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OBJECTIVE: To estimate prevalence of childhood-onset Duchenne and Becker muscular dystrophies
(DBMD) in 6 sites in the United States by race/ethnicity and phenotype (Duchenne muscular dystrophy
[DMD] or Becker muscular dystrophy [BMD]).

abstract

METHODS: In 2002, the Centers for Disease Control and Prevention established the Muscular Dystrophy

Surveillance, Tracking, and Research Network (MD STARnet) to conduct longitudinal, population-based
surveillance and research of DBMD in the United States. Six sites conducted active, multiple-source
case ﬁnding and record abstraction to identify MD STARnet cases born January 1982 to December 2011.
We used cross-sectional analyses to estimate prevalence of DBMD per 10 000 boys, ages 5 to 9 years, for
4 quinquennia (1991–1995, 1996–2000, 2001–2005, and 2006–2010) and prevalence per 10 000 male
individuals, ages 5 to 24 years, in 2010. Prevalence was also estimated by race/ethnicity and phenotype.
RESULTS: Overall, 649 cases resided in an MD STARnet site during $1 quinquennia. Prevalence estimates

per 10 000 boys, ages 5 to 9 years, were 1.93, 2.05, 2.04, and 1.51, respectively, for 1991–1995,
1996–2000, 2001–2005, and 2006–2010. Prevalence tended to be higher for Hispanic individuals than
non-Hispanic white or black individuals, and higher for DMD than BMD. In 2010, prevalence of DBMD
was 1.38 per 10 000 male individuals, ages 5 to 24 years.
CONCLUSIONS: We present population-based prevalence estimates for DBMD in 6 US sites. Prevalence differed

by race/ethnicity, suggesting potential cultural and socioeconomic inﬂuences in the diagnosis of
DBMD. Prevalence also was higher for DMD than BMD. Continued longitudinal surveillance will permit us
to examine racial/ethnic and socioeconomic differences in treatment and outcomes for MD STARnet cases.
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WHAT’S KNOWN ON THIS SUBJECT: Worldwide
prevalence estimates of Duchenne and Becker
muscular dystrophies (DBMD) vary, likely due to
differences in diagnostic criteria, ascertainment,
and survival. To date, no population-based
prevalence data for DBMD by race/ethnicity have
been published in the United States.
WHAT THIS STUDY ADDS: Approximately 2 per
10 000 boys, ages 5 to 9 years, in 6 sites in the
United States have DBMD; prevalence remained
rather constant across 4 birth cohorts that
spanned 2 decades. Prevalence differed among
selected racial/ethnic groups across the time
period examined.
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Duchenne and Becker muscular
dystrophies (DBMD) are allelic
X-linked neuromuscular disorders.
Worldwide, prevalence of DBMD has
ranged from 0.1 to 1.8 per 10 000
male individuals.1–7 Studies of
Duchenne muscular dystrophy (DMD)
prevalence (per 10 000 male
individuals) suggest estimates of 0.1
in South Africa,1 0.5 to 1.0 in Asian
countries,2,3,8,9 0.7 to 1.0 in North
America,5,10 and 0.2 to 2.8 in
European countries.4,6,7,11–19 Some of
these studies also examined Becker
muscular dystrophy (BMD)
prevalence, suggesting corresponding
estimates of 0.01,1 0.1 to 0.2,2,3 0.2,5
and 0.1 to 0.7,4,6,7 respectively. A
recent meta-analysis of worldwide
prevalence of muscular dystrophies
suggests prevalences of DMD and
BMD as 0.5 and 0.1 per 10 000 male
individuals, respectively.20
Differences in prevalence may reﬂect
changes in diagnostic methods, along
with racial/ethnic variations and age
ranges of the populations studied.
Current clinical management, such as
steroid use,21 ventilatory
assistance,22–24 and scoliosis
surgery,25 has improved survival for
patients with DBMD. This improved
survival is accompanied by new
multisystem complications and the
need for long-term care.26
Appropriate management is predicted
to improve quality of life for patients
and their families. For example,
families with an affected child require
more support/social services to help
cope with caring for the child and the
concomitant increase in health care
costs.27,28 Improved understanding of
overall and age-speciﬁc prevalence of
DBMD is critical to help plan for
medical and social services,
particularly as children transition
from pediatric to adult services, and
to evaluate the impact of lifeprolonging therapies.
In 2002, the Centers for Disease
Control and Prevention established
the Muscular Dystrophy Surveillance,
Tracking, and Research Network

(MD STARnet) to implement
population-based surveillance and
research for DBMD. In 2004, the MD
STARnet began active, populationbased surveillance. Previously, we
reported preliminary point prevalence
for 2007 by using data from 4 MD
STARnet sites29; before our report, the
most recent US prevalence estimates
were published in 1974.30 In our
current report, we present data from
all MD STARnet sites through 2010
and estimate population-based
prevalence for DBMD by age, race/
ethnicity, and phenotype.

