio 2023* us ICD-10 Overall; ldiopathic/non-idiopathic 67,227/56,812,806 <© 118.3 (NR, NR)
Ababio 2023***  US ICD-10 Overall; ldiopathic/non-idiopathic 72,674/56,812,806 o 127.9 (NR, NR)
Lannou 2020 France  ICD-10 Overall; Idiopathic/non-idiopathic NR/NR <o 42.8 (NR, NR)
Brownrigg 2022 UK ICD-10 Overall; Idiopathic/non-idiopathic 15,735/36,593,023 & 43 (NR,NR)
Adult/heterogeneous, By Sex

Ababio 2023** us ICD-10 Male; ldiopathic 21,295/25,332,651 < 84.1 (NR, NR)
Codd 1989 us WHO/ISFC Male; Idiopathic 21/36,207 —— 58.0 (32.4,83.5)
Ababio 2023** us ICD-10 Female; ldiopathic 12,332/31,362,183 < 39.3 (NR, NR)
Codd 1989 us WHO/ISFC Female; Idiopathic 8/41,237 —— 19.4 (5.7,33.2)
Ababio 2023* us ICD-10 Male; ldiopathic/non-idiopathic 42,541/25,332,651 < 167.9 (NR, NR)
Ababio 2023***  US ICD-10 Male; Idiopathic/non-idiopathic 45,991/25,332,651 < 181.6 (NR, NR)
Brownrigg 2022 UK ICD-10 Male; ldiopathic/non-idiopathic 10,528/17,844,068 o 59 (NR, NR)
Ababio 2023* us ICD-10 Female; Idiopathic/non-idiopathic 24,760/31,362,183 < 79.0 (NR, NR)
Ababio 2023***  US ICD-10 Female; ldiopathic/non-idiopathic 26,634/31,362,183 < 84.9 (NR, NR)
Brownrigg 2022 UK ICD-10 Female; Idiopathic/non-idiopathic 5,207/19,285,185 © 27 (NR,NR)
Pediatric

Ababio 2023** us ICD-10 <11 years; Idiopathic 89/7.,467,499 < 1.2 (NR,NR)
Codd 1989 us WHO/ISFC <15 years; Idiopathic 0/NR <o 0 (NR, NR)
Ababio 2023** us ICD-10 12-17 years; Idiopathic 44/3,391,527 < 1.3 (NR, NR)
Ababio 2023* us ICD-10 <11 years; Idiopathic/non-idiopathic 178/7,467,499 < 2.4 (NR,NR)
Ababio 2023*** US ICD-10 <11 years; ldiopathic/non-idiopathic 192/7 467 499 < 2.6 (NR,NR)
Ababio 2023* us ICD-10 12-17 years; ldiopathic/non-idiopathic ~ 89/3,391,527 o 2.6 (NR, NR)
Ababio 2023***  US ICD-10 12-17 years; ldiopathic/non-idiopathic ~ 96/3,391,527 < 2.8 (NR,NR)
Angelini 2018 us Bespoke 11-18 years; NR 11/5,169 <o 212.8 (NR, NR)

r T T T T T 1
0 40 80 120 160 200 240

Figure 2. Prevalence of dilated cardiomyopathy, sorted by age group and sex. *Validated dilated cardiomyopathy. Investigators
performed clinical validation of cases of dilated cardiomyopathy by choosing a random sample of 1,000 suspected cases in the
database, and verifying the diagnosis based on clinical notes. **Idiopathic dilated cardiomyopathy. ***Total dilated cardiomyopa-
thy (idiopathic and non-idiopathic). Please note all prevalence values are expressed per 100,000. Cl: confidence interval; DCM:
dilated cardiomyopathy; ICD: International Classification of Diseases; NR: not reported; UK: United Kingdom; US: United States;
WHO/ISFC: World Health Organization/International Society and Federation of Cardiology.

