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Abstract 

Background: In our companion paper, we addressed the interplay between caregiver impact, out-of-pocket 
expenditures, and Duchenne Muscular Dystrophy (DMD) disability. We found that DMD caregiver impact could be 
characterized by four Latent Profile Analysis impact profiles: lowest, lower middle, upper middle, and highest impact. 
The impact on caregivers was often but not always worse with greater out-of-pocket expenditures. Further, while 
the lowest-, lower-middle, and highest-impact profiles reflected low, moderate and high disability-related caregiver 
burden, respectively, the upper-middle profile group was quite variable in level of disability across domains. To better 
understand the four caregiver-impact profiles, we examine how a comprehensive set of psychosocial factors differen-
tiate the four profile groups.

Methods: Psychosocial factors assessed included demographic characteristics, quality of life (QOL), stress, cogni-
tive appraisal, reserve-building, and general and COVID-specific resilience. Linear modeling examined relationships 
between impact profiles and psychosocial factors. We used effect size rather than p-value as the criterion for deter-
mining relevance of the broad range of characteristics examined.

Results: Multivariate analyses implicated stress and environmental mastery, appraisal sampling of experience, 
COVID-specific variables, appraisal standards of comparison, appraisal goals, demographics, appraisal combinatory 
algorithm, reserve-building, and resilience, in order of prominence (average  eta2 = 0.29, 0.29, 0.16, 0.15, 0.09, 0.07, 0.07, 
0.06, 0.05, and 0.02, respectively). On the whole, comparisons of highest-versus-lowest impact profiles revealed more 
and larger differences than comparisons of upper-middle versus lower-middle impact profiles. Life stress, goals, and 
reserve-building activities had a smaller differentiating effect in the middle groups.

Conclusion: A more comprehensive ‘story’ about DMD caregiver impact involves life stress, environmental mastery, 
COVID-specific variables, and cognitive and behavioral factors. Implications are discussed for coaching interventions 
to support DMD caregivers.
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Introduction
A substantial body of research has documented the broad 
range of demographic and psychosocial factors asso-
ciated with better and worse health outcomes among 
caregivers. In addition to sociodemographic character-
istics such as education, employment status, and racial 

differences in health outcomes [1], other determinants of 
worse outcomes cited include stress [2–4], anxiety sever-
ity [5], health behaviors, and being overweight [6, 7].

Cognitive and behavioral factors, however, can also be 
protective against adverse effects of challenging life cir-
cumstances. Research on cognitive appraisal processes 
indicates that how an individual thinks about qual-
ity of life (QOL) can mediate and/or moderate the suc-
cess of clinical and/or surgical interventions [8, 9], can 
enable or impair one’s ability to adapt to challenging life 
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circumstances [10, 11], and can be associated with differ-
ences in sense of control [12] and optimism [13]. Behav-
ioral factors that are particularly relevant are active, 
stimulating pursuits known as reserve-building activities 
[14]. Specifically, physical exercise, reading, creative hob-
bies, and spiritual practice may promote better health 
outcomes across the health-illness spectrum [14–16] and 
over the course of disease progression [17, 18]. Reserve 
theory posits that such activities promote resilience by 
stimulating multiple parts of the brain, enabling it to 
remain flexible and with higher plasticity [14, 19–22], 
and facilitating more adaptive ways of coping [23, 24].

The present study builds on our companion paper [25], 
which found that Duchenne Muscular Dystrophy (DMD) 
caregiver impact and a care recipient’s disability domains 
were meaningfully summarized in four impact profiles 
generated by Latent Profile Analysis (LPA). To summa-
rize briefly the results of this companion paper, the four 
profiles reflected average degree of impact on the DMD 
Caregiver Impact measure (DCI): lowest, lower middle, 
upper middle, and highest impact. The lowest impact 
group had DMD care recipients with the best mobility, 
cognitive, and upper extremity functioning proxy scores, 
and their worst domain was strength impact. The high-
est impact group had the worst (i.e., highest) scores on 
all of the DCI impact subscales. The lower-middle impact 
group had DMD care recipients with consistent, mod-
erate levels of disability across all domains. The upper-
middle impact group had DMD care recipients whose 
disability was quite variable across domains: poor upper 
extremity functioning, mobility, and negative affect, but 
relatively high functioning on cognitive and strength 
impact domains. Of note, the four profiles did not differ 
appreciably on caregiver or care recipient positive emo-
tions scores.

