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Abstract

Introduction: Racial/ethnic differences in diagnostic and treatment services have been identified
for a range of health conditions and outcomes. The current study aimed to analyze whether there
are racial/ethnic differences in the timing of diagnostic testing and treatments for males with
Duchenne Muscular Dystrophy (DMD).

Methods: Diagnostic and clinical data for male individuals with DMD born during 1990-2010
were analyzed from eight sites (Arizona, Colorado, Georgia, lowa, Piedmont Region of North
Carolina, western New York, South Carolina, Utah) of the Muscular Dystrophy Surveillance
Tracking and Research Network (MD STARnel). Seven milestones related to diagnosis/treatment
experiences were selected as outcomes. Times to each milestone were estimated and compared
by four racial/ethnic groups using Kaplan-Meier estimation and Cox proportional hazard models.
Times between initial evaluation or diagnostic testing and later milestones were also compared by
race/ethnicity.

Results: We identified 682 males with definite or probable DMD of whom 61.7% were
non-Hispanic White, 20.5% Hispanic, 10.6% other, and 7.2% non-Hispanic Black. Seven
milestone events were studied (initial evaluation, first neurology/neuromuscular visit, diagnosis,
corticosteroid treatment first offered, corticosteroid treatment started, first electrocardiogram or
echocardiogram, and first pulmonary function testing). The first five milestone events occurred
at an older age for non-Hispanic Black individuals compared to non-Hispanic White individuals.
Time from diagnosis to first offering of corticosteroids and initiation of corticosteroid therapy
was later for Hispanic individuals compared to non-Hispanic White individuals. When accounting
for timing of initial evaluation/diagnosis, offering of corticosteroids continued to occur later, but
first pulmonary testing occurred earlier, among Hispanic individuals compared to non-Hispanic
Whites. No significant delays remained for non-Hispanic Black individuals after accounting for
later initial evaluation/diagnosis.

Conclusion: We described racial/ethnic differences in ages at selected diagnostic and treatment
milestones. The most notable differences were significant delays for five of seven milestones

in non-Hispanic Black individuals, which appeared to be attributable to later initial evaluation/
diagnosis. Findings for Hispanic individuals were less consistent. Efforts to address barriers to
early evaluation and diagnosis for non-Hispanic Black children with DMD may promote more
timely initiation of recommended disease monitoring and interventions.

Keywords
Duchenne muscular dystrophy; race; ethnicity; health services; disparities

Introduction

Duchenne Muscular Dystrophy (DMD) is an X-linked condition caused by a mutation in
the DMD gene that interferes with dystrophin production. Typically, the symptoms of DMD
are observed before age five years and there is gradual worsening of symptoms with loss of
ambulation by about twelve years of age [1-3]. DMD is a complex disease that affects the

Neuroepidemiology. Author manuscript; available in PMC 2024 January 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mann et al.

Page 3

neuromuscular, cardiac, and pulmonary systems; neurocognitive and skeletal complications
are also common. Early diagnosis is important for optimal treatment of primary muscle
weakness and subsequent morbidities. A series of treatment guidelines have been published
that outline the diagnostic process and multidisciplinary management of DMD, including
initiation of corticosteroids and regular monitoring of pulmonary and cardiac function [4-8].

Racial/ethnic differences in diagnosis, treatment, and outcomes are well known for a

range of health conditions and outcomes, but few studies have evaluated whether such
differences exist among individuals diagnosed with DMD [9]. The National Survey of
Children’s Health asked parents about their children’s experiences with racial or ethnic
discrimination in 2011-2012 [10] and in 2016-2017 [11]. Significantly higher proportions
of parents of non-Hispanic Black children reported discrimination (approximately 9% in
the two study periods) as compared to less than 1.5% by parents of non-Hispanic White
children. In addition, when parents reported that children experienced discrimination, they
had twice the odds of unmet healthcare needs, compared to children who did not experience
discrimination [11]. A review of racial, ethnic and socioeconomic differences in pediatric
critical care in the United States identified differences in care by race/ethnicity and by
socioeconomic status [12]. Using administrative databases to identify teenagers and young
adults with muscular dystrophy (MD), Ozturk et al. reported differences by race with fewer
visits to primary care and specialist providers and physical/occupational therapists and
higher rates of emergency department visits and hospitalizations among Black individuals
as compared to White individuals even though the same insurance benefits were available
[13]. Similarly, two studies by the US population-based Muscular Dystrophy Surveillance,
Tracking and Research Network (MD STARnef) have found racial differences in times