et al (2023) [18], who reported DCM prevalence using various
definitions. This study analyzed de-identified retrospectively
collected data from the Optum® Electronic Health Records data-
base, a large, racially diverse population with clinical encounter
data for over 101 million patients from a network of 700 hos-
pitals and 7,000 clinics across all 50 states in the US as of Sep-
tember 30, 2019. Investigators performed a clinical validation
of DCM cases by choosing a random sample of 1,000 suspected
cases of DCM in the database, and verifying the diagnosis based
on clinical notes. Validated DCM accounted for 118.3 DCM
cases per 100,000 persons, while idiopathic DCM accounted
for 59.2 cases per 100,000 (total DCM including idiopathic and
non-idiopathic DCM was 127.9 per 100,000 persons).

The UK population-based cohort study by Brownrigg et al
(2018) [20] studied prevalence of DCM from 2000 to 2018 uti-
lizing the UK Clinical Practice Research Datalink research da-
tabase. Authors reported an overall increase in the prevalence
estimates of DCM through these years, with a peak in 2010
(57 per 100,000 individuals) and decreasing in 2018 (43 per
100,000 individuals). Of note, authors observed a decline in
the prevalence of DCM cases during this period (2010 - 2018)
and an increase in the prevalence of arrhythmogenic right ven-
tricular cardiomyopathy cases. A potential reason for this in-

crease, as reported by the authors, is due to specific diagnostic
imaging parameters introduced by the Task Force Criteria in
2010 as well as the expanded use of cardiac magnetic reso-
nance, all of which may have increased overall detection.

A substantial shift in prevalence estimates was observed
across studies with the use of different diagnostic criteria for
DCM. For idiopathic DCM, higher prevalence estimates us-
ing newer ICD codes (59.2 [18] per 100,000 persons) were
observed in comparison with those using older WHO/ISFC
Task Force diagnostic criteria (8.3 [29] to 36.5 [6] per 100,000
persons). In addition, three studies [6, 18, 20] reported higher
DCM prevalence estimates in males compared with females
(Fig. 2). Two studies reported age-specific prevalence esti-
mates, with older populations showing significantly higher
prevalence compared with younger ones [6, 18]. Moreover,
Ababio et al (2023) [18] reported prevalence categorized by
race, with higher estimates observed in Black persons followed
by White and Asian persons (106.9, 66.0, and 22.4 per 100,000
persons for idiopathic DCM, respectively). Trends were simi-
lar for validated DCM cases to total DCM cases (idiopathic
and non-idiopathic; data not shown). Furthermore, Lannou et
al (2020) [23] reported an increase in the prevalence of DCM
from 419.9 (2008) to 472.8 (2015) per 100,000 individuals.
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Study Country DCM Definition Population; DCM Type Cases/Population (n/N) Annual Incidence per 100,000 Incidence (95% CI)
Adult/heterogeneous, Overall
Codd 1989 us WHO/ISFC Overall; Idiopathic 45/750,000 —— 6.0 (4.2,7.7)
Rakar 1997 Italy WHO/ISFC Qverall; Idiopathic 37/532,374 < 7.0 (NR,NR)
Herd 1991 UK NR Overall; NR 57/725,000 <o 7.9 (NR,NR)
Adult/heterogeneous, By Sex
Codd 1989 us WHO/ISFC Male; Idiopathic 33/333,333 _— 9.9(6.4,13.5)
Coughlin 1993  US ICD-9 Male; Idiopathic 15/1,000,000 —o— 15(0.8,2.2)
Codd 1989 us WHO/ISFC Female; Idiopathic 12/413,793 —_—— 2.9(1.2,4.6)
Coughlin 1993  US ICD-9 Female; Idiopathic 11/1,000,000 —o—i 1.1(0.5,1.8)
Pediatric
Wilkinson 2010 US Bespoke <18 years; ldiopathic/non-idiopathic ~ 422/74,212,292 @ 0.6 (0.5,0.6)
I T T T T 1
0 3 6 9 12 15

Figure 3. Annual incidence of dilated cardiomyopathy, sorted by age group and sex. Please note all incidence values are ex-
pressed per 100,000. Cl: confidence interval; DCM: dilated cardiomyopathy; ICD: International Classification of Diseases; NR:
not reported; UK: United Kingdom; US: United States; WHO/ISFC: World Health Organization/International Society and Federa-

tion of Cardiology.