In the present work, we hypothesize that factors in 
addition to than their child’s disability and age drive 
DMD caregiver group differences. This study thus exam-
ined the associations between specific psychosocial 
factors and impact profiles in a sample of DMD caregiv-
ers. The psychosocial factors examined included demo-
graphic, QOL, life stress, resilience, COVID-related, 
reserve-building, and cognitive appraisal processes.

Methods
Sample and procedure
To facilitate the readers’ task, we reiterate informa-
tion provided fully in our companion paper [25]. This 
study recruited participants via Rare Patient Voice, 
LLC; patient-advocacy groups; and word of mouth (i.e., 
snowball technique). Eligible participants were age 18 or 
older, able to complete an online questionnaire, and were 
providing caregiving support to a family-member with 

DMD at least two years old, usually their son. Caregiver-
participants 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 survey answers. This survey was 
administered through the HIPAA-compliant, secure 
Alchemer engine (www. alche mer. com) from June to 
November 2020. Dillman’s Tailored Design Method [26] 
was followed to maximize response and data quality.

Recruitment was stratified by age of the caregiver’s 
child with DMD: 2–7, 8–12, 13–17, and ≥ 18. These 
strata broadly correspond to the disease-related phases 
of progression: ambulatory (age 2–7), transitional (up to 
age 12), and non-ambulatory (age ≥ 3), with increasing 
dependence and involvement of other systems as the per-
son ages into adulthood (age ≥ 18). If caregivers had more 
than one person with DMD for whom they were provid-
ing caregiving support, they were asked to report on the 
eldest or most disabled person (the index patient). Car-
egivers were paid $75 honoraria for their time complet-
ing the survey. The protocol was reviewed and approved 
by the New England Independent Review Board (NEIRB 
#20201623), and all participants provided informed con-
sent before beginning the survey.

Measures
The following person-reported outcomes (PROs) were 
used to describe caregiver-impact groups created by LPA 
[25].

Demographic characteristics included year of birth, 
gender, cohabitation/marital status, employment status, 
ethnicity, race, education, height, weight, with whom the 
person lived, and smoking status.

Quality of Life was assessed using a battery of brief, 
standardized tools. The PROMIS-10 General Health is 
a ten-item measure of physical and mental health [27]. 
Its items assess core domains of health and functioning, 
including overall physical health, mental health, social 
health, pain, fatigue, and overall perceived QOL. The 
NeuroQOL Positive Affect and Well-Being is a 9-item 
measure of well-being [28]. It enables the evaluation of 
positive health processes [29]. The Ryff Environmental 
Mastery is a 7-item subscale of the Ryff Psychological 
Well-Being measure that assesses how well the individual 
feels able to deal with the demands of her/his environ-
ment [30].

Stress was measured in three ways. First, via the Urban 
Life Stress Inventory [31, 32], the respondent was asked 
to indicate how much stress s/he experienced during the 
past 12 months, across 18 areas of life, using a five-level 
rating scale (none to extreme). Second, financial strain 
was measured by asking about difficulty paying bills [33], 
an item that yields fewer missing values than a question 
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about household income[30] and is a better indicator of 
financial well-being [34]. Third, an item from the Work 
Productivity and Activity Impairment measure [35, 36] 
assessed work hours missed in the past week due to 
DMD caregiving.

COVID-related variables were studied using selected 
items from the United States National Institutes of 
Health (NIH) Office of Behavioral and Social Sciences 
Research and the NIH Disaster Research program [37]. 
Items queried whether anyone in the household was 
or had been infected with the novel coronavirus-2019 
(COVID). Scale scores reflected continuity of healthcare, 
social support during the pandemic, and COVID-related 
isolation, financial hardship, and worry.

Resilience was defined as maintaining one’s daily activi-
ties despite health challenges. The Centers for Disease 
Control Healthy Days Core Module [38] was used: two 
items asked respondents how many of the past 30  days 
their physical health (Physical Health Problems) or 
mental health (Mental Health Problems), respectively, 
was not good. A third item, Activities of Daily Living 
Impaired (ADL Impaired) asked how many of the past 
30  days poor health kept them from doing their usual 
activities. This score was created using residual mod-
eling in which ADL Impaired (dependent variable) was 
regressed on Physical Health Problems, Mental Health 
Problems, and their interaction (predictors). Residuals 
were saved and multiplied by negative one (− 1). Thus, a 
high resilience score reflects “over-performance,” or more 
days than expected that the respondent was able to func-
tion despite physical or mental health problems or their 
synergistic effect.

