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Abstract 

Background: Aspirations refer to wishes, ways of defining quality of life (QOL), and life goals. Living with chronic 
illness likely impacts a person’s life aspirations. Duchenne Muscular Dystrophy (DMD) is an inherited disorder charac-
terized by the inevitable and progressive loss of ambulation and independence. The present cross-sectional case–
control study investigated how aspirations differed between people with DMD and a stratified comparison group of 
nationally representative children/adults.

Methods: A web-based survey was administered October through December 2020. Recruitment was stratified by 
age group: 8–12, 13–17, and >  = 18, reflecting the DMD disability trajectory. Aspirations were measured using qualita-
tive (open-ended) and quantitative (closed-ended) questions. Qualitative prompts asked participants about wishes, 
how they would define “QOL”; and goals; answers to the prompts were then coded by six trained raters. Quantitative 
questions included 29 closed-ended goal-delineation items from the QOL Appraisal  Profilev2. These data were ana-
lyzed using multivariate models adjusting for propensity scores (demographic differences), and testing for the effects 
of role (patient or comparison), age, and role-by-age interactions.

Results: The study sample of DMD (n = 285) and comparison (n = 292) participants provided open-text data: 577 
wishes statements, 283 QOL-definition statements, and 149 goals statements. Inter-rater reliability (kappa = 0.77) 
reflected good agreement between different raters’ codes. Results suggested that people with DMD have aspirations 
that differ from their peers in several important ways. Both open-text and closed-ended data in both unadjusted and 
adjusted analyses generally showed that people with DMD were more focused on intrinsic aspirations such as health, 
healthcare, and independence than their peers. Compared to non-DMD persons, DMD individuals were much less 
focused on financial or housing concerns, community contributions, or spiritual growth. With age, patients’ aspirations 
focused less on extrinsic aspirations such as careers and work and increasingly emphasized emotion-oriented goals. 
Patients were markedly less likely to give a direct answer to the open-ended goals question.

Conclusion: There were important differences in aspirations between people with DMD and their peers. These find-
ings may be helpful for developing psychosocial interventions.
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Introduction
Duchenne Muscular Dystrophy (DMD) is an X-linked dis-
order caused by mutation in the dystrophin gene. A rare (1 
in 5050 live births [1–3]) neuromuscular condition which 
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nearly always occurs in males,1 DMD is characterized by 
progressive muscle deterioration resulting in ambulation 
loss, decreased upper limb ability, and impaired cardi-
orespiratory function. Motor delay, abnormal gait, and 
disability in lower limb function are the most prevalent 
symptoms initially, which generally present between the 
ages of three and five years. Ambulation steadily decreases 
in the early stages of disease and is followed by a rapid 
and non-linear functional decline whereby progression to 
wheel-chair dependence occurs on average by early ado-
lescence [2, 3]. Serious life-threatening complications can 
develop including scoliosis, disease of the heart muscle, 
and respiratory difficulties. DMD participants face pro-
found uncertainty regarding lifespan, with mortality in 
the third or fourth decade [4], although medical advances 
have led to longer life expectancies [5].

This inevitable and progressive loss of independence 
due to DMD likely has an impact on life aspirations. 
While other children are typically focusing on excelling in 
sports, music, and/or academics, younger DMD patients 
are more often coping with the loss of important areas 
of function and suffer from a higher prevalence of cog-
nitive impairment and executive functioning problems 
[6]. While their adolescent peers are exploring love and 
sexuality, DMD patients are longing for what might be 
unattainable [7]. While their adult peers begin to launch 
careers, partner, and start families, DMD patients are 
coming to terms with the emotional consequences of such 
challenging goals for themselves and for loved ones [8]. In 
contrast to their healthy peers, as they age DMD patients 
become more dependent on family-member caregivers 
and face ongoing uncertainty about their life expectancy 
[9]. The constant process of adapting to DMD entails 
reconsidering norms about adulthood [10], such as what 
‘being a man’ means to them [11]. Because people with 
DMD can spend many years coping with the threat of 
imminent mortality, their aspirations will likely be differ-
ent from people without a known foreshortened lifespan.

There is currently little to no research on how people 
with DMD differ from the general population in terms of 
limits on life aspirations. The present study aimed to fill 
these gaps via a  cross-sectional case–control study that 
investigates aspirations in DMD participants as com-
pared to a stratified comparison group of nationally rep-
resentative children/adults. We focused particularly on 
age-related differences in aspirations, using qualitative 
and quantitative data that were collected to address the 
research questions.

Methods
Sample and procedure
Children aged 8 and older and adults (aged 18 and over) 
able to complete an online questionnaire were eligible to 
participate. This study recruited DMD participants via 
their parents/caregivers, who participated in an earlier 
study of DMD caregivers (see [12] for details). Compari-
son-group participants were recruited via IPSOS-Insight, 
a market research company (www. ipsos. com). The com-
parison group sampling frame was constructed such 
that it was nationally representative of the 2020 general 
United States (US) population ages 8–45, and to be bal-
anced in age, race/ethnicity, gender, and US region. and 
were selected to accurately represent the United States 
population in age, race/ethnicity, gender, and region.

A web-based survey was administered October 
through December 2020 utilizing Alchemer, a HIPAA-
compliant, secure web-based survey platform (www. 
alche mer. com). Recruitment was stratified by age group: 
8–12, 13–17, and >  = 18, reflecting the above-described 
DMD disability trajectory [5, 13–15]. Although DMD 
can progress at varying rates, these age strata reflected 
the common phases of DMD progression: transitional-
to-nonambulatory phase (up to age 12) and non-ambula-
tory phase (age >  = 13), with increasing dependence and 
involvement of other systems into adulthood (age >  = 18). 
Participants received honoraria to compensate them 
for their time completing the survey. Those with motor, 
visual, and/or other problems that made it difficult for 
them to complete the web-based survey instrument 
enlisted the assistance of a household member to enter 
their answers. The protocol was reviewed and approved 
by the New England Independent Review Board (NEIRB 
#20,203,038), and all participants provided informed 
consent before beginning the survey.

Measures
Aspirations were measured using qualitative (open-
ended) and quantitative (closed-ended) questions. The 
open-ended questions included: (1) Three Wishes [16], in 
which participants were asked, “If you could make three 
wishes, any three wishes in the whole world, what would 
they be?”; (2) Goals: “What are the main things you want 
to accomplish?”; (3) Quality of Life (QOL) Definition: “In 
a sentence, what does the phrase "Quality of Life" mean 
to you at this time?” The latter two are part of the QOL 
Appraisal  Profilev1 [17]. The Three Wishes question has 
been used in previous research in 6–12  year olds com-
paring people with DMD to a comparison group [16].