of evaluation and diagnosis for individuals diagnosed of Duchenne-Becker MD (DBMD).
Holtzer et al ‘s paper [14] analyzed samples born during 1982—-2001. Older ages at initial
evaluation, creatine kinase (CK) measurement, and DNA testing were found in non-Hispanic
Black and Hispanic combined. Thomas et al ‘s paper [15] used individuals born during
2000-2015 and without a documented family history. Compared to non-Hispanic White
individuals, non-Hispanic Blacks were found have older ages in initial evaluation, CK
testing, first neurology/ neuromuscular visit, and DNA/ muscle biopsy testing; Hispanics
have older ages in CK and DNA/ muscle biopsy testing. Another MD STAR et study
showed significantly less corticosteroid use by Hispanic and non-Hispanic Black individuals
when compared to their non-Hispanic White counterparts [16]. Using MD STARnet data
from a structured interview with 34 primary caregivers of young men with DMD, racial/
ethnic differences in the receipt of services were not found, although it was noted that,
overall, potentially beneficial health care services were frequently not utilized [17].

The previous MD STAR et studies focus on one or more aspects of the health services
received by patients (e.g., diagnosis, steroids treatment, or health service utilization). Our
study aimed to conduct a full evaluation of potential racial/ethnic differences by using

seven important milestone events. We included cases from the extended study period of
1982 — 2015, so that the increased sample size allows us to study non-Hispanic Black and
Hispanic independently. In addition to comparing the timing of diagnostic and treatment
milestones by race/ethnicity, we also examined times from initial evaluation (age when
concerns about neurological symptoms/developmental delays prompted initial evaluation) or
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diagnostic testing to later milestones to evaluate racial/ethnic differences in the provision

of services once diagnosed. The goal of this analysis was to evaluate whether racial/ethnic
differences in later experiences were accounted for (fully, partially, or not at all) by delays in
early/diagnostic milestones. Finally, we examined the possibility of changes in racial/ethnic
differences over time since the study period spans approximately 3 decades.

Study Population and Data Sources

MD STAR~net is a multisite population-based surveillance system funded by the Centers

for Disease Control and Prevention that identifies and follows individuals diagnosed with
DBMD. The surveillance methodology has been described previously [18-22]. Briefly, data
collection was initiated in 2004 at 4 sites (Arizona [AZ], Colorado [CO], lowa [IA], and 12
counties in Western New York [wNY1); two additional sites were added in 2006 (Georgia
[GA], Hawaii [HI]). Medical record abstraction was completed for residents of an MD
STAR et site who were born on or after and had a health encounter during January 1,

1982 through December 31, 2011 (December 31, 2012 for those identified in 2011). In
2014, MD STARnetwas comprised of 6 sites (CO, IA, 31 counties in North Carolina’s
Piedmont region [NC], 21 counties in wNY, South Carolina [SC], Utah/Nevada [UT/NV]).
Medical record abstraction was completed for those born on or after January 1, 2000 through
December 31, 2015 who were residents of a site and had a health encounter during this
time. When combining data from the two cohorts of data collection, we retained data for the
most recent data collection period for any individual in both cohorts (those born on or after
January 1, 2000 in CO, IA, or wNY). The overall study period is from January 1, 1982, to
December 31, 2015.

The MD STAR et case identification and data abstraction approach have been described in
detail previously [18, 19, 23]. In short, cases were screened for cohort eligibility (resident of
MD STARnet site, eligible cohort birth date, and diagnosis prior to cohort end date) using
International Classification of Diseases, Ninth Revision ICD-9 (ICD-9-CM) code 359.1

and International Classification of Diseases, Tenth Revision (ICD-10) code G71.0, from
neuromuscular clinics, private practices, and hospitals. Administrative data sources were
also used to determine eligibility, though availability varied across participating sites. These
administrative data sources could include birth defects surveillance programs, health system
administrative data, hospital discharge summaries, Medicaid claims, and birth and death
certificates.

