
Role attainment in emerging adulthood: subjective evaluation 
by male adolescents and adults with Duchenne and Becker 
muscular dystrophy

Holly L Peay, PhD, MS,
Genomics, Bioinformatics, and Translational Research Center, RTI International, Research 
Triangle Park NC

Barbara T. Do, MSPH,
Clinical Research Network Center, RTI International, Research Triangle Park NC

Neil Khosla, MPH,
Oak Ridge Institute for Science and Education (ORISE) Fellow, National Center on Birth Defects 
and Developmental Disabilities, Centers for Disease Control and Prevention

Pangaja Paramsothy, PhD, MPH,
National Center on Birth Defects and Developmental Disabilities, Centers for Disease Control and 
Prevention

Stephen W Erickson, PhD,
Genomics in Public Health & Medicine Center RTI International, Research Triangle Park NC

Molly M. Lamb, PhD,
Department of Epidemiology, Colorado School of Public Health, University of Colorado Anschutz 
Medical Campus, Aurora, CO

Nedra Whitehead, PhD, MS,
Genomics in Public Health & Medicine Center, RTI International, Research Triangle Park NC

Deborah J. Fox, MPH,
New York State Department of Health, Albany, NY

Shree Pandya, DPT,
School of Medicine and Dentistry, University of Rochester, Rochester, NY

Kathi Kinnett, MSN,
Parent Project Muscular Dystrophy, Hackensack, NJ

Jodi Wolff, PhD,
Santhera Pharmaceuticals, Burlington, MA, Stride Bio, Research Triangle Park, NC

James F Howard Jr, MD

Complete correspondence addresses: Holly Peay, PhD, RTI International, 3040 E Cornwallis Rd, Research Triangle Park NC 27613 
USA, Phone 919-485-7734, hpeay@rti.org. 

Conflict of interest statements:
Jodi Wolff was an employee of Santhera Pharmaceuticals when the work was conducted and is now an employee of Stride Bio. The 
remaining authors have no conflicts of interest.

HHS Public Access
Author manuscript
J Neuromuscul Dis. Author manuscript; available in PMC 2023 January 01.

Published in final edited form as:
J Neuromuscul Dis. 2022 ; 9(3): 447–456. doi:10.3233/JND-210709.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Department of Neurology, University of North Carolina at Chapel Hill, Chapel Hill, NC

Muscular Dystrophy Surveillance, Tracking, and Research Network (MD STARnet)

Abstract

Background: Youth with Duchenne and Becker muscular dystrophy (DBMD) experience 

challenges in attaining adult roles, which may impact quality of life. New interventions and 

treatments may facilitate adult role attainment through improved function. Historical data on 

adult role attainment is important to assess the impact of new interventions on teens and young 

adults with DBMD. This study assesses medical knowledge, independence and employment, and 

relationships among adolescents and young adults with DBMD.

Methods: This study uses data from a 2013 Muscular Dystrophy Surveillance, Tracking, and 

Research Network (MD STARnet) survey on adult transition. Males with DBMD aged 16-30 years 

were included.

Results: Sixty-five of 258 eligible males participated; we report results on 60 participants with 

an MD STARnet case definition of DMD or BMD. Individuals with BMD reported higher rates 

than those with DMD of frequently staying home without supervision (50% BMD; 14% DMD), 

independently performing daily physical needs (93% BMD; 7% DMD) and being employed full or 

part time (33% BMD; 4% DMD). Most participants understood medication and physical therapy 

goals; less than half indicated being often or always responsible for scheduling DMBD-related 

management and refilling medications. Most had not been in a romantic relationship but reported 

desiring such relationships.

Conclusions: Our data reinforce the impact of DMD (and to a lesser extent, BMD) on transition 

to adult roles. These results provide an important historical comparator for teen and adult patients 

who are trying new interventions and therapies. Such data are important for assessing the quality-

of-life impact of new treatments and to inform support and training programs for people with 

DBMD as they transition to new adult roles and responsibilities.
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Muscular dystrophies; transition to adult care; transfer from pediatric to adult care; self-care; 
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Introduction

The developmental period from the teenage years through the twenties is a time of 

profound transition to increased independence and adult role attainment [1]. Individuals 

with significant disabilities experience barriers to adult transition [2-7]. For those with 

disabilities, the lack of successful planning for this transition can result in a deterioration of 

health status, a loss of confidence in the adult health care system, and a limited ability to 

direct one’s health care [8] For teens and adults with Duchenne muscular dystrophy (DMD), 

which is a progressive neuromuscular condition with pediatric onset, adequate treatment 

options and lifetime care are essential for a successful transition into adulthood [9]. As 

DMD progresses, teens and adults are faced with increasing weakness, loss of mobility, and 
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cardiac or respiratory deficiencies. Treatment options including corticosteroids and cardiac 

and respiratory interventions have extended the average lifespan [10].