Pediatric populations

Three studies reported data for the prevalence of DCM in the
pediatric population of the US (Fig. 2) [6, 18, 19]. All studies
utilized different criteria for diagnosis of DCM patients. Aba-
bio et al (2023) [18] utilized ICD-10 code 142.0 while Angelini
et al (2018) [19] used left ventricular ejection fraction < 0.40
- 0.45 and size measurements > 1 standard deviation from nor-
mal as the basis for DCM diagnosis, and Codd et al (1989) [6]
utilized WHO/ISFC diagnostic criteria.

In Ababio et al (2023), pediatric DCM prevalence esti-
mates showed variation across types of DCM: validated DCM
had a prevalence of 2.4 and 2.6 per 100,000 persons, idiopathic
DCM showed 1.2 and 1.3 cases per 100,000 persons, and to-
tal DCM showed 2.6 and 2.8 cases per 100,000 persons for
children aged < 11 years and 12 - 17 years, respectively [18].
Older children showed higher prevalence estimates in com-
parison with younger ones. Angelini et al (2018) estimated the
prevalence of DCM as 212.8 per 100,000 persons aged 11 - 18
years [19]. Notably, their sample was drawn from a small pop-
ulation of schoolchildren of Harris County, Houston, Texas,
and authors did not report whether cases included idiopathic
or mixed idiopathic/non-idiopathic DCM. Codd et al (1989)
reported no idiopathic DCM cases in those younger than 15
years of age [6].

Incidence of DCM

Five studies reported data for incidence of DCM in the general
population [6, 21, 22, 24, 25], four of which reported for the
adult/heterogeneous population (Fig. 3) [6, 21, 22, 25]. Few
recent studies were identified, with all adult data originating
from publications dated 1997 or earlier.

Adult and heterogeneous populations

Annual incidence estimates of idiopathic DCM were 6.0 [6]

and 7.0 [25] per 100,000 persons in adult/heterogencous popu-
lations within any country (Fig. 3). The lower estimate was
reported by Codd et al (1989) [6], a population-based study
of Olmsted County, Minnesota; authors utilized a central data
bank of Mayo Clinic and the Rochester Epidemiology Project.
The higher estimate was reported by Rakar et al (1997) [25],
who utilized a registry for cardiomyopathies and a post-mor-
tem database of a cardiology department in Trieste University,
Italy from November 1987 to November 1989. Both studies
used WHO/ISFC diagnostic criteria to ascertain DCM cases.
For unspecified DCM (not reported as idiopathic or non-idio-
pathic), Herd et al (1991) conducted a retrospective review of
all patients attending Bangour General Hospital, West Lothian,
Scotland during the 5-year period from 1982 to 1986 [22]. By
identifying DCM patients from clinic letters, discharge sum-
maries, and post-mortem results, incidence was estimated as
7.9 per 100,000 persons.

In addition, two studies reported annual incidence rates of
idiopathic DCM by sex (Fig. 3), with higher estimates in males
(ranging from 1.5 [21] to 9.9 [6] per 100,000) compared with
females (1.1 [21] to 2.9 [6] per 100,000). The greater variation
in annual incidence estimates for both males and female could
be attributed to the varying diagnostic criteria used. Lower
estimates were reported by Coughlin et al (1993) [21] using
ICD-9 criteria, while higher estimates were reported by Codd
et al (1989) [6] using WHO/ISFC criteria.

Furthermore, Codd et al (1989) [6] reported a temporal
increase in the incidence of DCM over the study period. The
incidence rate rose from 3.9 per 100,000 person-years during
the first 5 years (1975 - 1979) to 7.9 per 100,000 person-years
in the final 5 years (1980 - 1984), effectively demonstrating a
twofold increase over time.