Medical record abstraction was conducted for cases screened to be eligible to confirm the
diagnosis of DBMD and to collect longitudinal clinical care and outcome information.
Abstraction was conducted by trained abstractors for demographic characteristics, medical
history (including clinical signs and symptoms), diagnostic information, clinical care,
outcomes and milestones, and family history. Cases were reviewed by a committee of
neuromuscular clinical experts and were assigned a case status (definite, probable, possible,
asymptomatic, manifesting carrier/affected female, or not affected).
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Inclusion/Exclusion Criteria

Outcomes

Exposure

We included males diagnosed with DMD who were assigned a definite or probable case
status (shown in Supplemental Table 1, Fig. 1). Due to incomplete case ascertainment or
truncated data collection, cases from HI and NV were excluded. We excluded males born
before January 1, 1990, due to differences in health services in the earlier years; males
born after December 31, 2010 were also excluded because they had not reached 5 years

of age during the surveillance period. Younger brother(s) from multiple-affected families
were excluded as their diagnosis timeline and treatment choices could have been impacted
by the older sibling’s experience. DMD phenotype (Duchenne, Becker, affected female,
termination, inconclusive) was determined post-hoc using an analytic algorithm developed
by MD STARnet researchers (Supplemental Table 2) [24]. There were 100 cases who were
classified as Becker or unclassified phenotype, which were excluded from the main analysis.

Abstractors recorded the date or age (accurate to month) if date was missing when

the medical record indicated a child was evaluated or referred for a concern about
development. Clinical data included complete dates (month, day, year) of neuromuscular
or neurology visits and corticosteroid treatment, and partial dates (month, year) for ages at
diagnostic testing (muscle biopsy or DNA testing), electrocardiogram or echocardiogram,
and pulmonary function testing. Missing month was imputed as 7 and missing day

was imputed as 15. We calculated the ages for the following clinical milestones: (1)

initial evaluation, (2) first neurology/ neuromuscular specialist visit, (3) earliest diagnostic
confirmation by genetic testing or muscle biopsy, (4) first ECG or echocardiogram, (5)
first offering of corticosteroid treatment, (6) initiation of corticosteroid treatment, and (7)
first pulmonary function test (PFT). Typically children at least five years old are able to
cooperate with PFT procedures [25]. Based on input from clinician experts on the research
team, we excluded PFTs collected before 4 years of age, from analysis.

Race/ethnicity was collected from medical records or linkages to birth certificate data, where
available. Racial/ethnic groups were reclassified as non-Hispanic White, non-Hispanic
Black, Hispanic and, because of small sample sizes, Other (includes Asian or Hawaiian

or Pacific Islander, Native American or American Indian or Alaska Native, Multiple, Other,
and Unknown).

Confounders and Other Variables

Parental age at the child’s birth was obtained from medical records and birth certificates;
age from the medical record was used if discrepant. Since the maternal and paternal ages are
highly linear correlated, we used the average of both parents” ages. If one parent’s age was
missing, the other parent’s age was used as the parental age at birth. Maternal and paternal
education were collected from birth certificate data. If maternal education was missing,
paternal education level was used, if available. Parental education was categorized into 5
levels: less than high school, high school graduate or GED, some college or 2-year degree,
bachelor’s degree or higher, and missing/unknown. Family history of DMD was defined as
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Yes, No and Unknown. Cohort eligibility was used to indicate the birth cohort from which
data were used. MD STAR et site was also included (AZ, CO, IA, GA, SC, NC, wNY, and
uT).

Statistical Analysis

Results

Frequencies and proportions were used to describe the distributions of categorical variables;
means and standard deviations were used for continuous variables. The age in years when
50% (25%, 75%) of individuals had each milestone was estimated using Kaplan-Meier
(KM) estimator. The log-rank test was used to compare survival distribution of each
milestone by racial/ethnic groups.

Cox proportional hazards (PH) models were used to estimate adjusted hazard ratios (aHR)s
and 95% confidence intervals (Cl)s after controlling for parental age at child’s birth, parental
education, family history, birth year, cohort eligibility and MD STAR et site. Site was
treated as a random effect so that the impact of site on the outcomes can be adjusted and the
hazard ratios can be generalized to the DMD population across the combined eight state area
[26]. Age at each milestone was used as the survival time; the last medical provider visit
was used for those who did not experience the milestone. To evaluate changes over time,
interactions between birth year and race/ethnicity were also tested. When examining time
between milestones, Cox PH models were fitted using the time from initial evaluation or
diagnosis to each remaining milestone. The PH assumption was assessed by the Schoenfeld
residuals. If the assumption was violated, a time-dependent Cox model using linear time
function was fitted. To assess any potential bias resulting from classification of clinical case
status and phenotype, a sensitivity analysis was done by including only definite cases who
met at least two phenotype criteria. Statistical analyses were conducted using SAS statistical
software 9.4 (SAS Institute Inc). All tests were two-tailed, and type | error probability was
set at 0.05.