Behavioral variables focused on the nine Current-
Reserve-Building Activities subscales from the Delta-
Quest Reserve-Building Measure [39]: Active in the World 
(e.g., attending lectures; 3 items), Games (3 items), Out-
doors (3 items), Creative (e.g., hobbies involving work-
ing with one’s hands; 4 items), Religious/Spiritual (e.g., 
individual or group religious activities; 3 items), Exercise 
(4 items), Inner Life (e.g., reading; 3 items), Shopping/
Cooking (e.g., cooking as a hobby; 2 items), and Passive 
Media Consumption (e.g., watching television; 3 items). 
All but Passive Media Consumption are considered activ-
ities that promote neurological reserve [14].

Cognitive variables assessed QOL Appraisal, as meas-
ured by the QOL Appraisal Profile version 2 Short-Form 
 (QOLAPv2 SF) [40]. This 28-item measure assesses the 
four domains of cognitive-appraisal processes involved 
when answering QOL measures [41–43]. The Frame of 
Reference Goal Delineation domain queries what per-
sonal goals matter most to one’s QOL [6 items]. Sampling 
of Experience [4 items] queries recall of, and heuristics 
for determining experiences relevant to, QOL measures. 

Standards of Comparison [9 items] queries to whom or 
to what life stage the individual compares him/herself 
when thinking about QOL. Combinatory Algorithm [9 
items] assesses what aspects of QOL are considered more 
salient or more important than others. The rating-scale 
options range from “not at all like me” (1) to “very much 
like me” (5) or “not applicable/decline” (− 99).

Statistical analysis
The four impact groups identified in our companion 
paper [25] via latent profile analysis were used as predic-
tors in analysis-of-variance models (ANOVAs). These 
ANOVAs tested for group differences on the follow-
ing dependent variables: demographics, QOL, stress, 
COVID-specific experience, resilience, reserve-building 
activities, and QOL appraisal domain. We used effect 
size (ES) rather than p-value as the criterion for deter-
mining relevance. P-values would not be appropriate in 
cases where groups have been intentionally formed so 
as to maximize their differences. ES was expressed as 
explained variance (i.e.,  eta2 for the model) or via Cohen’s 
d for differences between a given two groups [44]. Anal-
yses focused on comparisons between the two groups 
that differed most on caregiver impact (highest vs. low-
est) and between the two intermediate groups (upper-
middle vs. lower-middle). The latter comparisons are 
intended to show the various dimensions on which the 
two groups with “intermediate”-level impact have mean-
ingful differences.

IBM SPSS version 27 [45] was used for all analyses.

Results
Sample
Our companion paper provides descriptive information 
about the 566 caregivers [25]. Our companion paper [25] 
and an earlier manuscript [46] from this same study pro-
vides descriptive information about the care recipients. 
Briefly, 44% of the DMD care recipients were ambula-
tory, 24% were in a transitional phase, and 31% were non-
ambulatory. The average number of people with DMD for 
whom the caregivers are providing support was 1.1 (SD 
0.4; range 1 to 5), with 93% of the sample providing sup-
port to one child with DMD, 6% to two, and less than one 
percent to more than two. Ten percent of the caregiv-
ers reported that their child was on a breathing machine 
(C-PAP or Bi-PAP) at night. Table 1 provides descriptive 
information on the abovementioned PROs. Participants 
reported scores similar to those of the general population 
on physical and mental health [47] and positive affect/
well-being [48]. Although general-population norms are 
not published for the Ryff environmental mastery, in our 
earlier work caregivers reported similar albeit slightly 
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Table 1 Descriptive statistics of measures used to characterize caregiver-impact groups (N = 566)

Construct Measure

Mean SD Min Max
Quality of Life PROMIS-10, Physical* 50.3 10.2 20 68

PROMIS-10, Mental* 49.0 10.1 21 68
NeuroQOL Posi�ve Affect and Well-Being* 53.4 6.3 30 68
Ryff Environmental Mastery* 30.1 6.6 13 42

Resilience Resilience score 0.0 1.0 -6 5
Life Stress Life Stress Ques�onnaire 35.8 13.5 18 78
Financial Strain Difficulty Paying Bills 2.2 1.1 1 5