Pediatric populations

Incidence of pediatric DCM was reported by four publications
[24, 26-28] reporting on the same cohort from the Pediatric
Cardiomyopathy Registry sponsored by the National Heart,
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Lung, and Blood Institute (Fig. 3), albeit at two different time
points (1996 - 1999 [24, 27] and 1996 - 2002 [26, 28]). This
registry has collected data on all children with newly diag-
nosed cardiomyopathy in New England and the Central South-
west region of the US. Of the two publications which reported
on all children in these regions who received this diagnosis
between 1996 and 1999 [24, 27], the reported annual incidence
of DCM (including both idiopathic and non-idiopathic causes)
was 0.58 per 100,000 persons (95% confidence interval (CI):
0.51 - 0.65). Two subsequent publications [26, 28] followed
the reporting from this registry, extending the reporting period
until 2002. The updated value of the annual incidence of pedi-
atric DCM was 0.57 per 100,000 (95% CI: 0.52 - 0.63). For
this cohort, Towbin et al (2006) also reported higher incidence
rates in males than females (male: 0.66 (95% CI: 0.58 - 0.75)
vs. female: 0.47 (95% CI: 0.40 - 0.55)), and in Black persons
(0.98 (95% CI: 0.78 - 1.21)) compared with Hispanic (0.58
(95% CI: 0.48 - 0.70)) and White persons (0.33 (95% CI: 0.29
- 0.38)) [26]. Lipshultz et al (2003) [24] also reported vary-
ing annual DCM incidence rates of 0.61, 0.71, 0.58, and 0.48
per 100,000 for the years 1996, 1997, 1998, and 1999, respec-
tively.

Quality assessment

The risk of bias across the seven included cohort studies was
assessed using the Newcastle-Ottawa Scale. It should be noted
that incidence or prevalence of DCM was captured irrespective
of follow-up time; thus, the domain assessing sufficiency of
follow-up length was considered as nonapplicable in all stud-
ies reviewed. All studies reached the maximum score of 6/6 or
4/4. The high quality of these cohort studies was attributable to
the adoption of multi-center hospital data or population-based
data retrieved from national electronic health records or large-
scale registries, thus having good representativeness of the ex-
posed cohort in the community.

The risk of bias across the three cross-sectional studies
was assessed using the Joanna Briggs Institute quality assess-
ment tool. Studies were generally at low risk of bias, since
all studies clearly defined their inclusion criteria, as well as
provided detailed descriptions of their participants and study
settings.

Discussion

To our knowledge, this is the first systematic review to inves-
tigate the prevalence and incidence of DCM within adults and
children of general populations across the US and select Euro-
pean countries.

The most striking result of the reported prevalence and in-
cidence of DCM is the large variability of the estimates across
the studies. In the five studies reporting adult/heterogeneous
DCM prevalence, we saw more than a six-fold increase in idio-
pathic DCM prevalence from the lowest [29] (8.3 per 100,000)
to the highest [18] estimate (59.2 per 100,000) and three-fold
increase in idiopathic/non-idiopathic DCM prevalence (42.8