METHODS
The MD STARnet is a US, multisite
population-based cohort for
surveillance and research of DBMD.31
Sites comprise Arizona, Colorado,
Georgia, Hawaii, Iowa, and the
western 12 counties of New York
State (henceforth termed New York).
Public health authority for birth
defects surveillance in Colorado,
Georgia, Iowa, and New York was
expanded to permit active case
ﬁnding and record abstraction for
DBMD; in Arizona and Hawaii,
institutional review board approval
was obtained for these activities from
the University of Arizona and the
Hawaii Department of Health,
respectively, and as needed, health
care facilities where data collection
occurred.

Surveillance Data Collection
An eligible MD STARnet case had
a birthdate on or after January 1,
1982, and on or before December 31,
2011, resided in an MD STARnet site
during any part of that time period,
and was diagnosed with childhoodonset DBMD. As described
elsewhere,31 case ﬁnding was
conducted in medical records (eg,
neuromuscular clinics, hospitals) by
using the International Classiﬁcation
of Diseases, Ninth Revision, Clinical
Modiﬁcation code 359.1 (hereditary
progressive muscular dystrophy) and
in death certiﬁcates by using
International Classiﬁcation of

Diseases, 10th Revision, Clinical
Modiﬁcation code G71.0 (muscular
dystrophy). For each case,
demographic and clinical data were
systematically abstracted from
available medical records by using
the MD STARnet surveillance
instrument.
Selected, de-identiﬁed clinical data
for each case were reviewed by
a neuromuscular physician at each
site and assigned an MD STARnet
case deﬁnition (deﬁnite, probable,
possible, asymptomatic, female)
(Supplemental Table 4).32 If the
individual reviews were concordant,
the case was assigned to the
consensus deﬁnition; if discordant,
they were discussed by all physicians
to generate a consensus deﬁnition.
Surveillance data collection in
Arizona, Colorado, Iowa, and New
York began in 2004; data collection in
Georgia and Hawaii began in 2006
and 2010, respectively. For eligible
cases, abstractors conducted
retrospective longitudinal abstraction
of medical records from the diagnosis
date of DBMD until death, migration
out of the site, or the start of
prospective data collection (2004,
2006, or 2010) in a site. Cases who
continued to reside in a site after the
start of data collection were
abstracted annually thereafter
(eg, 2005–2012 for Arizona,
Colorado, Iowa, and New York) until
death or out-migration to obtain
updated residence, diagnostic,
comorbidity, and treatment data.
Additional data obtained for
a probable, possible, or asymptomatic
case were re-reviewed to determine if
the case deﬁnition needed revision.
Newly diagnosed cases were
enumerated prospectively and
followed annually until death or outmigration.

Study Sample
MD STARnet surveillance data
comprise 1054 cases. After excluding
all elective terminations (n = 4),
female (n = 9) and male individuals
born before January 1, 1986, or after
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December 31, 2005 (n = 196), our
sample included 845 (707 deﬁnite,
58 probable, 75 possible, 5
asymptomatic) male cases (Table 1).
This birth period permitted followup to at least age 5 years (average
age of diagnosis)33 and, because
DBMD is rare, estimation of
prevalence by quinquennia (ie,
5-year intervals: 1991–1995,
1996–2000, 2001–2005,
2006–2010) that corresponded to
available census and midcensus
data.

Residence at diagnosis and at each
subsequent identiﬁed clinic visit was
used to systematically assign case
annual residence from birth year
through December 31, 2010. Cases
who remained in an MD STARnet site
from the previous calendar year or
who moved into the site, died, or
migrated out during a calendar year
were assigned residence in that site
for that year. Cases that relocated
from one site to another were
assigned residence in the most recent
site the year after migration to
maintain independent observations
per year. Cases with 2 or more years
between identiﬁed clinic visits in
a site were assigned residence in that
site for those years; those without
an identiﬁed clinic visit for 3 or
more years after their most recent
identiﬁed clinic visit were censored in
the year of their most recent
identiﬁed visit.