We identified 682 males diagnosed with DMD. The racial/ethnic distribution was mostly
non-Hispanic White followed by Hispanic, non-Hispanic Black, and Other races/ethnicities
(shown in Table 1). On average, males were evaluated for DMD prior to 4 years old and
diagnosed by age 5 (Fig. 2); subsequent treatments and evaluations occurred 2—-3 years
following diagnosis.

KM analyses demonstrated variation by race/ethnicity for reaching all milestones except
first ECG/echocardiogram and PFT (Table 2). Age at initial evaluation was latest for non-
Hispanic Black males (6.0 years), followed by Hispanic and non-Hispanic White males

(3.7 years), and those of Other race/ethnicity (4.1 years). The delay in the other outcomes
depended on the delay in initial evaluation. For example, the later initial evaluation (6.0
years for non-Hispanic Black vs. 3.7 years for non-Hispanic White) led to the older age

at first neurology visit (7.0 years for non-Hispanic Black vs. 4.7 years for non-Hispanic
White). The time intervals between initial evaluation and age at first neurology visit, are one
year for both racial/ethnic groups.

Neuroepidemiology. Author manuscript; available in PMC 2024 January 09.
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Results from PH modeling showed Hispanic males were older at first offering and initiation
of corticosteroid treatment as compared to non-Hispanic White males. Additionally, non-
Hispanic Black males were older at initial evaluation, consultation with a neurology/
neuromuscular specialist, confirmatory diagnosis, and first offering and initiation of
treatment with corticosteroids as compared to non-Hispanic White males (Table 3). For

the time when corticosteroid was initially offered, the proportional hazard assumption was
violated, and thus a time dependent Cox PH model was fitted. Figure 3 illustrated how

the racial/ethnic differences changed with time. The decreased hazard ratio indicated at an
earlier age, non-Hispanic Black and Hispanic individuals have slight differences in receiving
the first corticosteroid, compared to non-Hispanic Whites. But the delay becomes more
pronounced as age increased.

PH modeling of time from initial evaluation to the first neurology/neuromuscular visit or
confirmatory diagnostic testing showed no differences by race/ethnicity (Table 4). Modeling
of time from diagnosis to subsequent milestones showed Hispanic males experienced a
longer time between diagnosis to first offering of corticosteroids, but a shorter time to first
PFT, as compared to non-Hispanic White males.

Interactions between birth year and race/ethnicity were insignificant for all milestones:
earliest concern (p=0.74), first neurology/neuromuscular visit (p=0.96), diagnosis (p=0.99),
first ECG or echocardiogram (p=0.27), corticosteroid treatment first offered (p=0.38),
corticosteroid started (p=0.09), and first PFT (p=0.42).

Restricting analyses to 595 males classified as definite DMD and who had at least two
criteria for assigning DMD phenotype suggested no substantive bias due to phenotypic
misclassification. (Supplemental Tables 3, 4).

Discussion

We identified racial/ethnic differences for diagnostic milestones and offering of
corticosteroids among males with confirmed DMD that persisted over the period of birth
years covered by the study. However, examination of times from initial evaluation or
confirmatory diagnosis and the remaining milestones suggested no delays for subsequent
milestones for non-Hispanic Black individuals, and only in first offering of corticosteroid
treatment in Hispanics. Based on these findings, racial/ethnic differences in the timing of
initial evaluation and confirmatory diagnosis may lead to delays in service provision. The
2.3-year difference in initial evaluation among non-Hispanic Black males compared to both
non-Hispanic White and Hispanic males is notable and represents a potential target for
intervention to ameliorate delays in receipt of recommended services. Our surveillance data
do not allow further assessment of underlying reasons in late recognition of neurological
symptoms/developmental delays that would lead to seeking care, specifically for DMD.
That said, it is important to consider the difference in the context of the drivers of health
differences in the United States as a whole.