[23] to 127.9 [18] per 100,000). Similar variability can be seen
in the pediatric prevalence estimates, and to a lesser degree
in the incidence estimates. There may be multiple reasons
for these observed discrepancies. First, the clinical course of
DCM can vary substantially across patients, mostly due to the
variety of causes and triggers affecting the natural history of
the disease [30]. Moreover, some symptoms of DCM overlap
with other non-ischemic cardiomyopathies [10]; thus, having a
correct diagnosis of DCM may be difficult to achieve.
Furthermore, differences in the definition and diagnostic
criteria for DCM across studies may have contributed to the
heterogeneity in DCM estimates. More recent studies analyzed
data from national databases of the US, the UK, and France,
which relied on the utilization of a diagnostic code (ICD-
10-142.0) for ascertainment of DCM cases [18, 20, 23]. How-
ever, older studies [6, 29] tended to ascertain DCM cases based
on the WHO/ISFC Task Force recommendations on the defini-
tion and classification of cardiomyopathies and were carried
out in specific regions of the country. Indeed, the definition
of DCM in the literature has evolved over time [31], and a
growing number of new diagnostic markers are being identi-
fied [10, 32]. The early definition of DCM as per the 1980
WHO/ISFC was merely a broad classification of phenotype
or structural myocardial changes with unknown origins [33];
this definition was then updated in 1995 to include a more de-
tailed understanding of genetic, infectious, and other specific
causes [34]. In 2006, the American Heart Association (AHA)
published a framework for grouping cardiomyopathies that
presented a new perspective on DCM classification [35]. Their
model considered DCM as a heterogeneous cardiomyopathy
that can have both genetic and acquired etiology. Two years
later, in 2008, an influential paper by the European Society of
Cardiology (ESC) Working Group was published on the clas-
sification of cardiomyopathies [36]. Their position statement
provided a clinically oriented classification system in which
disorders of the heart muscle could be categorized based on
ventricular morphology and function instead of genetics or eti-
ology. Subsequent updates from both AHA and ESC have fol-
lowed in recent years, which have aimed to enhance our cur-
rent and developing understanding of the genetics, physiology,
and natural history underlying the disease [1, 5, 10]. In parallel
to updates to the definition of DCM, diagnostics of the disease
have been transforming. Diagnostic methods for DCM were
historically based primarily on clinical characteristics, X-ray,
and electrocardiogram (ECG) tools. However, more modern
cardiac magnetic resonance (CMR) imaging and cardiac ul-
trasound devices can provide high-resolution images, thereby
enabling the identification of additional characteristics such
as myocardial scarring and inflammation. In addition, rou-
tine genetic testing is now recommended for familial cases of
DCM, which can aid in identifying specific mutations that may
contribute to the disease [37]. Improved understanding of its
etiology and advancements in diagnostics over the years have
helped classify different phenotypes of cardiomyopathies and
distinguish DCM from other overlapping etiologies that previ-
ously led to misclassification of DCM patients [5, 37, 38]. In
light of the adapting landscape of definitions and diagnostics
for DCM, it is unsurprising that reported estimates of DCM
prevalence and incidence have differed across studies con-
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ducted at various times and across regions. Nevertheless, more
recent studies using contemporary definitions of DCM should
generally be considered more accurate in reflecting the true
prevalence and incidence of DCM. Modern definitions typi-
cally encompass appropriate diagnostics and the most recent
understanding of the etiology and natural history of the disease
according to experts [31].

Finally, the reported discrepancies in prevalence and in-
cidence estimates across studies may be attributable to differ-
ent methodologies, data sources, and population characteris-
tics. Specifically, differences in demographics of the patient
population (e.g., age, sex, race/ethnicity) may explain some of
the variation in observed figures. Although, within the stud-
ies included, important demographic information describing
the sample population was often not reported. This omission
is significant, as a substantial proportion of DCM cases are
linked to genetic factors, and racial differences in genetic pre-
disposition, such as variants in 77N and LMNA genes, as well
as specific polymorphisms more common in individuals of
African descent, may influence disease prevalence and sever-
ity. Moreover, disparities in healthcare access and socio-envi-
ronmental exposures likely contribute to higher DCM burden
in certain racial and ethnic groups. Difference in study design
(e.g., cross-sectional vs. longitudinal) and data sources (e.g.,
hospital databases vs. population-based registries) further
compound the variability in reported estimates.