Case race/ethnicity was assigned as
recorded in medical record data, or if
missing, birth parent data from birth
certiﬁcates or medical records. If
recorded maternal and paternal race/
ethnicity matched (eg, both listed as
Hispanic), the case was imputed by
that value; if it differed (eg, one listed
as Hispanic, the other as non-Hispanic
white), the case was assigned as
multiple race/ethnicity. If only
maternal race/ethnicity was
available, the case was assigned that
value; missing maternal data
generated missing case race/
ethnicity.

Phenotype was assigned based on
age of ﬁrst symptoms. If the earliest
MD symptoms reportedly occurred
before the ﬁfth birthday, the case
was assigned as DMD. If symptoms
occurred on or after the ﬁfth

birthday, the case was assigned as
BMD.34

Survey Data Collection
Beginning in 2007, primary
caregivers (in priority order: birth
mother, birth father, legal guardian)
of deﬁnite and probable cases were
invited to participate in a telephone
survey to supplement data
(eg, socioeconomic factors, social
support) collected by medical record
abstraction.35 Data collection was
conducted in 2 cycles. The ﬁrst
spanned April 2007 to May 2008
and included caregivers from
Arizona, Colorado, Iowa, and New
York. The second spanned April
2009 to March 2012 and included
additional caregivers from these
sites, as well as those from Georgia
and Hawaii. For cases born 1986 to
2005, interviews were conducted
with 298 (53% of eligible)
caregivers (birth mothers = 258,
86.6%), which represented 298
cases and 38 affected male siblings.
Survey data collection was approved
by the institutional review board at
each site.

TABLE 1 Selected Characteristics of Male Cases Identiﬁed by MD STARnet, 1991–2010
All

Case status
Deﬁnite
Probable
Possible
Asymptomatic
Deﬁnite and probable cases
Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Non-Hispanic AIAN
Non-Hispanic API
Non-Hispanic Other
Hispanic
Unknown
Phenotype
DMD
BMD
Unclassiﬁed
No. of cases/family
1
$2