In addition to the open-ended questions, 29 
closed-ended goal-delineation items from the QOL 
Appraisal  Profilev2 [18] were included. These rating-
scale items queried a broad range of life domains (e.g., 

1 Females can be carriers and may have mild symptoms, such as mild but pro-
gressive muscular weakness and increased serum creatin kinase levels [1]. The 
DMD phenotype in female carriers of a dystrophin mutation has a direct cor-
relation with a skewed X-chromosome inactivation pattern [1].

http://www.ipsos.com
http://www.alchemer.com
http://www.alchemer.com
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living situation, work/school, social relationships, health-
related, spiritual, etc.), and asked about specific goals in 
each life domain. For example, a work/school item asked 
about whether the individual was concerned about keep-
ing up at work or school. Response options enabled the 
respondent to indicate how much each goal statement 
was like them (1 = “not at all like me” through 5 = “very 
much like me”). Participants were given the option of not 
responding (Not applicable/Decline/I don’t know), which 
was coded as missing (− 99). These items are often ana-
lyzed individually to describe the person’s context [19, 
20]. [The interested reader can contact the corresponding 
author for the QOLAPv2 Goal-Delineation items.]

Participants of all ages answered the Three Wishes 
open-ended question, whereas only participants aged 
18 and older who did not opt for the Alternate survey 
answered the open-ended goals, QOL-definition ques-
tions, and the closed-ended goal-delineation items. This 
decision was based on the fact that these questions had 
not been validated in people under age 18.

Demographic Characteristics included year of birth, 
gender, year of diagnosis, and whether anyone in the 
household was or had been infected with the novel coro-
navirus-2019 (all participants).2Adult participants were 
asked about race, ethnicity, education, marital status, 
weight, height, with whom the person lives, employment 
status, and financial strain (difficulty paying bills).

Accommodating age and disability
Because of the broad age range of study participants and 
because DMD impacts multiple functional domains, 
the study design tailored the measures collected by age 
and/or participant preference. Teen or adult DMD par-
ticipants were offered the option to choose the simpler 
child form of the survey if they felt they had trouble read-
ing or concentrating. This “Alternate” survey contained 
fewer questions than the “Adult” survey. Additional file 1: 
Table  S1 shows the questions administered by survey 
type.

Qualitative and statistical analysis
Coding open‑text data
The open-ended data were coded into goal themes by six 
trained raters (EB, RBB, AD, JBL, EK, MCF), according to 
an existing framework and then iteratively refined based 
on emergent themes in the open-text data described 
above. This existing framework provided a standardized 
protocol and comprehensive codebook originally derived 
using both deductive and inductive approaches in an 

extensive sorting procedure [21]. Themes in the cur-
rent data were coded as “1” or “0” depending on whether 
they were reflected in the individual’s written text. As the 
goal-delineation themes were originally developed with 
a Human Immunodeficiency Virus (HIV) sample [21], 
which generally has different sociodemographic char-
acteristics than the current study sample, some themes 
were not as prevalent here. Themes were added as needed 
for the current study, resulting in a set of 40 themes used 
for both the wishes and goals prompts and 17 for the 
QOL definition prompt. For each prompt, a theme of 
“No Direct Answer” was used if the respondent did not 
provide an answer or answered a different question than 
the one that was asked. This is distinct from leaving the 
question blank (i.e., skipping the question). For example, 
in response to the question “What are the main things 
you want to accomplish?” exemplary No-Direct-Answer 
responses were “seems rather great” or “nothing idk lol.”

Each text entry could be coded for as many themes as 
were reflected in the set for the corresponding prompt. 
Therefore, one entry could elicit one theme or more than 
one depending on its wording. For example, if one indi-
vidual had written for their goal “My bills paid, my fam-
ily healthy and happy, and family go to church,” it would 
have been coded as reflecting family welfare, financial 
concerns, health issues, mental health/mood state, and 
religious/spiritual concerns. In contrast, another indi-
vidual’s goal was “Move to a different state,” which was 
coded with the single theme of living situation. Thus, we 
are assuming that the relevant factor here is the themes, 
not the individual wishes, goals, or QOL definitions 
themselves.

Training took place in two multi-hour sessions to 
understand the protocol and to utilize fully the code-
book, where the themes were described fully and exem-
plified. Raters coded an initial set of ten participants’ 
data (from all three prompts), followed by a discussion 
of differences across raters. Incorporating exchanged 
feedback, they then coded the next ten participants’ data 
(again all prompts), and comparison and discussion now 
revealed almost no differences across raters. Raters coded 
data from 40 more responses (all three prompts), from 
which inter-rater reliability per prompt was computed in 
two ways on the 240 test responses (6 raters * 40 partici-
pant entries).

Inter‑rater reliability
Two methods were used to assess aspects of inter-rater 
reliability. The first, Fleiss’s kappa [22] assessed degree 
of agreement over and above what would be expected by 
chance. This variant on the more familiar Cohen’s kappa 
[23] is used in cases of more than two raters. While there 
are no generally accepted rules of thumb for a desirable 

2 As the data collection took place during the COVID pandemic, infection 
status would be a stressor that should be tracked in any study of QOL.
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level of either form of kappa, some healthcare research-
ers have proposed values from 0.41–0.60 as “moderate,” 
0.61–0.80 as “good,” and 0.81–1.00 as “very good.”[24, 25]

The second method assessed what proportion of the 
variance could be explained by the Rater effect. A low 
number is preferable as it reflects that the scores relate 
to the individual’s data being coded rather than reflect-
ing a response style of the rater. This method used logis-
tic regression to assess level of agreement among raters, 
with each of 240 “0” or “1” values regressed on the Rater 
variable, with its six rater-categories. High inter-rater 
reliability (IRR) for any given theme would be indicated 
by a nonsignificant Rater effect, and one that explained 
a low fraction of the variance in ratings (i.e., a pseudo-R-
squared in the low single digits).

Comparing length, number of themes, and inter‑method 
associations
Analysis of Variance (ANOVA) models were used to 
compare length of open-text response and number of 
themes (dependent variables) by role (patient or compar-
ison; independent variable) to compare the complexity of 
the responses by group.

Differences in age distributions by role
The child, teen, and adult data sets revealed age differ-
ences between patients and comparisons: there were dif-
ferences in mean age, the frequency of certain age ranges, 
and the shape of the age distributions. We decided that, 
in addition to adjusting for age, in our models we would 
apply weights so as to simulate more comparable age 
distributions. We developed a weighting variable that 
reduced the disproportionate impact of comparison 
group participants of specific ages so that the age dis-
tributions between patients and comparisons would be 
much more similar. For example, 24–34-year olds were 
far over-represented amongst comparisons; these were 
thus down-weighted (i.e., treated as 0.4 of a participant 
instead of 1.0 participant), not excluded, for multivari-
ate analysis. While the weighting might not completely 
eliminate the age differences between the two groups, it 
was conducted to make those distributions comparable 
enough to render the planned analyses tractable [26].