It is especially important to consider the data source when
interpreting estimates reported by different studies; for in-
stance, studies reporting on specific regions or single-center
studies may not be generalizable to the general population.
Williams et al (1985) [29] conducted a questionnaire survey
of family practitioners in two regions of England - East An-
glia (Norfolk, Suffolk, and Cambridgeshire) and Essex, Hert-
fordshire, and Bedfordshire. Authors reported the prevalence
of DCM as 8.3 per 100,000 individuals based on a response
rate of only 54% and without objective confirmation of find-
ings by echocardiographic or angiographic means. Thus, their
findings served as only a preliminary study for assessing the
prevalence of DCM in specific regions of the UK. Conversely,
Codd et al (1989) [6] conducted a population-based study of
Olmsted County, Minnesota, by utilizing a central data bank of
Mayo Clinic and the Rochester Epidemiology Project database
to report an idiopathic DCM prevalence of 36.5 per 100,000
individuals. This database, although is restricted to a specific
county in the US, contains medical records of nearly the entire
population of this county, irrespective of demographic or so-
cioeconomic characteristics; only about approximately 5% of
the target population do not consent for their records to be used
in research [39]. In this way, this database can be considered an
exceptionally comprehensive and well-designed data source
for various research activities, including estimating prevalence
and incidence. Nevertheless, extrapolating this dataset to the
entire US population may still be considered biased. Previous
research has demonstrated that although the county is typically
well-matched to other regions of the US in terms of age and
sex, Olmsted County was determined to be less ethnically di-
verse than the entire US population, wealthier, and more edu-
cated. Thus, the study conducted within Olmsted County may
not be generalizable to the current US population.

Data on pediatric DCM prevalence were sparse, with only
three studies reporting. The large discrepancy between the
reported results is mostly due to different diagnostic criteria
utilized by the respective studies. The prevalence estimates
reported by Ababio et al (2023) [18] may be considered more
precise since Codd et al (1989) [6] used dated diagnostic crite-
ria and Angelini et al (2018) [19] was not a population-based
study and cases were ascertained based on voluntary participa-
tion in the questionnaire followed by ECG and CMR evalu-
ations which were subject to psychological, social, and eco-
nomic pre-testing biases. As seen in the adult/heterogeneous
population, pediatric DCM prevalence estimates also showed
variation according to the DCM diagnostic criteria used, as re-
ported by Ababio et al (2023) [18]. The prevalences of children
with validated, idiopathic, or total (idiopathic and non-idio-
pathic) DCM were 2.4, 1.2, and 2.6 cases per 100,000 persons
for children aged < 11 years, and estimates were 2.6, 1.3, and
2.8 cases per 100,000 for those aged 12 - 17 years, respective-
ly. Moreover, older children tended to show higher prevalence
estimates in comparison with younger ones. This highlights
the lack of reliable data on prevalence and incidence of pediat-
ric DCM. More studies should be conducted, especially those
stressing upon idiopathic and genetic forms of DCM.

Four studies reported data for incidence of DCM [6, 21,
22, 25] in the adult/heterogeneous general population, ranging
from 6 to 7.9 per 100,000 individuals. Coughlin et al (1993)
[21] reported incidence rates of DCM based on ICD-9 diag-
nostic codes. Conversely, Codd et al (1989) [6] and Rakar et al
(1997) [25] based their definitions on WHO/ISFC Task Force
recommendations, while Herd et al (1991) [22] did not report
any specific DCM diagnosis criteria. Incidence rates tended to
be higher in studies utilizing non-ICD diagnostic codes. Of all
the studies reporting incidence rates, only Codd et al (1989)
[6] utilized a population-based database for ascertainment of
DCM cases. However, this may not be generalizable to the cur-
rent US population due to its limited sample size, and changes
in disease epidemiology and clinical care since its publication.
Rakar et al (1997) [25] utilized a cardiomyopathies registry
and post-mortem database of a cardiology department in Tri-
este University for DCM case ascertainments, and thus can-
not be generalized to the overall Italian population. Herd et al
(1991) [22] ascertained DCM cases based on a retrospective
review of data from hospitalizations, outpatient visits, and au-
topsy records in a single center. Likewise, their study results
cannot be generalized to the overall UK population. Moreover,
their study also considered cases of alcoholic cardiomyopa-
thies. Overall, none of these studies presented incidence rates
that were truly representative of a national population, as they
were all carried out in specific regions within a country. Last-
ly, only one study reported data for incidence of DCM in the
pediatric population (0.6 per 100,000 individuals) [27]. This
highlights a knowledge gap in the existing literature in this
population.