Though much attention has focused on facilitating medical transition, other important 

components of quality of life (QoL) include advancing mental wellbeing, independence, 

and activities of daily living for teens and adults with DMD and Becker muscular dystrophy 

(BMD) (collectively, DBMD) [11-16]. Individuals with DBMD report self-care, social, 

employment, and economic challenges to adult role attainment [12-16], and a 2008-2018 

chart review of teen to adult patients with DBMD found low levels of employment 

and living independently [17]. Though independence has been found to be impacted by 

progression of DMD [18], several studies suggest that QoL improves as individuals with 

DMD get older [19,20].

This study presents a subset of data from the Muscular Dystrophy Surveillance Tracking 

and Research Network (MD STARnet) Health Care Transitions and Other Life Experiences 

Survey [21-23] conducted in 2013 to explore medical transition and adult role attainment. 

This study contributes to the limited data known on adult role attainment in DBMD, a topic 

that becomes increasingly significant as individuals with DBMD are living longer [10; 24] 

and as new therapies become available. These data are reported to provide a comparator for 

current and future cohorts of teens and adults with DBMD, to facilitate assessments of the 

impact of new interventions and treatments. They also inform support and training programs 

that facilitate transition to adult roles and responsibilities among people with DBMD.

Materials and Methods

MD STARnet is a population-based surveillance study funded by the Centers for Disease 

Control and Prevention to determine, among other outcomes, the prevalence of DBMD [22]. 

An online survey was developed to obtain additional data on transition from childhood to 

adulthood. Data collection for the MD STARnet Health Care Transitions and Other Life 

Experiences Survey spanned April 2013 through October 2013 at five MD STARnet sites: 

Arizona, Colorado, Georgia, Iowa and Western New York. Participants were identified in the 

MD STARnet system, lived in the surveillance area, were affected with DBMD, were the 

oldest living male with DBMD in the household, and were at least 16 years old. The survey 

was available in English and in Spanish. Recruitment letters with a unique survey link were 

sent to 258 eligible males, who then received up to three reminder telephone calls and/or 

letters. IRB approval was obtained from each participating sites. Additional detail has been 

previously reported [21].

The Transition survey comprised patient-reported items related to medical transition, adult 

role attainment and physical function; additional information about the data collection and 

findings on medical transition have been reported previously [21].

Domains associated with role attainment reported here include (Tables 1, 2 and 4):

• Medical knowledge and awareness, including items on medications and therapy 

programs
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• Independence, including staying home alone, ability to complete daily physical 

needs, having choice in selecting personal attendants, responsibility for own care, 

employment, and managing daily living expenses; and

• Social support and relationships, including experience with peer and romantic 

relationships, desire for romantic relationships, and satisfaction with experienced 

intimacy.

Survey questions reported here were adapted from the 2012 MDA transition survey [25] and 

a survey of adolescents and young adults living with spina bifida [26]. The instrument was 

developed by a working group of clinicians, researchers, and representatives from advocacy 

organizations. Questions were pilot tested at two neuromuscular clinics by teenage and adult 

males with DBMD. Participants’ survey data was linked to their MD STARnet surveillance 

data, permitting the use of MD STARnet determination of phenotype (Duchenne, Becker, or 

unable to determine) [23].