Analyzing the aspirations data
Unadjusted comparisons
Descriptive statistics summarized either the proportion 
of each group coded as reflecting a given theme for the 
open-text data or the mean and standard deviation for 
the closed-ended goal-delineation items. Effect size was 

summarized by phi for comparison of proportions, or 
Cohen’s d for comparison of means, for the open- and 
close-ended data, respectively.

Adjusted comparisons
Propensity scores were used to control for demographic 
differences other than age, between DMD participants 
and comparison participants in the below-described 
multivariate models [27]. The goal of the propensity-
score modeling was to create a score for covariate 
adjustment across all age groups, thereby allowing us 
to compare aspirations across the age span. This was 
the central contribution of the present work. We thus 
used the following pragmatic approach for dealing with 
the fact that some covariates were simply not asked 
and thus not available (see Additional file 1: Table S1). 
Accordingly, our propensity-score model adjusted for 
those covariates that differed between patient and com-
parison groups in bivariate analyses described below. 
Separately for adults and for teens/children, a logistic 
regression model was computed predicting the depend-
ent variable Role (DMD patient vs. comparison par-
ticipant) from the applicable covariates. For adults who 
completed the adult survey, the covariates included 
the following: ethnicity, White race, Black race, region, 
marital status, difficulty paying bills, whether currently 
working, education, whether received help complet-
ing survey, and whether someone in household had 
contracted COVID-19. Only male comparison partici-
pants were included, since all DMD participants were 
male. For children, teens, and those who completed the 
Alternate survey, the covariates included the follow-
ing: ethnicity, White race, Black race, region, whether 
received help completing survey, and whether someone 
in household had contracted COVID-19. For a small 
proportion of participants (2%), propensity scores were 
based on the mean propensity score among the individ-
ual’s age group.

Multivariate models were then computed to hone 
the contrasts, comparing the patient and comparison 
groups on binary themes for the coded open-text data 
(wishes, QOL definition, goals), or on the rating-scale 
close-ended goal-delineation items from the  QOLAPv2. 
Because of our particular focus on age-related differ-
ences in aspirations, the models evaluated how patients 
vs. comparison participants (i.e., ‘role’) differed in aspi-
ration outcomes after adjusting for their propensity 
scores, age, and the role-by-age interaction. Logistic 
regression was used to analyze the individual themes 
for the coded open-ended data, while Analysis of 
Covariance (ANCOVA) was used to analyze the closed-
ended goal-delineation data.
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For logistic regressions, 13 of the 95 theme variables 
showed no variation and thus were excluded from analy-
ses. Further, some of those analyzed showed complete or 
quasi-complete separation in logistic regression, and for 
these we reported only descriptive results.

Interpretation of main effects in the context of interactions
The abovementioned multivariate models aimed to 
investigate how patients differed from comparisons in 
their Aspirations and at different ages, after adjusting for 
demographic variables that might have confounded the 
raw descriptive comparisons. Interpreting main effects 
can be challenging when the model contains interaction 
terms, because the latter are collinear with the former. 
To address this challenge, plots of substantial interac-
tion effects were used to facilitate their interpretation. 
In order to display an interaction effect (Role*Age), we 
created scatterplots that graphed predicted values from 
the model (Y-axis) against age (X axis). Any theme vari-
able with a group mean that was < 0.01, or with a |Beta| 
or |Estimated Beta| out of the usual range (> 1.3), was 
excluded from interaction graphs.

Interpretation in the context of many contrasts
The present study involves a large number of statistical 
contrasts primarily because it is investigating research 
questions that have not been addressed to date and which 
involve translating nuanced qualitative data into quanti-
tative metrics. In demographic comparisons, we relied 
on p-values to identify group differences, but in other 
analyses we focused our interpretation on effect sizes 
(ES). Cohen’s criteria were used to facilitate interpreta-
tion of differences for medium and large effect sizes, 
respectively: in proportions (Phi of 0.3 and 0.5); in mean 
differences (Cohen’s d of 0.5 and 0.8); in model explained 
variance  (R2 of 0.06 and 0.14); and in model parameter 
estimates (standardized beta coefficients of 0.3 and 0.5). 
While we report ES regardless of magnitude, we inter-
pret only medium or large ES because these are generally 
considered clinically important [28]. Tables are condi-
tionally formatted using data bars in unadjusted compar-
isons, and using different colors and saturation levels in 
adjusted comparisons to highlight effects’ direction and 
magnitude.

IBM SPSS version 27 [29] and the R software [30] were 
used for all analyses.

Results
Sample
The study sample included 285 people with DMD and 
292 comparison participants. Table  1 shows descrip-
tive information about the two subsamples, as well as 
results of analyses contrasting patients vs. comparison 

on all demographic variables. The majority of the sam-
ple was Caucasian, 8–18% were Black, and 10–20% were 
Hispanic. Both subsamples had a normal body mass 
index on average. Study participants in both groups were 
young adults from a variety of regions of the contiguous 
United States. Mean ages for patients vs. comparison 
were, unweighted, 17.3 and 18.1 years, respectively, and 
weighted, 17.3 for both.

DMD participants were all male, diagnosed on aver-
age 13  years before, and, among adults, had a median 
level of education of “some college.” Sixty-six percent 
of participants over age 18 were unemployed, 29% were 
unable to work due to their medical condition, and 5% 
were employed. About half received help completing the 
survey (Table  1). The adult DMD participants endorsed 
little to no difficulty paying bills (88%), almost all were 
unmarried, and none lived alone. Only 1% reported that a 
household member had contracted COVID-19.

The comparison subsample also had a median level 
of education of “some college,” but a higher proportion 
reported completing a 4-year college degree or gradu-
ate/professional degree (Table  1). Sixty-eight percent 
of adults were employed, 26% unemployed, and there 
were no reports of being unable to work due to a medi-
cal condition. Sixty-one percent endorsed little or no 
difficulty paying bills. Almost three-quarters reported 
being unmarried, and only one person lived alone. Nine-
teen percent reported that a household member had had 
COVID-19. About one-fourth received help completing 
the survey.

Analyses contrasting these two groups on the demo-
graphic variables revealed significant differences 
(p < 0.05) on body mass index, marital status, ethnicity, 
race, region, difficulty paying bills, employment status, 
education, whether a household member had contracted 
COVID-19, and whether they received help with the sur-
vey (Table  1). DMD participants reported less financial 
strain and a substantially lower incidence of COVID-19 
in the household (Table 1). DMD participants were more 
likely to receive help completing the survey.

Qualitative coding reliability
The open-text data included 577 wishes statements, 283 
QOL-definition statements, and 149 goals statements. 
Inter-rater reliability was computed for a randomly 
selected subset of 17 topics of the 93 across these three 
prompts (see Additional file  1: Table  S3).3 The mean 
kappa across the topics was 0.77 (SD = 0.17, range 0.51 
to 0.98), reflecting a good level of agreement [24, 25]. 