Within every racial/ethnic group, there is expected individual level variation in social risk
and protective factors. However, the focus of most of the literature is on between group

Neuroepidemiology. Author manuscript; available in PMC 2024 January 09.
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differences related to the social determinants of health [27]. Specific factors that may impact
propensity to seek care and ability to access care include racial/ethnic differences in health
literacy [28], language and communication challenges [29, 30], geographic factors and
barriers related to travel [31, 32], and insurance coverage [33]. When racial/ethnic minority
families seek and access health care, challenges in navigating the health care system and
obtaining appropriate health care services remain. Limitations in cultural competence of
health care providers have been documented, and greater cultural competence has been
associated with higher levels of patient satisfaction [34]. On the other hand, while efforts
are being made to increase physician cultural competence via education, more research will
help inform the effectiveness of such efforts [35, 36]. Evidence is limited on social factors
specifically for children with DMD. However, it seems reasonable to hypothesize that
similar barriers to accessing early and appropriate health care may exist for non-Hispanic
Black and Hispanic families of young males with DMD. Barriers to obtaining health care
may lead to delayed, reduced frequency, or reduced quality of interactions between a young
child with DMD and the health care system. In turn, such experiences would likely reduce
the number of opportunities for a parent to report signs of delayed development, or for a
health care provider to detect potential developmental delays that should be addressed.

Another possible explanation for the delay in initial evaluation among non-Hispanic Black
males could be differences in gene frequency or gene expression. DMD prevalence has

been shown to vary across racial/ethnic groups in the United States [20, 22]. Further, there
are genetic modifiers known to modulate the DMD phenotype [37, 38], and there may

be others still undiscovered. It is not known whether such genetic modifiers differ by race/
ethnicity and identifying such genetic/phenotype differences by race/ethnicity in the United
States is challenging given the small number of affected individuals in some racial/ethnic
groups. However, such research may be important and has the potential to more fully explain
observed differences in the health care experience of DMD.

A major strength of this population-based study is that the information used in the analyses
was directly abstracted from health records of individuals with confirmed DMD, from

a range of geographic locations and with a variety of racial/ethnic backgrounds. The

most significant limitation of this study is the small sample size. Although the sample

size increased compared to previous MD STAR et studies, it is still not large enough,
particularly for non-Hispanic Black individuals to conduct additional analyses. This reduced
the statistical power to detect differences in the timing of the milestones assessed. Despite
the small sample size for non-Hispanic Black individuals, significant differences were found
for the timing of many of the clinical milestones assessed suggesting sufficient power to
detect certain differences.

A second limitation of the study is that individual-level indicators of social economic
factors such as family income, and community-level indicators such as rurality could impact
the diagnostic or treatment time. Since care of DMD extends over the lifetime of the

patient, reliably evaluating the role of community-level characteristics on care received is
not possible in MD STARnet due to the lack of historical address information. Another
limitation is that some health care encounters may be missed since the surveillance did

not include all sites of medical care. For example, if a boy with DMD received most of
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his care from a primary care provider, his early data may not be captured until he visits a
neuromuscular clinic where surveillance is conducted. Besides, we do not have access to
qualitative data about the perceptions and knowledge of parents of boys with DMD. We
cannot assess the quality of primary care received in early childhood, and we did not have
information about whether guidance or education about developmental milestones differed
by race/ethnicity for the parents of the children in this study. Information about these factors
would likely be helpful in identifying the optimal approaches for intervening to improve
earlier identification of children from racial and ethnic minority groups, who have DMD.
Additional studies could identify the reason(s) for later recognition of developmental delays
and, ultimately, develop effective approaches for remedying the differences.

Conclusion

Racial/ethnic differences were identified in the timing of clinical milestones experienced by
non-Hispanic Black and Hispanic individuals with DMD, compared to hon-Hispanic White
individuals. Non-Hispanic Black individuals were older at each of the seven milestones
assessed, with the differences being statistically significant for five milestones. Findings
were less consistent for Hispanic individuals, with statistically significant delays only for
offer and initiation of corticosteroid therapy. For non-Hispanic Black individuals, older age
at initial evaluation and at diagnosis with DMD could impact timing of future milestones.
Our findings could inform the development of targeted interventions that promote earlier
evaluation and diagnostic confirmation of DMD, especially for non-Hispanic Black
individuals, which may allow for timely initiation of recommended disease monitoring and
interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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N=1378
Cohort 1(born 1982-1999): 797
Cohort 2 (born 2000-2015): 581

N=782

v

Page 13

466 due to one or more of following:
-10: Female sex

-152: Not definite or probable case
-45: Resident in Hawaii or Nevada
-365: Date of birth before 1/1/1990 or
after 12/31/2010

130 younger male sibling

-121: Date of birth or comments
indicate that this case wasn’t the first
boy.