Statistical analysis

Analyses were descriptive given the small sample sizes. Two analysts conducted statistical 

analyses independently at different sites. Participants with MD STARnet phenotype 

determinations of DMD or BMD were included. Because of the milder phenotype in BMD 

[27] than DMD, data are reported separately by diagnosis. Adult role attainment is expected 

to increase with age. And yet the progressive nature of DBMD leads to worse motor 

function over time, particularly the ability to use one’s arms and hands [27]. We thus 

selected, for exploratory assessment, three adult role items to investigate for evidence of 

improvement with age and/or better function, as we defined by the ability to use one’s arms 

and hands: frequency of responsibility for remembering medications, frequency of staying 

home alone for longer than two hours, and whether anyone else helps manage expenses 

associated with daily living. For each response option, we calculated the mean age and 

frequencies of limb function status. Limb function was assessed using an ordinal scale 

spanning full use of arms and hands (4), ability to lift hand to mouth (3), inability to lift 

hand to mouth but ability to use hands (2), inability to lift hand to mouth or use hands (1); 

for analysis we dichotomized items 4 and 3 to “can lift hand to mouth” and items 2 and 

1 to “cannot lift hand to mouth.” This function item was adapted from prior MD STARnet 
questionnaires.

Participants were given the opportunity to opt out of entire question sets or individual items 

on romantic relationships and sexual experiences because of the sensitive nature of the 

questions; as a result, smaller samples were available for the descriptive analyses on these 

items. Analyses were conducted using SAS 9.4 software (Cary, NC).

Results

Sixty-five out of 258 eligible males with DBMD completed the survey (completion rate 

25%). Though participants came from all five sites, completion rate differed by site, with 

a 47% completion rate in Iowa, 30% in Western New York, 26% in Arizona, 22% in 

Georgia, and 14% in Colorado. Survey completion rates were lower among Hispanics 

and non-Hispanic black eligible individuals (p<0.01) but did not differ based on age or 
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Duchenne or Becker diagnosis [18]. Of the 65 participants, investigators characterized the 

diagnosis as DMD or BMD for 60 participants, which comprised the dataset reported in this 

analysis. Additional data about the cohort have been reported previously [18].

The majority (n=45) had a DMD diagnosis. Forty-seven (87%) identified as Caucasian. The 

average age of participants with DMD and BMD in this cohort was similar (22.1 and 23.2 

years, respectively) and ranged from 16-30 years (Table 1). Seventeen reported full function, 

13 reported ability to lift hands to mouth, 23 reported inability to lift hands to mouth but 

maintained use of their hands, while seven participants reported no longer having use of 

their hands. As expected, participants with BMD reported better upper limb function than 

those with DMD (mean (SD): 3.9 (0.4) vs 2.3 (0.8), respectively). Also as expected, all 30 

participants who could not lift their hands to their mouths indicated being unable to perform 

daily physical needs such as bathing, dressing and eating independently. Of the 30 who 

could lift their hands, 17 indicated being able to perform all activities independently and 13 

indicated not.

Medical knowledge and awareness

Of 53 participants who responded to the medication management questions, the majority 

knew the names of most or all their medications (86% DMD; 75% BMD) and the reason 

for taking them (71% DMD; 92% BMD). Fifty-nine percent of those with DMD and 83% 

of those with BMD reported being responsible for remembering to take medication most or 

all the time. Of those who reported that they participated in a therapy program, all reported 

knowing why they do most or all of their therapy programs, and most very often or always 

remember to do their therapy program without reminder (63% DMD; 80% BMD) (Table 2).

Independence

Most participants with DMD reported never or rarely being home alone longer than two 

hours (74%) and being unable to perform daily physical needs independently (93%). Most 

participants with BMD, however, frequently or occasionally stayed home alone (75%) 

and could independently perform daily physical needs (93%). Most respondents with 

DMD (70%) reported that someone helps manage their daily living expenses while most 

respondents with BMD (67%) indicated not having help. Only a minority were employed 

full or part time, while 33% of those with DMD and 20% of those with BMD reported being 

students.

Regarding responsibility for DBMD management, 18% of individuals with DMD and 67% 

of individuals with BMD indicated that they were usually or always responsible for making 

sure medication prescriptions were filled, and among those who had therapy appointments, 

35% of respondents with DMD and 40% of respondents with BMD were responsible for 

scheduling those appointments. Only one individual with BMD indicated having a personal 

care attendant or aide, and he indicated having a choice in the selection of a personal care 

attendant. Among participants with DMD, 72% with an aide indicated choice in selection 

and 43% indicated very often or always scheduling the aide (Table 3).
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Participant age, arm function, and selected medical knowledge and independence items

Table 4 shows average age and frequencies of being able to lift hand to mouth for three 

adult role items. For remembering to take medications, results suggest a possible trend to 

improvement in the role with increasing age, but also a trend toward diminishment with 

worse arm function. There is a possible trend toward higher frequency of staying home alone 

with the ability to lift hand to mouth. Help in managing daily living expenses showed very 

small possible trends in the expected directions with age and arm function.