3 We deemed that this subset of about a fifth of the data was adequate to 
assess inter-rater reliability.
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Table 1 Sample demographic characteristics (N = 577)

Patient (N <  = 285) Comparison 
(N <  = 292) ¥

Cohen’s d Cramer’s V p

Variable Mean SD Mean SD

Age 17.3 5.4 18.1 7.5 0.1 0.150

Body mass index 24.0 6.0 22.8 5.5  − 0.2 0.020

Years since DMD diagnosis 13.6 5.2 na na

Variable # % # %

Male 285 100% 292 100%

Living alone*

 Yes 0 0% 1 0% 0.05 0.330

Marital status (from adult survey)** 0.39  < .0005

 Never married 87 99% 53 71%

 Married 1 1% 14 19%

 Cohabitation 0 0% 7 9%

 Separated 0 0% 0 0%

 Divorced 0 0% 1 1%

 Widowed 0 0% 0 0%

Ethnicity*

 Hispanic or Latino 26 10% 58 20% 0.15 0.001

Race (check all that apply)

 White 246 86% 220 75% 0.14 0.001

 Black or African American 22 8% 52 18% 0.15  < 0.0005

 Other 9 3% 32 11% 0.15  < 0.0005

 Missing 8 3% 0 0%

United States Region 0.17 0.048

 East North Central 28 10% 49 17%

 East South Central 19 7% 18 6%

 Middle Atlantic 33 12% 38 13%

 Mountain 14 5% 15 5%

 New England 7 2% 13 4%

 Pacific 61 21% 33 11%

 South Atlantic 66 23% 61 21%

 West north central 14 5% 17 6%

 West south central 27 9% 29 10%

 Non-contiguous 0 0% 0 0%

 Missing 16 6% 19 7%

Difficulty paying bills (from adult survey)*** 0.34 0.004

 Not at all difficult 57 72% 25 46%

 Slightly difficult 13 16% 8 15%

 Somewhat difficult 6 8% 12 22%

 Very difficult 3 4% 7 13%

 Extremely difficult 0 0% 2 4%

Employment status (from adult survey) 0.74  < 0.0005

 Employed 4 5% 36 68%

 Unemployed 56 66% 14 26%

 Retired 0 0% 3 6%

 Disabled due to medical condition 25 29% 0 0%

Education (from adult survey) 0.35 0.005

 Less than 12th grade 2 2% 3 6%

 High school diploma 31 37% 16 30%
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The best estimates for pseudo-R2 for rater, averaged over 
the Cox & Snell and Nagelkerke methods, had a mean 
of 0.021 (range 0.001 to 0.104), with 0.17 < p < 1.00, sug-
gesting that any rater effect on the coded themes was 
negligible.

Propensity scores
Additional file 1: Table S2 shows model descriptive statis-
tics as well as parameter estimates for all covariates, from 
the propensity-score model distinguishing patients from 
comparisons. Our propensity-score model adjusted for 
those covariates that differed between patient and com-
parison groups (see Table 1). Averaged across iterations, 
the model explained 49% of the variance as estimated via 
pseudo-R2.

Aspiration differences by role: bivariate results

Open‑text data
Table 2 provides the descriptive statistics on the themes 
coded in the three open-ended aspirations prompts, and 
Table 3 provides them for the closed-ended goal items by 
role. Depending on the prompt, 0 to 43% of DMD par-
ticipants and 0 to 20% of comparison participants had 
missing responses in the open-ended questions. Four 
themes showed medium or large effect-size differences 
in proportion by role (|Phi|≥ 0.3). Unadjusted estimates 
suggest that patients were much more likely than com-
parison participants to mention wishes related to health 
issues, and much less likely to mention financial con-
cerns. Similarly, DMD participants were much less likely 
than comparison participants to mention financial goals.

Close‑ended goal items
Figure  1 shows unadjusted mean differences on the 
close-ended goal items that showed the most substantial 
differences (|Cohen’s d|≥ 0.20) between adult DMD par-
ticipant and comparison groups. Where mean endorse-
ment was higher for DMD participants, the highest 
between-group effect sizes were for staying in their cur-
rent home (ES 0.62), preparing their loved ones for a 
time when their health would be worse (ES 0.56), and 
maintaining healthcare arrangements (ES 0.44) (Table 3). 
Where mean endorsement was lower for DMD partici-
pants, highest between-group effect sizes were accom-
plishing a job (ES − 0.065), community contributions 
(ES − 0.64), resolving money problems (− 0.78) and fam-
ily conflicts (ES − 0.50).

Aspiration Differences by Role: Multivariate Results
Open‑text data
Table  4 shows results of the multivariate models com-
paring patients and comparison participants on coded 
themes from their open-text Aspirations data, after 
adjusting for propensity scores, age, and role-by-age 
interactions. Models with R2 ≥ 0.06 (medium ES) are 
described. To facilitate interpretations of interaction 
effects, for all models with medium or large interaction 
ES, plots depict predicted values.

The “wishes” models that explained the most variance 
involved DMD-related goals, health issues, financial con-
cerns, independent functioning, material acquisitions, 
and COVID-specific concerns  (R2 0.17 to 0.06; Table 4). 
DMD participants were more likely to mention wishes 
reflecting DMD-related concerns, particularly at higher 

Some sets of percentages may not add up to 100% due to rounding.GED = General Educational Development (i.e., high-school equivalency test) SD standard 
deviation

*For these variables a non-response was counted as the absence of the characteristic in question

**For this variable a non-response was treated as Never married

***Cramer’s V and p are based on non-missing results

¥ Comparison participants included only if age < 35

Table 1 (continued)

Variable # % # %

 Some college 33 39% 14 26%

 Technical (Vocational) degree 10 12% 2 4%

 4-year University degree 7 8% 12 23%

 Masters degree 1 1% 6 11%

 Doctoral or Professional degree 0 0% 0 0%

Had help completing survey*

 Yes 141 49% 69 24% 0.27  < 0.0005

Participant or a household member had COVID-19 0.30  < 0.0005

 Definitely or probably yes 3 1% 56 19%

 No 277 97% 231 79%

 Missing 5 2% 5 2%
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Table 2 Descriptive statistics for themes from open-text prompts