Arizona

Colorado

Georgia

Hawaii

New Yorka

Iowa

n

%

n

%

n

%

n

%

n

%

n

%

n

%

845
707
58
75
5
765

83.7
6.9
8.9
0.6

182
165
6
10
1
171

90.7
3.3
5.5
0.5

176
158
4
11
3
162

89.8
2.3
6.3
1.7

261
195
25
41
0
220

74.7
9.6
15.7
0.0

23
12
6
5
0
18

52.2
26.1
21.7
0.0

101
95
3
3
0
98

94.1
3.0
3.0
0.0

102
82
14
5
1
96

80.4
13.7
4.9
1.0

441
57
3
20
27
157
60

57.6
7.5
0.4
2.6
3.5
20.5
7.8

72
2
3
0
13
63
18

42.1
1.2
1.8
0.0
7.6
36.8
10.5

89
5
0
2
5
50
11

54.9
3.1
0.0
1.2
3.1
30.9
6.8

140
41
0
6
4
29
0

63.6
18.6
0.0
2.7
1.8
13.2
0.0

1
0
0
7
3
1
6

5.6
0.0
0.0
38.9
16.7
5.6
33.3

70
4
0
4
1
9
10

71.4
4.1
0.0
4.1
1.0
9.2
10.2

69
5
0
1
1
5
15

71.9
5.2
0.0
1.0
1.0
5.2
15.6

543
219
3

71.0
28.6
0.4

124
46
1

72.5
26.9
0.6

108
54
0

66.7
33.3
0.0

149
70
1

67.7
31.8
0.5

13
5
0

72.2
27.8
0.0

65
32
1

66.3
32.7
1.0

84
12
0

87.5
12.5
0.0

601
164

78.6
21.4

130
41

76.0
24.0

119
43

73.5
26.5

181
39

82.3
17.7

16
2

88.9
11.1

77
21

78.6
21.4

78
18

81.3
18.8

AIAN, American Indian or Native American; API, Asian or Paciﬁc Islander.
a Includes 12 counties in western New York State.
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Statistical Analysis
We calculated case frequency
distributions by MD STARnet site
(Arizona, Colorado, Georgia, Hawaii,
Iowa, New York), case deﬁnition
(deﬁnite, probable, possible,
asymptomatic), race/ethnicity (nonHispanic white, non-Hispanic black,
non-Hispanic American Indian or
Native American, non-Hispanic Asian
or Paciﬁc Islander, non-Hispanic other,
Hispanic, unknown), phenotype (DMD,
BMD), and cases per household (1, 2 or
more); frequency distributions also
were calculated for total male residents
by site and race/ethnicity. For deﬁnite
and probable cases combined, we
explored changes in prevalence over
time by calculating estimates for
several quinquennia as follows:
ðNumber of cases residing in the MD
STARnet site during the quinquenniumÞ
ðNumber of boys; ages 5 to 9 years;
residing in the MD STARnet site
obtained from census or midcensus
estimates for the quinquenniumÞ:

We deﬁned a case as a resident
during a quinquennium if he was
identiﬁed as a resident for at least
part of the quinquennium. Census
data for a particular quinquennium
were those published 5 years after
the end of the quinquennium (eg,
2005 estimates were used for
1996–2000). Population estimates for
midcensus (1995 and 2005) and
census (2000 and 2010) data were
those estimated for July 1 of the
respective year. We also estimated
prevalence of DBMD in 2010 deﬁned
as follows:
ðNumber of cases; ages 5 to 24 years;
residing in the MD STARnet site in 2010Þ
ðNumber of males; ages 5 to 24 years;
residing in the MD STARnet site in 2010Þ:

We used the 2010 census estimates
for male individuals, ages 5 to 9, 10 to
14, 15 to 19, and 20 to 24 years to
estimate prevalence for each age
group. Additionally, we estimated
prevalence by the 3 largest racial/
ethnic groups (non-Hispanic white,
non-Hispanic black, and Hispanic),
phenotype, and site; Hawaii was

excluded from subgroup analyses
because of having identiﬁed only 2
cases from these racial/ethnic groups.
The Poisson approximation to the
binomial distribution was used to
calculate 95% conﬁdence intervals.
We conducted 3 sensitivity analyses.
We compared residence histories
generated from surveillance data with
self-reports from the telephone
surveys to evaluate the use of
available medical records to generate
residence histories. We also
estimated prevalence including
possible and asymptomatic cases to
examine potential bias introduced by
variability in the quality and
availability of clinical data among
sites. Last, we estimated prevalence
restricting the sample to the oldest
case in each family to discern the
impact that families with more than
1 case contributed to prevalence.

RESULTS
Overall, 707 (83.7%) of the 845
pooled cases (ie, all sites combined)

were classiﬁed as deﬁnite (Table 1);
case status for 82.0% of deﬁnite cases
was based on DNA analysis
demonstrating a dystrophin mutation
(data not shown). Among the 765
deﬁnite and probable cases, most
were non-Hispanic white (57.6%),
diagnosed with DMD (71.0%), and
the only case in the family (78.6%);
this pattern was observed in each site
except for race/ethnicity in Hawaii.
Among boys, ages 5 to 9 years, pooled
prevalence for DBMD was 1.93 in
1991–1995, 2.05 in 1996–2000, 2.04
in 2001–2005, and 1.51 in
2006–2010 (Table 2). Racial/ethnicspeciﬁc prevalence was highest for
Hispanic individuals in each
quinquennium, except for
2006–2010, and lowest for nonHispanic black individuals.
Prevalence for DMD exceeded that of
BMD in each quinquennium. Analysis
of site-speciﬁc prevalence by race/
ethnicity tended to parallel that for
pooled prevalence, although
meaningful comparisons were limited
for non-Hispanic black and Hispanic

TABLE 2 Prevalence of Deﬁnite and Probable Male Cases (n = 649) per 10 000 Boys, Ages 5 to
9 Years, Identiﬁed by MD STARnet, 1991–2010

Deﬁnite and probable cases

Race/ethnicity
Non-Hispanic white

Non-Hispanic black

Hispanic

Phenotype
DMD

BMD

Quinquennium

Cases

Population

Prevalence

95% CI

1991–1995
1996–2000
2001–2005
2006–2010

150
178
179
142

778 716
869 321
879 300
942 791

1.93
2.05
2.04
1.51

(1.63–2.26)
(1.76–2.37)
(1.75–2.36)
(1.27–1.78)