Strengths and limitations

Our review has several key strengths. Firstly, the review meth-
odology was rigorous, and literature searches were compre-
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hensive and thorough, encompassing two major electronic
databases and gray literature searches. Our review compiles
all published evidence on the topic, providing estimates of
prevalence and incidence for DCM in the general population
of select pre-specified countries. Further, this study identified
various challenges and gaps in the reported studies, includ-
ing issues related to inconsistent diagnostic criteria utilized to
identify DCM patients, technological advancements in tech-
niques over time causing significant variations in estimates,
and the evolution of the definition of DCM which may lead to
either under- or over-representation of DCM cases.

However, our review is not without limitations, which
should be considered when interpreting the findings. First, we
restricted inclusion to studies published in English; therefore,
non-English but otherwise relevant studies would have been
missed. Additionally, a key limitation of our research was that
we focused on including data from select countries; namely,
the US, France, Germany, Italy, Spain, and the UK. This geo-
graphical limitation may reduce generalizability of the results,
and the global prevalence and incidence of DCM could not
be estimated. Furthermore, as approximately 35% of DCM
cases arise due to genetic factors, including data from Mid-
dle Eastern, South American, and Asian populations would
provide more insight into the epidemiology of DCM and any
variations across geographic regions. Further up-to-date re-
search into the prevalence and incidence of DCM outside of
our selected countries is warranted to understand the complete
prevalence and incidence of the disease. Despite employing a
rigorous methodology for the selection of studies from pub-
lished literature, the possibility of having excluded potentially
relevant studies on the topic cannot be completely ruled out
due to the highly heterogeneous nature of the disease and over-
lapping etiologies of DCM with other cardiac-related issues.
Furthermore, limitations associated with the studies included
in our review should be noted. Inherent limitations are present
due to the nature of the study designs and use of retrospective
observational data. Also, subclinical DCM cases may not be
adequately represented in these study populations which may
result in underestimation of DCM prevalence or incidence
rates. Another limitation is the possibility that the patients
included in these databases may also be more likely to have
insurance coverage when compared with the general popula-
tion. This bias can result in underestimating the prevalence and
impact of conditions like DCM in uninsured or underinsured
groups, who may have different risk factors and healthcare ac-
cess. Addressing this bias is crucial for more accurate and in-
clusive health research. Lastly, some prevalent data originated
from small regions or single-center studies, which may not be
representative of the general population. However, this was
not considered to have strongly affected our results, which rely
primarily on figures from large representative studies.

It is acknowledged that the described variations across
studies have significant impact on the precise prevalence and
incidence estimates of DCM and thus underscore the need for
more carefully designed future studies. Moreover, guidelines
providing diagnostic criteria can continue to develop to take
into consideration evolving diagnostic and genetic markers,
new disease presentations and reclassifications which will help
improve the accuracy of case estimations. These developments

will help tailor specific therapies for patients by imparting bet-
ter clinical care and help improve prognosis as well.

Conclusions

Our review identified varied prevalence and incidence rates
of DCM as reported across different geographic areas, time
periods, sexes, races, and definitions of DCM. Contributing
factors to this variation include the sources of population data,
the definition of DCM, methodologies used to identify and as-
certain cases of DCM, and study populations when compar-
ing prevalence or incidence rates across regions. The lack of
reliable data on pediatric DCM and clear reporting of data on
idiopathic and genetically associated DCM is an unmet need in
this field. Moving forward, to obtain more accurate estimates
of DCM prevalence and incidence, future studies should stand-
ardize selection criteria according to established definitions of
DCM.
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