Patient Comparison** Phi

Wishes
Acceptance 0.00 0.00 0.04
Chores and Tasks 0.05 0.00 0.14
Achievement 0.14 0.18 -0.05
Community Involvement 0.01 0.00 0.07
COVID-Specific 0.03 0.13 -0.20
Disengagement 0.00 0.02 -0.10
Drug and Alcohol Use 0.00 0.00 -0.04
Education 0.08 0.09 -0.03
Environmental Welfare 0.00 0.01 -0.06
Existential Concerns 0.03 0.03 0.01
Family Welfare 0.14 0.19 -0.06
Fantasy 0.10 0.19 -0.12
Financial Welfare (Societal) 0.01 0.04 -0.10
Financial 0.11 0.38 -0.32
Health Welfare (Societal) 0.07 0.06 0.03
Health Issues 0.43 0.14 0.33
Immigration/Citizenship 0.00 0.00 *
Independent Functioning 0.10 0.02 0.16
Interpersonal Relationships 0.18 0.19 -0.01
Community Outreach 0.00 0.00 *
Legal/Crime (Societal) 0.00 0.00 0.04
Legal/Crime/Safety 0.00 0.00 -0.04
Leisure Activities 0.18 0.08 0.15
Living Situation (Societal) 0.00 0.01 -0.07
Living Situation 0.04 0.08 -0.10
Maintenance 0.00 0.00 0.04
Material Acquisitions 0.17 0.22 -0.06
Mental Health/Mood 0.06 0.10 -0.07
DMD-Related Goals 0.26 0.00 0.38
Political Welfare 0.00 0.04 -0.12
Prevention 0.00 0.01 -0.07
Problem Resolution 0.00 0.01 -0.02
Provider- or Treatment-Related 0.01 0.00 0.09
Racism 0.00 0.00 *
Religious/Spiritual 0.01 0.03 -0.06
Self-Image and Personality 0.09 0.09 0.00
Societal/Altruistic 0.10 0.17 -0.11
Travel 0.24 0.09 0.20
Work/Unemployment 0.13 0.12 0.03
No Direct Answer 0.03 0.10 -0.14
Goals
Acceptance 0.01 0.03 -0.05
Chores and Tasks 0.03 0.00 0.12
Achievement 0.18 0.12 0.08
Community Involvement 0.04 0.00 0.14
COVID-Specific 0.01 0.00 0.08
Disengagement 0.00 0.00 *

% Yes
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Table 2 (continued)

Drug and Alcohol Use 0.00 0.01 -0.08
Education 0.15 0.11 0.06
Environmental Welfare 0.01 0.00 0.08
Existential Concerns 0.01 0.01 0.00
Family Welfare 0.04 0.12 -0.15
Fantasy 0.01 0.01 0.00
Financial Welfare (Societal) 0.00 0.00 *
Financial 0.03 0.31 -0.37
Health Welfare (Societal) 0.01 0.00 0.08
Health Issues 0.12 0.01 0.22
Immigration/Citizenship 0.00 0.00 *
Independent Functioning 0.14 0.03 0.20
Interpersonal Relationships 0.11 0.15 -0.06
Community Outreach 0.00 0.00 *
Legal/Crime (Societal) 0.00 0.00 *
Legal/Crime/Safety 0.00 0.00 *
Leisure Activities 0.04 0.03 0.04
Living Situation (Societal) 0.00 0.01 -0.08
Living Situation 0.04 0.08 -0.08
Maintenance 0.01 0.01 0.00
Material Acquisitions 0.00 0.04 -0.14
Mental Health/Mood 0.04 0.16 -0.20
DMD-Related Goals 0.04 0.00 0.14
Political Welfare 0.00 0.00 *
Prevention 0.00 0.03 -0.12
Problem Resolution 0.00 0.00 *
Provider- or Treatment-Related 0.07 0.00 0.19
Racism 0.00 0.00 *
Religious/Spiritual 0.01 0.05 -0.11
Self-Image and Personality 0.027 0.067 -0.09
Societal/Altruistic 0.04 0.03 0.04
Travel 0.04 0.03 0.04
Work/Unemployment 0.16 0.21 -0.07
No Direct Answer 0.39 0.21 0.19
Balance 0.01 0.02 -0.05
QOL Definition
Circumstances 0.27 0.24 0.02
Contentment 0.28 0.40 -0.10
Contribution 0.02 0.00 0.05
Family/Friends 0.07 0.09 -0.03
Health 0.19 0.20 -0.01
Independence 0.08 0.11 -0.05
Personal Growth 0.09 0.04 0.06
Positive Attitude 0.20 0.22 -0.02
Problems 0.01 0.00 0.05
Provider-related 0.00 0.00 0.03
Reminiscence 0.00 0.00 *
Survival 0.01 0.02 -0.03
Treatment-related 0.01 0.00 0.05
No Direct Answer 0.27 0.27 0.01
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ages (Fig. 2). DMD participants were less likely to men-
tion COVID-specific concerns, material acquisitions, or 
content reflecting fantasy; or to give no direct answer, 

particularly at older ages (Fig.  2). Further, compari-
son participants were more likely to mention financial 
concerns.

Table 3 Descriptive statistics for close-ended goal items

Close-Ended Rating Scale Goal Items Mean SD Mean SD Cohen's d

Living conditions 3.21 1.37 2.97 1.50 0.17
Keeping up at work 2.95 1.34 3.11 1.44 -0.11
Prepare loved ones 4.42 0.91 3.78 1.36 0.56
Participate in upcoming 4.03 1.12 4.07 1.07 -0.04
Accomplish job 3.14 1.35 3.95 1.13 -0.65
Stay in current home 4.37 1.05 3.59 1.46 0.62
Free of regrets 3.97 1.14 4.16 0.96 -0.18
Help with health 3.93 1.26 3.63 1.22 0.24
Improve relationship 3.98 1.12 3.95 1.15 0.03
Spiritual growth 2.65 1.41 3.28 1.49 -0.43
Community contributions 2.94 1.33 3.77 1.25 -0.64
Resolve money problems 2.94 1.31 3.92 1.21 -0.78
Balance 3.62 1.34 3.86 1.07 -0.20
Improve mood 3.86 1.09 4.04 1.09 -0.17
Family conflicts 3.21 1.30 3.86 1.28 -0.50
Romance 3.48 1.48 3.94 1.26 -0.34
Break from responsibility 3.51 1.57 3.44 1.30 0.05
Live with discomfort 3.89 1.25 3.37 1.48 0.38
Reduce help from others 4.00 1.13 3.47 1.47 0.41
Get out of rut 3.63 1.22 3.73 1.28 -0.08
Improve health 4.05 0.99 4.15 1.03 -0.10
Accept others 3.92 1.12 3.89 1.19 0.03
Feel settled 3.86 1.18 3.89 1.13 -0.03
Living arrangements 3.38 1.47 3.84 1.25 -0.34
Healthcare arrangements 4.13 0.96 3.65 1.21 0.44
Keep up activiities 4.08 1.06 4.23 0.97 -0.15
Let go of expectations 3.93 1.13 3.81 1.18 0.10
Reduce doctor time 3.91 1.27 3.46 1.41 0.34
Role problems 3.74 1.17 3.72 1.15 0.02
*Comparison participants included only if age < 35

Patient 
(N <= 285)

Comparison*
(N <= 292)
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The QOL definition models that explained the most 
variance involved family/friends and contentment 
 (R2 0.09 to 0.07; Table 4). Patients were more likely to 
mention a QOL definition reflecting contentment or 
personal growth, particularly at older ages (Fig.  3). 
Although health and independence were more promi-
nent in younger adults with DMD, older participants 
were less likely to mention such themes when thinking 
about QOL definition (Fig. 3).