1991–1995
1996–2000
2001–2005
2006–2010
1991–1995
1996–2000
2001–2005
2006–2010
1991–1995
1996–2000
2001–2005
2006–2010

98
108
105
88
9
16
13
10
28
38
38
27

538 981
537 239
512 206
504 201
121 965
139 199
135 329
144 476
88 570
141 042
176 768
220 040

1.82
2.01
2.05
1.75
0.74
1.15
0.96
0.69
3.16
2.69
2.15
1.23

(1.48–2.22)
(1.65–2.43)
(1.68–2.48)
(1.40–2.15)
(0.34–1.40)
(0.66–1.87)
(0.51–1.64)
(0.33–1.27)
(2.10–4.57)
(1.91–3.70)
(1.52–2.95)
(0.81–1.79)

1991–1995
1996–2000
2001–2005
2006–2010
1991–1995
1996–2000
2001–2005
2006–2010

117
127
141
111
39
50
37
30

778 716
869 321
879 300
942 791
778 716
869 321
879 300
942 791

1.43
1.46
1.60
1.18
0.50
0.58
0.42
0.32

(1.17–1.72)
(1.22–1.74)
(1.35–1.89)
(0.97–1.42)
(0.36–0.68)
(0.43–0.76)
(0.30–0.58)
(0.21–0.45)

CI, conﬁdence interval.
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TABLE 3 Prevalence in 2010 of Deﬁnite and Probable Male Cases (n = 530) per 10 000 Male
Individuals, Ages 5 to 24 Years, Identiﬁed by MD STARnet, 1991–2010
Age Group, y

Cases

Population

Prevalence

95% CI

All
20–24
15–19
10–14
5–9

530
95
153
155
127

3 827 532
960 866
985 263
938 612
942 791

1.38
0.99
1.55
1.65
1.35

(1.27–1.51)
(0.80–1.21)
(1.32–1.82)
(1.40–1.93)
(1.12–1.60)

All
20–24
15–19
10–14
5–9
All
20–24
15–19
10–14
5–9
All
20–24
15–19
10–14
5–9

312
61
90
85
76
38
4
14
10
10
120
20
36
37
27

2 147 039
564 779
558 178
519 881
504 201
605 232
143 512
166 175
151 069
144 476
797 913
185 830
192 816
199 227
220 040

1.45
1.08
1.61
1.63
1.51
0.63
0.28
0.84
0.66
0.69
1.50
1.08
1.87
1.86
1.23

(1.30–1.62)
(0.83–1.39)
(1.30–1.98)
(1.31–2.02)
(1.19–1.89)
(0.44–0.86)
(0.08–0.71)
(0.46–1.41)
(0.32–1.22)
(0.33–1.27)
(1.25–1.80)
(0.66–1.66)
(1.31–2.58)
(1.31–2.56)
(0.81–1.79)

All
20–24
15–19
10–14
5–9
All
20–24
15–19
10–14
5–9

389
64
106
121
98
138
31
46
33
28

3 827 532
960 866
985 263
938 612
942 791
3 827 532
960 866
985 263
938 612
942 791

1.02
0.67
1.08
1.29
1.04
0.36
0.32
0.47
0.35
0.30

(0.92–1.12)
(0.51–0.85)
(0.88–1.30)
(1.07–1.54)
(0.84–1.27)
(0.30–0.43)
(0.22–0.46)
(0.34–0.62)
(0.24–0.49)
(0.20–0.43)

Deﬁnite and probable cases

Race/ethnicity
Non-Hispanic white

Non-Hispanic black

Hispanic

Phenotype
DMD

BMD

CI, conﬁdence interval.

cases due to single or zero counts;
site-speciﬁc estimates by phenotype
also showed similar patterns to those
for all sites combined, but cell sizes
limited meaningful comparisons for
BMD (data not shown).
In 2010, pooled prevalence for the
530 deﬁnite and probable cases was
1.38 per 10 000; estimates ranged
from 0.99 among cases ages 20 to
24 years to 1.65 among those ages 10
to 14 years (Table 3). Racial/ethnicspeciﬁc prevalence for all age groups
combined was 0.63 for non-Hispanic
black individuals, 1.45 for nonHispanic white individuals, and 1.50
for Hispanic individuals. Estimates for
Hispanic individuals exceeded those
for non-Hispanic white individuals for
all but the youngest age group; those
for non-Hispanic black individuals