Difficulty Paying Bills N %
Not difficult at all 216 39%
Slightly difficult 126 23%
Somewhat difficult 144 26%
Very difficult 50 9%
Extremely difficult 20 4%

QOL Appraisalᵠ Mean SD Min Max
Goal Delinea�on Resolve prac�cal problems 3.6 1.2 1 5

Help with health 3.3 1.2 1 5
Improve mood 3.6 1.1 1 5
Reduce help from others 2.7 1.2 1 5
Get out of rut 3.1 1.2 1 5
Feel se�led 3.0 1.2 1 5

Sampling of Experience Worst moments 3.2 1.2 1 5
Emphasize posi�ve 4.0 0.9 1 5
Recent flare-ups 3.2 1.1 1 5
Focus on health 3.5 1.1 1 5

Standards of Comparison Other DMD caregivers 3.2 1.2 1 5
Healthy others 3.2 1.1 1 5

DMD Caregiver

DMD Doctor said 3.4 1.1 1 5
Dream of perfect health 3.3 1.1 1 5
Life working for 3.6 1.0 1 5
Way others see you 3.3 1.1 1 5
People your age 3.3 1.1 1 5
Time before DMD caregiver 3.2 1.1 1 5
Other family members treated for DMD 3.1 1.2 1 5

Combinatory Algorithm Nega�ves more important 2.3 1.2 1 5
Determined by others 3.3 1.3 1 5
Things be�er 3.4 1.0 1 5
Go�en used to 3.9 1.0 1 5
Ups and downs 3.2 1.1 1 5
Keep up mood 3.6 1.0 1 5
Recent events 3.6 1.0 1 5
Obliga�ons not accomplishments 3.6 1.1 1 5
Recent changes 3.6 0.9 1 5

COVID-Specific Experience
Anyone in household infected N %

Definitely No 489 86%
Probably No 58 10%
Probably Yes 8 1%

Definitely Yes 3 1%
Missing 8 1%

Mean SD Min Max
Financial hardship 18.8 9 6 42
Social Isola�on 14.1 6.5 4 28
Social Support 16 4.9 0 23
Con�nuity of healthcare 2.6 0.7 0 3

* Higher scores indicate better functioning; otherwise higher indicates worse

ψ Higher scores indicate higher endorsement
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lower scores [46]. Only 2% of the sample endorsed any-
one in their household having had COVID.

Results of ANOVA Models
Results of ANOVAs examining differences in dependent 
variables by caregiver group revealed as most promi-
nent, in order of average explained variance: stress and 
QOL, followed by  appraisal sampling of experience, 
COVID-specific, appraisal standards of comparison, 
appraisal goals, demographics, appraisal combinatory 
algorithm, reserve-building, and resilience (average 
 eta2 across items = 0.29, 0.29, 0.16, 0.15, 0.09, 0.07, 0.07, 
0.06, 0.05, and 0.02, respectively; Fig. 1). Among demo-
graphic factors, patient and caregiver comorbidities 
were most prominent in explaining variance of group 
membership, followed by caregiver year of birth, body 
mass index, marital status, ethnicity, gender, recruit-
ment source, whether currently working, and number 
of DMD care recipients (Table  2). Cohen’s d compar-
ing the highest versus lowest-impact groups showed 
that high-impact groups had more patient and caregiver 
comorbidities (large ES of d ≥ 0.8), higher body mass 
index, more DMD care recipients, and younger caregiv-
ers (medium ES of d ≥ 0.5). Comparing the upper-mid-
dle and lower-middle groups revealed similar direction 
of effects but generally smaller ES than for the high-ver-
sus-low impact groups.

Results of ANOVAs on QOL variables revealed that 
the most prominent in distinguishing groups were, in 
descending order, environmental mastery, mental and 
physical health, and positive affect/well-being (Table  2). 
Cohen’s d comparing the highest versus lowest-impact 
groups showed that the former had worse scores on all 
variables, with large ES for all differences. In comparing 
the upper-middle and lower-middle groups, the former 

had worse scores on all, with large ES for mental health 
and medium ES for the three other QOL scores.

Results of ANOVAs on stress variables revealed that 
the stressful life events score was most prominent in 
explaining variance of group membership, followed by 
difficulty paying bills and then hours missed from work 
(Table 2). Cohen’s d comparing the highest- versus low-
est-impact groups showed that high-impact group had 
worse scores on all variables (large ES). In contrast, the 
comparison between the upper-middle and lower-middle 
groups revealed that the upper-middle group had slightly 
more life stress (small ES) but no differences on difficulty 
paying bills or work hours missed.