The “goals” theme models that explained the most vari-
ance involved environmental welfare, financial concerns, 
societal/altruistic, mental health/mood, and no direct 
answer  (R2 0.30 to 0.06; Table 4). DMD participants were 
more likely, particularly at higher ages, to mention goals 
related to travel, education, and achievement (Fig.  4). 
They were less likely, particularly at higher ages, to men-
tion goals related to work/unemployment or to give no 
direct answer (Fig. 4). While patients were overall more 
likely than comparison participants to mention inde-
pendent functioning, interpersonal relationships, and 
leisure activities, these concerns were similarly pertinent 
to older patients but became more important for older 
comparison participants. While patients were overall less 
likely than their peers to mention mental health/mood 
state, this difference narrowed for older participants 
(Fig.  4). Patients were, however, more likely overall to 
mention goals related to environmental welfare and soci-
etal/altruistic concerns. Financial concerns were always 
less prominent for DMD participants and became more 
important for comparison participants with age.

Close‑ended goal items
Table 5 and Fig. 5 show results of the multivariate mod-
els comparing patients and comparison participants on 
close-ended goal items, after adjusting for propensity 
scores, age, and role-by-age interactions. Patients, par-
ticularly at higher ages, were more likely to endorse goals 
related to maintaining healthcare. There were several 
topics which DMD participants or comparisons were 
more likely to endorse, and which became less or more 
important at higher ages. Goals which became more 
important with age for DMD participants were related 
to participating in upcoming important events, accepting 
others, reducing time with doctors, and getting out of a 
rut. Older comparison participants emphasized problems 
with living conditions, finding better living arrangements, 
resolving family conflicts, seeking spiritual growth, and 
keeping up at work/school. Goals which became less 
important with age for DMD participants were related to 
reducing help from others, balance between obligations 
and enjoyable activities, improving mood, feeling set-
tled, improving relationships, and community contribu-
tion. Finding love/romance and improving health were 
less important for young-adult DMD participants and 
became more important at higher ages and more similar 
to non-DMD participants.

Discussion
Our study suggests that people with DMD have aspira-
tions that differ from their peers in several important 
ways. Both open-text and closed-ended data, in both 

Fig. 1 Goal item endorsement by role. Unadjusted means are shown for patients (blue line) and comparison participants (grey line) on the 
close-ended goal items with the most substantial differences
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Table 4 Results of patient vs. comparison groups’ multivariate logistic models predicting coded themes*

Role Age Role*Age 
Interaction Model R2

Coded Theme

Wishes - Acceptance 0.12 -0.01 0.01 0.01
Wishes - Accomplishing Chores and Tasks 0.11 -0.02 0.08 0.02
Wishes - Achievement -0.07 -0.08 0.08 0.02
Wishes - Community Involvement and Voluntarism 0.08 0.00 0.00 0.01
Wishes - COVID-Specific -0.52 -0.12 0.32 0.06
Wishes - Disengagement -0.11 0.00 0.00 0.01
Wishes - DMD-Related Goals -0.19 -0.34 0.53 0.17
Wishes - Drug and Alcohol Use -0.12 0.01 -0.03 0.02
Wishes - Education -0.06 -0.06 0.10 0.01
Wishes - Environmental Welfare -0.05 0.01 -0.01 0.00
Wishes - Existential Concerns -0.01 0.08 -0.03 0.01
Wishes - Family Welfare -0.13 -0.03 0.09 0.00
Wishes - Fantasy 0.18 0.03 -0.40 0.04
Wishes - Financial Welfare (Societal) -0.21 0.02 0.14 0.02
Wishes - Financial Concerns -0.37 0.09 0.09 0.11
Wishes - Health Welfare (Societal) 0.00 -0.02 -0.03 0.00
Wishes - Health Issues 0.23 0.13 0.11 0.14
Wishes - Independent Functioning 0.17 0.04 0.17 0.07
Wishes - Legal and Crime / Safety Concerns NA NA NA 0.25
Wishes - Leisure Activities 0.23 -0.12 -0.08 0.04
Wishes - Living Situation (Societal) -0.19 0.01 -0.02 0.04
Wishes - Living Situation, Housing, Neighborhood -0.15 -0.07 0.11 0.01
Wishes - Maintenance 0.07 0.00 0.00 0.00
Wishes - Material Acquisitions 0.12 -0.13 -0.30 0.06
Wishes - Mental Health and Mood State -0.20 0.03 0.17 0.01
Wishes - Political Welfare -0.16 0.01 0.06 0.02
Wishes - Prevention -0.12 -0.02 0.03 0.01
Wishes - Problem Resolution 0.01 -0.01 0.02 0.00
Wishes - Provider- and Treatment- Related Concerns 0.14 0.00 -0.03 0.02
Wishes - Religious and Spiritual Concerns -0.09 0.00 0.01 0.00
Wishes - Self-Image and Personality 0.06 0.07 -0.13 0.01
Wishes - Societal and Altruistic Concerns 0.07 0.06 -0.23 0.02
Wishes - Travel -0.08 -0.17 0.25 0.05
Wishes - Work and Unemployment -0.07 -0.03 0.11 0.00
Wishes - No Direct Answer 0.14 0.09 -0.32 0.03

QOL Definition - Balance 0.21 0.00 0.04 0.04
QOL Definition - Circumstances 0.16 0.08 -0.11 0.01
QOL Definition - Contentment -0.50 0.04 0.75 0.07
QOL Definition - Contribution 0.18 0.05 -0.13 0.00
QOL Definition - Family / friends -0.33 0.21 0.24 0.09
QOL Definition - Health 0.62 0.16 -0.44 0.04
QOL Definition - Independence 0.90 0.13 -0.88 0.03
QOL Definition - Personal Growth -1.10 -0.15 0.94 0.05
QOL Definition - Positive Attitude (mental health) 0.18 0.07 -0.09 0.00
QOL Definition - Problems NA 0.06 NA 1.00
QOL Definition - Reminiscence
QOL Definition - Treatment-related 0.22 0.08 -0.12 0.01
QOL Definition - No Direct Answer -0.19 -0.14 -0.10 0.04

WITH INTERACTION

Standardized Beta Coefficient
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unadjusted and adjusted analyses, generally suggested 
that people with DMD were more focused on health, 
healthcare, and independence than their peers. They 
were much less focused on financial or housing concerns, 
community contributions, or spiritual growth.