Social

Most participants (76% DMD; 73% BMD) reported spending time with friends face-to-face 

and the large majority (93% DMD; 93% BMD) reported contacting friends through use of 

technology. Most participants (64% DMD; 80% BMD) indicated that none or few of their 

close friends were other individuals with disabilities.

Of those who responded to the associated questions, the majority with DMD and BMD 

agreed or strongly agreed that they desired a romantic partner (73% DMD; 89% BMD), 

emotional (74% DMD; 89% BMD) and physical (66% DMD; 89% BMD) intimacy, and 

sexual intercourse (63% DMD; 66% BMD). While some participants reported having 

experienced romantic physical intimacy such as hugging, touching, or holding hands (40% 

DMD; 75% BMD), the majority never experienced a romantic relationship (60% DMD; 

50% BMD) or sexual intercourse (80% DMD; 62% BMD). Over half agreed that they have 

someone to talk to about romantic desires (57% DMD; 66% BMD). Fewer respondents 

with BMD endorsed that they had someone to talk to about sexual desires than respondents 

with DMD (57% DMD; 44% BMD). Overall, most respondents reported being neutral or 

dissatisfied with their experience with emotional and physical intimacy (Table 5).

Discussion

These historical data on attainment of adult roles by teenagers and adults with DBMD 

reinforces the impact of DBMD on important adult roles such as employment, staying 

home alone, and being able to independently complete activities associated with daily needs. 

While most participants indicated responsibility in understanding and remembering several 

important components of DBMD management, the majority did not take the active roles 

of scheduling and ensuring prescriptions are filled. As expected, our results suggest that 

at least some aspects of adult role achievement are being hampered by impairments in 

physical function that accompany DBMD. These data contribute to the limited literature that 

reflects the broad impact of DBMD functional impairments on self care, employment, and 

independence (11-20).

Regarding social outlets and interactions, participants reported high rates of both face-to-

face interactions and contacting friends using online technologies. These data are rather 

optimistic about overall social engagement. Additional research would aid the exploration 

of barriers and facilitators to peer relationships for those with DBMD as peer relationships 

are increasingly conducted virtually. While romantic experience was reported as lacking, 

the desire for such experience among participants was not. Participants felt neutral about 
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their experience with emotional intimacy overall, were dissatisfied or neutral about their 

experience with physical intimacy, and only about half had someone to talk to about 

their romantic and sexual desires. Interpretation of these findings are limited by the small 

sample size and potential response bias, since a number of participants did not respond 

to this question set. These data suggest, however, that romantic and sexual relationships 

and emotional intimacy are an area of need, and that facilitators of such relationships are 

important as new interventions improve function and lifespan. Two studies on individuals 

with DMD living in Europe reinforce the importance of sexuality and relationships (16, 28), 

and studies of adolescents and adults with other types of physical disabilities report a similar 

disconnect between desired and actual romantic and sexual relationships (29, 30); this is an 

important area for future research.

Though limited by a low response rate and few participants with BMD, these results provide 

insight into attainment of a range of adult roles and serve as a historical comparator for 

additional studies in current and future cohorts. Improved medical management and/or 

changes to family and societal expectations for adult role attainment are expected to impact 

transition to adulthood, as are new opportunities for employment and independent living. 

This study was not able to account for potential cognitive impacts of DBMD. In addition, 

this study focused on adult roles that have been identified in prior research. An important 

area of future research is to explore what adult roles are perceived by individuals with 

DBMD to be most appealing and important. Future studies may then assess the impact 

of cognitive, motor, pulmonary, and cardiac function on patients’ willingness and ability 

to take on those prioritized adult roles, and to further evaluate the relationships among 

function, adult role attainment, and quality of life. In addition, future studies may explore 

role management of different complexity, at different stages of progression; e.g., assessing 

individual care tasks such as remembering to take one medication versus being responsible 

for one’s entire DBMD care and management, in adolescence and through adulthood. Such 

data could inform support and training programs for teens and young adults with DBMD 

as they transition to new adult roles and responsibilities, especially as new therapeutic 

and management approaches extend lifespan and enhance function of those with DBMD. 