were consistently the lowest for each
age group. Prevalence for all age
groups combined was 1.02 for DMD
and 0.36 for BMD; estimates were
lowest for DMD among the oldest age
group, whereas the reverse was
observed for BMD.
Among the 296 caregivers (except
Hawaii, n = 2) who completed the
telephone survey, 261 (88.2%) had
complete concordance by year for
residence history constructed from
surveillance data and that reported in
the survey; 288 (97.3%) caregivers
had concordant residence histories
for each quinquennium analyzed
(data not shown). Inclusion of
possible and asymptomatic cases
produced higher, but similar,
prevalence patterns for each
quinquennium or age group

(Figs 1 and 2; Supplemental Tables 5
and 6); the larger increase in the
earlier quinquennia reﬂected the
higher number of possible and
asymptomatic cases in those years.
Also, racial/ethnic-speciﬁc estimates
that included possible and
asymptomatic cases were slightly
increased compared with those for
deﬁnite and probable cases
(Supplemental Tables 5 and 6).
Restriction of cases to the oldest case
in each family attenuated the
estimates, but preserved patterns
identiﬁed for pooled prevalence (data
not shown).

DISCUSSION
We present population-based
estimates of the prevalence of
childhood-onset DBMD in 6 US sites.
Prevalence among 5- to 9-year-olds
was approximately 2 per 10 000 boys,
in all quinquennia except 2006–2010.
Prevalence among non-Hispanic
white individuals paralleled that for
all racial/ethnic groups combined,
whereas prevalence among Hispanic
individuals decreased across
quinquennia, but tended to exceed
that for other racial/ethnic groups
examined; prevalence was lowest
among non-Hispanic black
individuals. Also, DMD was 3 times
more prevalent than BMD. In 2010,
prevalence of DBMD among 5- to
24-year-olds was 1.38 per 10 000
male individuals.
The lower prevalence in 2006–2010
may reﬂect delayed diagnosis of
DBMD among MD STARnet cases.33 It
also may reﬂect a change in parental
reproductive choice; however,
a separate analysis observed that
reproductive patterns of MD STARnet
mothers after knowledge of family
history of DBMD tended to be similar
to those without such family
history.36 The similar estimates for all
cases and non-Hispanic white cases
reﬂect the sizable proportion of
non-Hispanic white individuals in the
MD STARnet; future efforts will
include expanding surveillance among
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FIGURE 1
Prevalence estimates per 10 000 male individuals by quinquennium with and without possible and
asymptomatic cases, identiﬁed by MD STARnet, 1991–2010.

minority populations. It also may
reﬂect racial/ethnic differences in
time to diagnosis and access to care,
random ﬂuctuations, or true
differences in prevalence of DBMD
across these racial/ethnic groups.
Conversely, the increased prevalence
among Hispanic individuals may
reﬂect suspected underreporting in
census estimates for Hispanic

children, ages 5 to 9 years.37
Additionally, our deﬁnitions for DMD
and BMD, determined from age of
onset of signs and symptoms, may
have also biased the true prevalence
of each phenotype.
Previous data are unavailable to
compare prevalence of DBMD for
consecutive cohorts of boys, ages 5 to
9 years. Our prevalence of 1.38 per

FIGURE 2
Prevalence estimates for 2010 per 10 000 male individuals by age group, with and without possible
and asymptomatic cases, identiﬁed by MD STARnet, 1991–2010.