Our study also showed that academic and achieve-
ment-related aspirations were cited by DMD par-
ticipants less frequently than by the comparison 
group—up until their early twenties, after which these 
aspirations took on greater prominence. In contrast, 
aspirations specifically related to employment were less 
frequently endorsed by DMD participants at higher 
ages. Thus, unlike in the general population, for peo-
ple with DMD, academic- and achievement-related 

aspirations appear to be distinct from employment. 
A substantially lower proportion of DMD partici-
pants reported being employed (26% versus 66%), with 
approximately a third of the DMD participants noting 
their disability as impacting the ability to work. This 
is consistent with prior research showing that chronic 
illness disrupts the course of work trajectories, par-
ticularly with young age at diagnosis and longer illness 
duration strongly impacting the chances of participat-
ing in the labor market [31].

Despite the increased importance of education, DMD 
participants were less likely than comparison partici-
pants to have completed a four-year college degree or 
master’s program (8% versus 23%, and 1% versus 11% 

Table 4 (continued)

Role Age Role*Age 
Interac�on Model R2

Coded Theme

WITH INTERACTION

Standardized Beta Coefficient

Goals - Acceptance 0.12 -0.08 -0.13 0.01
Goals - Achievement -0.59 -0.13 0.90 0.06
Goals - Community Involvement and Voluntarism 0.18 0.01 -0.03 0.03
Goals - Educa�on -0.90 -0.27 0.98 0.05
Goals - Environmental Welfare 0.70 0.00 0.19 0.30
Goals - Existen�al Concerns -0.05 0.02 0.05 0.00
Goals - Family Welfare -0.06 0.07 -0.07 0.02
Goals - Fantasy NA NA NA 0.15
Goals - Financial Concerns 0.22 0.13 -0.64 0.13
Goals - Health Welfare (Societal) 0.11 0.00 -0.03 0.01
Goals - Health Issues NA NA NA 0.21
Goals - Independent Func�oning 0.89 0.24 -0.60 0.05
Goals - Interpersonal Rela�onships 0.53 0.20 -0.44 0.02
Goals - Leisure Ac�vi�es 1.08 0.31 -0.68 0.08
Goals - Living Situa�on (Societal) 0.10 0.00 -0.15 0.02
Goals - Living Situa�on, Housing, Neighborhood NA 0.50 NA 0.13
Goals - Maintenance 0.19 0.09 -0.14 0.01
Goals - Material Acquisi�ons -0.18 0.10 -0.25 0.13
Goals - Mental Health and Mood State -0.49 0.00 0.41 0.06
Goals - DMD-Related Goals 0.22 0.00 0.01 0.04
Goals - Preven�on -0.09 0.01 -0.02 0.01
Goals - Provider- and Treatment- Related Concerns 0.27 0.00 -0.05 0.04
Goals - Religious and Spiritual Concerns NA -0.01 NA 0.04
Goals - Self-Image and Personality 0.25 -0.07 -0.28 0.02
Goals - Societal and Altruis�c Concerns 0.30 -0.11 0.10 0.12
Goals - Travel -1.13 -0.24 1.14 0.05
Goals - Work and Unemployment 0.25 -0.01 -0.36 0.01
Goals - No Direct Answer 0.32 -0.06 -0.34 0.06
*Adjusted for propensity scores.
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respectively). A report by Hamdani et  al. mentions the 
normative assumptions regarding adult roles in patients 
living with DMD, particularly academic achievement 
and work [5]. Pursuing such aspirations is important for 
establishing adult identities, despite the limits on DMD 
participants’ independence and work experience.

Self-determination theory has researched the rela-
tive strength of intrinsic aspirations (e.g. relation-
ships, personal well-being, community) versus extrinsic 
aspirations(e.g. financial wealth, fame, image) [32, 
33]. Self-determination theory has highlighted the 
negative psychological consequences of placing a 

disproportionate emphasis on extrinsic versus intrin-
sic aspirations [34]. Our findings suggest that DMD 
results in a greater focus on short-term, emotion-ori-
ented aspirations, conducive to closeness and activities 
with family and friends. For example, with age, patients’ 
aspirations appear to center less on work and more 
on hedonic concerns such as contentment, personal 
growth, and accepting others.

Curiously, DMD participants were substantially 
less likely than the comparison group to supply a 
direct answer to the open-ended aspirations question 
(61% vs 86%, respectively). There may be a number of 

Fig. 2 Interaction plots for adjusted logistic models predicting wishes themes. Role-group differences for medium- and large-ES interaction effects 
are shown. Patient predicted values are shown in red; comparison in blue
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reasons underlying this relatively low proportion of DMD 
patients answering the open-ended goal questions. For 
example, they could have had more difficulty respond-
ing to open ended questions as they are cognitively more 
complex, require typing, and, for patients whose caregiv-
ers are completing, they might be less apt to share exten-
sively given caregiver is present. It may, however, reflect 
an important aspect of the experience of living with 
DMD: that one does not think as much about what one 
wants to accomplish long-term. Having aspirations, even 
if short-term, is important for one’s sense of purpose and 
meaning in life [35, 36], and thus can be effective in pre-
venting depression [37, 38]. This subtle finding is thus 
worthy of proactive and preventative intervention by 
rehabilitation professionals involved in the care of people 
with DMD.

Our findings also have implications for measurement 
of constructs like QOL. Many factors relevant to DMD 
are inadequately assessed by commonly used, generic, 

preference-based QOL instruments [39] or validated 
measures of work productivity [40]. These measures do 
not fully capture the impact of the disease. They miss a 
host of relevant constructs, including but not limited 
to emotional effects of disease, participation in society, 
access to care, aspirations, expectations of future rela-
tionships, worry about the future and family [41], and 
issues particularly salient at the transitional stage of the 
disease. Our findings on differences in aspirations in peo-
ple with DMD versus comparison participants would 
lend support to a more comprehensive measurement 
strategy in DMD research and perhaps in research on 
other chronic diseases.

The present study has many advantages. It is, to our 
knowledge, the first study of aspirations of people with 
DMD that includes an age-stratified comparison cohort 
of non-DMD peers. The study measures triangulate on 
the notion of aspirations, with open- and closed-ended 
prompts querying related concepts, and documents these 

Fig. 3 Interaction plots for adjusted logistic models predicting QOL definition themes. Role-group differences for medium- and large-ES interaction 
effects are shown. Patient predicted values are shown in red; comparison in blue
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differences across the lifespan from middle childhood to 
middle age. A further advantage of the present study is 
its large sample size, which seems aptly representative 
of the United States population, thereby facilitating the 
generalizability of  its findings. It also employs rigorous 
implementation of mixed methods, juxtaposing unad-
justed and adjusted models, which help tease apart what 
differences have competing explanations in demographic 
and developmental factors. We found, for example, many 
substantial role-by-age interactions which revealed that 

group differences in aspirations differ according to age. 
Such complexities are important to consider when apply-
ing this study’s findings to providing support to patients 
and their families.