ANOVAs related to COVID-specific variables revealed 
the greatest profile-group differences for COVID-related 
financial stress, followed by continuity of healthcare, 
social support during the pandemic, isolation, and worry. 
Cohen’s d comparing the highest versus lowest-impact 
groups showed that the high-impact group was more 
likely to report problems with isolation, COVID-related 
financial stress, and worry (large ES); and more likely to 
report COVID infection in their household (small ES). 
They were also less likely to report having continuity in 
their DMD care recipient’s healthcare and reported lower 
social support (large ES). The comparison between the 
upper-middle and lower-middle groups revealed that 
caregivers in the upper-middle group tended to report 
feeling isolated (large ES), and they reported lower social 
support and continuity of healthcare and more worry 
(small ES).

ANOVAs revealed that latent-profile group member-
ship explained 2% of the overall variance in resilience. The 
highest-impact group had somewhat lower resilience than 
the lowest (small ES; Table  2). There was no difference 
between the upper-middle and lower-middle groups.

Fig. 1 Average explained variance by variable type. The most prominent variable types are shown in this funnel chart in order of average explained 
variance
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ANOVAs predicting reserve-building variables 
revealed that profile-group membership’s largest effects 
were in explaining Cooking/Shopping, Inner Life, Games, 
Active in the World, and Passive Media Consumption 
(Table  3). Cohen’s d comparing the highest versus low-
est-impact groups showed that the highest-impact group 
reported substantially more Passive Media Consumption 
(large ES) and Inner Life activities, and less time spent 
on Cooking/Shopping  (both of the latter were medium 
ES). Along with an inner focus, the highest-impact group 
counterintuitively reported spending more time on 
Active in the World, Exercise, Creative, Religious/Spir-
itual, and Games (small ES). The comparison between the 
upper-middle and lower-middle groups revealed that the 
upper-middle group was less likely to engage in Cooking/
Shopping and Active-in-the-World activities, and more 
in Outdoor activities (small ES).

The most prominent differences in QOL appraisal pro-
cesses explained by group membership were sampling 
of experience, followed by standards of comparison, 
goals, and combinatory algorithm (average  eta2 across 
items = 0.16, 0.09, 0.07, and 0.06, respectively; Table  3). 
The high-impact group was notably more likely than the 
lowest to sample experiences based on recollection of 
worst moments, and less likely to focus on their health 
condition or emphasize their positive experiences  (large 
ES). The highest-impact group was less likely to com-
pare themselves to other DMD caregivers (large ES), or 
to what the DMD doctors said, their dream of perfect 
health, the way others see them, healthy others, or the 
life they were working towards (medium ES). Their goals 
were more related to feeling settled, getting out of a rut, 
reducing help from others, improving mood (large ES), 
and improving their own health (small ES). They tended 

Table 2 Demographic, quality of life, and stress differences by latent profile group membership

Lowest
Lower 
Middle

Upper 
Middle

Highest Highest - 
Lowest

Upper 
Middle - 
Lower 
Middle

Demographic
Currently working 0.02 71% 60% 58% 43% -28% -2%
Female 0.04 65% 73% 88% 84% 19% 15%
Married or Domesc Partner 0.05 97% 93% 80% 80% -17% -13%
Hispanic 0.05 100% 89% 86% 79% -21% -3%
White 0.00 83% 87% 87% 84% 2% -1%
Bachelor's Degree or Higher 0.02 58% 39% 41% 30% -28% 2%
Ever Smoked 0.01 15% 19% 26% 26% 10% 7%
Recruitment Source:  Word of Mouth 0.04 95% 75% 57% 69% -26% -18%

No. People with DMD Caring for 0.02 1.0 1.1 1.2 1.2 0.36 0.29
Caregiver Comorbidies 0.22 0.2 1.3 2.6 1.9 1.46 0.77
No. Supports in the Home 0.00 2.1 2.1 2.0 2.0 -0.13 -0.12
Body Mass Index 0.05 24.8 27.2 29.1 27.2 0.42 0.30
DMD Paent Comorbidies 0.29 0.1 1.6 2.7 2.7 2.03 0.67
Caregiver Year of Birth 0.12 1982.9 1978.0 1973.4 1980.6 -0.30 -0.52