10 000 male individuals, ages 5 to
24 years was lower than the 1.8 per
10 000 boys younger than 16 years
in western Sweden.7 It also was less
comparable to other studies of
original data on prevalence of
DBMD among all male individuals in
the population. By using 2010 US
census data, which showed that
29.0% of all male individuals in the
MD STARnet sites were ages 5 to
24 years,38 we can extrapolate our
prevalence estimate (1.38 per
10 000) to all male individuals,
regardless of age. Our extrapolated
estimate (0.4 per 10 000) becomes
more comparable to the combined
estimates for DMD and BMD (per
10 000 male individuals) from
Slovenia (0.4)4 and South Africa
(0.1)1, but less comparable to the
combined estimates from northern
England (1.6)6; Alberta, Canada
(1.1)5; Hong Kong (1.1)2; and
southern Japan (0.9).3
In our subgroup analyses, prevalence
patterns observed for non-Hispanic
white and black individuals were
similar to those reported in South
Africa, being higher in white and
lower in black individuals.1 Our
prevalence of 1.12 for DMD among
male individuals, ages 5 to 24 years,
in 2010 was lower than the
prevalence (2.8) for male individuals,
ages 20 years or younger, in Bologna,
Italy,18 and that (2.4) for boys, ages 5
to 16 years, in Birmingham, United
Kingdom.19 Again, extrapolating our
DMD prevalence estimate to all male
individuals (0.3 per 10 000) was
comparable to DMD prevalence in
several other countries (0.2–0.8).8–17
Similarly, extrapolating our BMD
prevalence estimate to all male
individuals (0.1 per 10 000) was
comparable to several other studies
(0.1–0.2),2–5,7 although it was higher
than the prevalence (0.01) in South
Africa1 and lower than that (0.7) in
northern England.6 Additional DMD
or BMD studies were less comparable
to ours, as they provided estimates
per total residents rather than those
for male individuals only, or reported
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estimates among live male
births.39–47
Prevalence differences identiﬁed
between our study and previous
studies may reﬂect the changes in
diagnostic methods over the past
quarter century; many
studies5,8–10,12,16,19 predated current
diagnostic methods, potentially
leading to misclassiﬁcation of
muscular dystrophy type. Prevalence
differences identiﬁed may also be
due, in part, to the racial/ethnic
composition of our sample;
speciﬁcally, our cases were mostly
non-Hispanic white and had
insufﬁcient numbers of cases to
examine estimates for some racial/
ethnic groups (eg, Asian and Paciﬁc
Islander). Last, they may be due to
differences in the age range of the
comparison populations used1–19;
given the life expectancy for DBMD,
inclusion of all male individuals in the
comparison population reduced
estimates, as evidenced by our
extrapolated estimates.
The strengths of our retrospective
and prospective longitudinal
surveillance approach included
timely identiﬁcation and follow-up of
a sizable cohort. Our detailed case
deﬁnitions required laboratory or
family pedigree data for certainty of
classiﬁcation comparable to what
would be obtained from ascertaining
cases from specialized neuromuscular
centers. Use of multiple-source
population-based case ﬁnding
improved our potential for
comprehensive ascertainment across
each MD STARnet site. It also
permitted calculation of population

parameters, which is difﬁcult when
ascertaining cases from specialized
neuromuscular centers. Additionally,
collection of longitudinal, populationbased surveillance data permitted
calculation of prevalence estimates
for several quinquennia and an
improved opportunity to generalize
these estimates.
Our longitudinal surveillance
approach was limited by its reliance
on available medical record data. Only
these data were available to generate
residence history for each case;
however, comparison of residence
histories constructed from
surveillance data with self-reports
from a subgroup of caregivers
showed a high concordance,
suggesting we captured the years of
residence for cases. Our previous
comparison48 of selected
characteristics showed little
difference between caregiver
participants and nonparticipants,
suggesting that our comparison of
residence histories may be extended
to all caregivers. Also, available
medical records may have contained
insufﬁcient information for diagnostic
milestones and disease progression,
reﬂected in part, by differing
percentages of possible cases across
sites in the earlier quinquennia.
Estimation of prevalence, including
possible and asymptomatic cases,
increased the magnitude of
prevalence estimates, as expected,
but did not inﬂuence patterns
identiﬁed. Additionally, reliance on
medical records may have biased
identiﬁcation toward families with
more than 1 affected case, as these

families may have been more likely
to have sufﬁciently detailed records
for case deﬁnition. Although
estimates using only the oldest case
per family were attenuated, as
expected, they showed similar
patterns to those families with
multiple affected cases.

CONCLUSIONS
Approximately 2 per 10 000 boys in
6 US sites, ages 5 to 9 years, were
affected with DBMD. Prevalence
differences were observed among
selected racial/ethnic groups; DMD
prevalence was threefold higher than
BMD prevalence. In 2010,
approximately 1.4 per 10 000 male
individuals, ages 5 to 24 years, were
affected. Our ﬁndings are of
particular importance to health care
providers and policy makers for
planning needed services for cases as
their disease progresses. Continued
longitudinal surveillance will permit
ongoing examination of racial/ethnic
and socioeconomic differences in
treatment and outcomes for MD
STARnet cases.
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