Our data may highlight the need for facilitators to engagement in intimate and sexual 

relationships, such as access to experts and non-expert peers to support teens and adults with 

DBMD.
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Table 5.

Social support and relationships among males older than 16 years who are affected with Duchenne or Becker 

Muscular Dystrophy, MD STARnet Survey 2013

Survey Questions Responses Duchenne MD
(N=45)

Becker MD
(N=15)

How do you usually contact your friends? (Choose all that apply.)

  Face-to-face (in own home or outside home) No 10 (24) 4 (27)

Yes 32 (76) 11 (73)

Missing 3 ---

  Technology-mediated (e.g., phone, texting, social media) No 3 (7) 1 (7)

Yes 39 (93) 14 (93)

Missing 3 ---

How many of your close friends are other young people with disabilities? None or Little 29 (64) 12 (80)

Some or A Lot 16 (36) 3 (20)

I desire:

 -A romantic partner Strongly disagree 3 (10) 0 (0)

Disagree 2 (7) 1 (11)

Neither agree nor disagree 3 (10) 0 (0)

Agree 10 (33) 2 (22)

Strongly agree 12 (40) 6 (67)

Missing 15 6

 -Emotional intimacy Strongly disagree 2 (7) 0 (0)

Disagree 3 (11) 1 (11)

Neither agree nor disagree 2 (7) 0 (0)

Agree 10 (37) 2 (22)

Strongly agree 10 (37) 6 (67)

Missing 18 6

 -Romantic physical intimacy (e.g. hugging, touching, holding hands) Strongly disagree 4 (14) 0 (0)

Disagree 2 (7) 1 (11)

Neither agree nor disagree 4 (14) 0 (0)

Agree 6 (21) 2 (22)

Strongly agree 13 (45) 6 (67)

Missing 16 6

 -Sexual intercourse Strongly disagree 4 (15) 0 (0)

Disagree 4 (15) 1 (11)

Neither agree nor disagree 2 (7) 2 (22)

Agree 7 (26) 2 (22)

Strongly agree 10 (37) 4 (44)

Missing 18 6

I have someone I can talk to about my romantic desires Strongly disagree 2 (7) 1 (11)

Disagree 7 (25) 1 (11)

Neither agree nor disagree 3 (11) 1 (11)
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Survey Questions Responses Duchenne MD
(N=45)

Becker MD
(N=15)

Agree 10 (36) 2 (22)

Strongly agree 6 (21) 4 (44)

Missing 17 6

I have someone I can talk to about my sexual desires Strongly disagree 2 (7) 2 (22)

Disagree 8 (29) 1 (11)

Neither agree nor disagree 2 (7) 2 (22)

Agree 9 (32) 0 (0)

Strongly agree 7 (25) 4 (44)

Missing 17 6

I have experienced:

 -A romantic relationship No 12 (60) 4 (50)

Yes 8 (40) 4 (50)

Missing 25 7

 -Romantic physical intimacy No 12 (60) 2 (25)

Yes 8 (40) 6 (75)

Missing 25 7

 -Sexual intercourse No 16 (80) 5 (62)

Yes 4 (20) 3 (38)

Missing 25 7

 -Watched sexually explicit movies No 2 (10) 5 (62)

Yes 18 (90) 3 (38)

Missing 25 7

 -Looked at sexually explicit magazines or websites No 2 (10) 2 (25)

Yes 18 (90) 6 (75)

Missing 25 7

Satisfied with:

 My experience with emotional intimacy Very dissatisfied 1 (3) 0 (0)

Dissatisfied 9 (30) 4 (31)

Neutral 12 (40) 4 (31)

Satisfied 8 (27) 2 (15)

Very satisfied 0 (0) 3 (23)

Missing 15 2

 My experience with physical intimacy Very dissatisfied 3 (10) 0 (0)

Dissatisfied 11 (37) 5 (38)

Neutral 12 (40) 4 (31)

Satisfied 4 (13) 1 (8)

Very satisfied 0 (0) 3 (23)

Missing 15 2
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