Despite the above strengths, the limitations of the pre-
sent study must be acknowledged. First, the study design 
allowed patients to opt out of the more comprehensive 
survey due to self-perceived limitations in being able to 
read or pay attention. This design element was deemed 
ethically important because of the elevated prevalence 

Fig. 4 Interaction plots for adjusted logistic models predicting Goal themes. Role-group differences for medium- and large-ES interaction effects 
are shown. Patient predicted values are shown in red; comparison in blue
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Table 5 Results of patient vs. comparison groups’ ANCOVA models predicting close-ended goal items*

Role Age Interaction 
Role*Age

Close-Ended Rating Scale Goal Items

Accept others 0.42 -0.03 -0.29
Accomplish job 0.20 -0.07 -0.20
Balance 0.59 -0.01 -0.58
Break from responsibility 0.27 -0.16 -0.27
Community contributions 0.26 -0.04 -0.37
Family conflicts -0.60 -0.19 0.36
Feel settled 1.05 0.05 -1.01
Find better living arrangements 0.52 -0.18 -0.56
Finding love/romance -0.56 0.08 0.56
Free of regrets -0.09 0.19 0.19
Get out of rut 0.36 0.00 -0.21
Help with health 0.15 -0.16 -0.05
Improve health -0.05 0.03 0.40
Improve mood 0.74 0.15 -0.71
Improve relationship 0.59 0.00 -0.44
Keep up activiities 0.13 0.09 0.09
Keeping up at work or school -0.39 -0.37 0.34
Let go of expectations -0.02 -0.13 0.11
Live with discomfort 0.09 -0.24 0.01
Living conditions -0.77 -0.42 0.91
Maintain healthcare 0.02 -0.01 0.39
Participate in upcoming 0.59 0.11 -0.20
Prepare loved ones 0.11 -0.17 -0.01
Reduce doctor time 0.39 -0.04 -0.29
Reduce help from others 0.80 -0.07 -0.52
Resolve money problems -0.22 -0.10 0.00
Solve problems in carrying out important roles 0.18 -0.14 -0.17
Spiritual growth -0.73 -0.15 0.51
Stay in current home 0.29 0.07 0.04
*Adjusted for propensity scores

Standardized Beta Coefficient
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of cognitive problems and attention-deficit concerns 
in people with DMD [14]. As a result, although all ages 
responded to the wishes prompt, among DMD partici-
pants, only adults who did not in effect self-evaluate as 
cognitively challenged provided data on the other open-
ended and closed-ended prompts.

Second, while we believe that adjusting for demo-
graphic factors has helped us to isolate group differences, 
there is some debate as to how well sizable pre-existing 
group differences can effectively be neutralized using 

multivariate control [26]. The demographic comparisons 
revealed that patients and their peers differed nontrivi-
ally on marital status, difficulty paying bills, employment 
status, and education level. The study attempted to ade-
quately address these differences through the judicious 
use of propensity scores. Nonetheless, the use of propen-
sity scores in case–control studies may suffer from arti-
factual effect modification of the odds ratio by level of the 
propensity score and may not fully adjust for measured 
confounding factors [42]. Additionally, the missing-data 

Fig. 5 Interaction plots for adjusted ANCOVA models predicting Goal items. Role-group differences for medium- and large-ES interaction effects 
are shown. Patient predicted values are shown in red; comparison in blue
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imputation method used may underestimate the vari-
ance of the parameter estimates and thus inflate Type I 
errors [43]. Covariate adjustment using propensity scores 
assumes that the nature of the relationship between the 
propensity score and the outcome has been correctly 
modeled ([27], p. 409). The plots illustrating our find-
ings show that the observed data points are close to the 
regression lines, thereby supporting the idea that the 
outcome has been correctly modeled and assuaging con-
cerns about bias generated by the pragmatic approach 
used to generate propensity scores across the full age 
range of the study sample. If we had implemented models 
separately for those with and without adult-level covari-
ates (e.g., marital status, difficulty paying bills, etc.), we 
would likely have missed important interaction effects. 
Although a mean imputation approach is not standard 
for propensity scores, there was only small amount of 
missing data. Thus, our pragmatic approach for handling 
this complex dataset structure enabled filling a gap in the 
literature. Finally, due to the number of variables gener-
ated from the content analysis of qualitative data, a large 
number of comparisons were done. We have attempted 
to mitigate the possible multiple-comparison issue by 
focusing on only medium and large ES using Cohen’s cri-
teria [44]. Given the sample sizes of the two groups being 
compared, the study has sufficient statistical power to 
detect even a small ES with an alpha level of 0.05 [44]. 
Thus, medium and large ESs would have an even smaller 
Type I error rate. As this study presents for the first time 
to our knowledge, novel results about how DMD patients’ 
aspirations differ from a comparison sample, we believe 
that quantitatively considering all the data gleaned from 
the qualitative analysis is worthwhile and important.

Third, due to differences in the elicitation process of 
the open- and closed-ended prompts, the results may not 
always seem aligned. For example, patients seemed less 
likely to make statements reflecting interpersonal or fam-
ily themes in the open-text prompts, but in the closed-
ended statements they were more likely to endorse 
improving relationships and accepting others. This dif-
ference may reflect the distinction between recall and 
recognition in neuropsychology [45, 46], where the for-
mer elicits more prominent concerns (i.e., areas with 
difficulty) and the latter elicits a more standardized 
set of areas to be rated (i.e., all areas are displayed and 
rated). This complexity is an advantage of mixed-meth-
ods research, but results are less easily summarized in 
“sound-bites.” Finally, a higher proportion of DMD par-
ticipants, had No Direct Answer responses in the open-
ended goal question. The cause for this differentiation 
may have been due to the inability to identify goals, com-
prehension of the question, or influence from the help 

received to complete the survey. This finding warrants 
further evaluation.

Conclusions
In summary, this is the first study to assess the differ-
ences in the reporting of goals and aspirations between 
individuals with and without DMD. The large sample 
size of participants facilitated the ability to examine 
how aspirations change as individuals age, which is of 
particular importance for progressive diseases such 
as DMD. When attempting to ascertain the human-
istic impact of disease, this study highlights the value 
of incorporating its impact on aspirations using both 
qualitative and quantitative data, particularly for dis-
eases with early onset. The methodology applied in this 
study can be leveraged for future assessments in DMD 
and other diseases. This study provides insight into 
important differences in aspirations between people 
with DMD and their peers. These differences encom-
pass not just health and independence, but also more 
hedonic and intimacy-related concerns. This unique 
study points to important potential foci for physical-
therapy interventions (i.e., independence), as well as 
areas for coaching interventions to improve QOL, such 
as helping patients to identify meaningful and viable 
goals and to affect desired changes in hedonic and inti-
macy-related concerns.
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