-2: Twins. Excluded the one who has
no DNA test.

-7: Birth order unknown

v

Duchenne Muscular
Dystrophy
N=682

Fig. 1.

v

100
-68: Becker
-32: Unclassified MD type

Flow chart of study eligibility from eight Muscular Dystrophy Surveillance, Tracking, and

Research network (MD STARneD) sites.
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Milestones
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3.90 + 2.40 (n=646)

Initial evaluation

4.90 £ 2.50 (n=551)

1st neurology/neuromuscular visit

Diagnosis 4.90 + 2.40 (n=623)
(Genetic testing or muscle biopsy, —_—
whichever came first)

6.60 + 2.80 (n=551)

1st ECG or echocardiogram

6.60 + 2.10 (n=496)

Corticosteroid first offer

6.80 + 2.10 (n=416)

Corticosteroid started

8.20 % 2.40 (n=446)

1st pulmonary function test

Age (years)

Fig. 2.
Timeline map of ages (standard deviations) at seven selected milestones for males

with Duchenne muscular dystrophy, the Muscular Dystrophy Surveillance, Tracking, and
Research network (MD STARne?), N=682. The hinge represents the mean age; the lower
and upper hinges are one standard deviation from the mean; the upper and lower whisker
goes from minimum to maximum age. The initial evaluation age and genetic testing could
be less than zero due to prenatal testing based on positive family history. Individuals who
did not experience the milestone or those who experienced the milestone but the age was not
available are excluded from the estimates.
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Fig. 3.

Plot of time-dependent adjusted hazard ratios estimated from time-dependent Cox
Proportional Hazards modeling for age at first offering of corticosteroids by race/ethnicity
among males with Duchenne muscular dystrophy, Muscular Dystrophy Surveillance,
Tracking, and Research network (MD STARnei), N=554. The reference group is non-
Hispanic White. Adjusted hazard ratios for non-Hispanic Black and Hispanic were
statistically significant (type I error = 0.05). Age in years at each milestone was used as
the survival time; the last medical provider visit was used for those who did not experience
the milestone. Individuals who experienced the milestone but the age at the milestone was
unavailable were excluded. Hazard ratio below 1 indicates a delay for a specific milestone.
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Characteristics of males with definite or probable Duchenne muscular dystrophy, the Muscular Dystrophy
Surveillance, Tracking, and Research network (MD STARnet), N=682

Characteristics N %
Case status Definite 661 96.9
Probable 21 31
Race/ethnicity Hispanic 140 205
Non-Hispanic Black 49 7.2
Non-Hispanic White 421 617
Other @ 72 106
Parental education level 2 Less than high school 121 17.74
High school graduate or GED 136 19.9
Some college or 2-year degree 127 186
Bachelor’s degree or higher 89  13.05
Missing/Unknown 209 30.7
Birth Cohort Jan 1, 1990-Dec 31, 2010 (Cohort 1) 376 55.1
Jan 1, 2000-Dec 31, 2010 (Cohort2) 306 44.9
Family history Yes 177  26.0
No 438 64.2
Unknown 67 9.8
MD STARv~et Site Arizona 114 167
Colorado 125 183
Georgia 141 20.7
lowa 7 113
Piedmont region of North Carolina 57 84
western New York 73 10.7
South Carolina 46 6.7
Utah 49 7.2
Birth year 1990-1994 129 18.9
1995-1999 156 22.9
2000-2004 213 312
2005-2010 184 27.0
Parent’s average age at child’s birth (years) ¢ (mean = standard deviations) 608 27.7+5.8
Age at the last visit in records (years) (mean + standard deviations) 682 11.8+4.3
Note.

a L . . . . . . . . .
Other race/ethnicity includes: Asian or Hawaiian or Pacific Islander, Native American or American Indian or Alaska Native, Multiple, Other, or

Unknown.

Parental education level is defined based on the maternal education level. Missing values for maternal education are replaced by paternal

education level, if available.

[ .
If missing a parent’s age, the age of the available parent was used.
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