Quality of Life PROMIS-10, Physical 0.30 58.8 50.0 46.2 42.5 -2.31 -0.40
PROMIS-10, Mental 0.31 56.9 49.7 44.2 40.4 -2.26 -0.61
NeuroQOL Posive Affect and Well-Being 0.11 55.0 54.6 52.5 49.4 -0.97 -0.38
Ryff Environmental Mastery 0.43 35.8 30.7 27.8 22.7 -3.38 -0.49

Life Stress Life Stress Quesonnare 0.44 25.3 34.4 36.6 52.8 2.91 0.23
Difficulty Paying Bills 0.27 1.4 2.2 2.2 3.2 2.07 0.01
Hours missed from work 0.18 3.1 3.3 2.9 14.0 1.05 -0.07

Resilience General Resilience score 0.02 0.1 0.0 0.2 -0.3 -0.40 0.13
COVID-Related COVID Infecon status of anyone in household 0.02 0.1 0.2 0.2 0.3 0.50 0.08

Connuity of healthcare during pandemic 0.16 3.0 2.6 2.4 2.1 -1.53 -0.25
Social support during pandemic 0.16 18.3 16.4 14.1 13.7 -1.07 -0.46
COVID-Related Isolaon 0.12 8.5 13.6 17.4 20.1 2.78 0.65
COVID-Related Financial Stress 0.37 17.4 17.9 17.1 24.6 0.84 -0.09
Covid-related worry 0.09 9.3 10.2 11.0 11.6 0.72 0.27

% Point Difference

Cohen's d**

Variable Type

Variable
Variance 

Explained*

impact Profile 

*Variance explained was captured by eta2 for the bivariate relationship

** Conditional formatting indicates the magnitude of effect, with higher saturation reflecting larger ES, and color indicating direction
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to emphasize the negative, ups and downs, and obliga-
tions rather than accomplishments (large ES), and to 
de-emphasize keeping up their mood, habituation, and 
things getting better (large ES). Comparisons between 
the intermediate groups were similar to those above but 
with smaller ES. There were no differences on goals, but 
upper-middle-impact caregivers tended to de-emphasize 
things getting better, habituation, keeping up mood, and 
recent changes, and to emphasize ups and downs and 
obligations rather than accomplishments (small ES).

Discussion
The experience of caregiving for DMD reflects many 
more variables than a son’s disability and/or age. This 
work builds on work done by Magliano and colleagues 
[49].    A  more comprehensive story emerges, highlight-
ing differences across the aspects of life examined. 
Overall, comparisons of highest-versus-lowest impact 
profiles revealed larger differences than comparisons of 
upper-middle versus lower-middle impact profiles. Car-
egivers with the worst impact were younger, had higher 

Table 3 Behavioral and cognitive-appraisal differences by latent profile group membership

Lowest
Lower 
Middle

Upper 
Middle

Highest
Highest - 

Lowest

Upper 
Middle - 
Lower 
Middle

Reserve-Building Ac�vi�es Ac�ve in the World 0.04 1.6 1.7 1.6 2.0 0.47 -0.20
Games 0.05 1.8 2.2 2.4 2.1 0.35 0.17
Outdoor 0.02 2.5 2.7 2.9 2.6 0.07 0.25
Crea�ve 0.02 1.7 1.9 1.8 2.0 0.43 -0.11
Religious/Spiritual 0.02 1.8 1.9 2.1 2.2 0.41 0.17
Exercise 0.03 1.5 2.0 2.0 2.0 0.44 0.00
Passive Media Consump�on 0.12 2.3 2.9 3.0 2.9 0.84 0.06
Cooking or Shopping 0.08 3.2 2.9 2.3 2.4 -0.76 -0.49
Inner Life 0.07 1.9 2.3 2.4 2.3 0.60 0.08

QOL appraisal
Goal Delinea�on Resolve prac�cal problems 0.04 3.8 3.5 3.2 4.0 0.13 -0.20

Help with health 0.06 3.4 3.0 3.0 3.8 0.31 -0.04
Improve mood 0.07 3.6 3.4 3.4 4.1 0.52 0.06
Reduce help from others 0.07 2.7 2.5 2.5 3.4 0.56 -0.07
Get out of rut 0.09 3.0 2.9 3.0 3.9 0.80 0.08
Feel se�led 0.11 2.7 3.0 2.9 3.8 1.05 -0.07

Sampling of Experience Worst moments 0.27 2.0 2.6 2.9 3.7 1.56 0.23
Emphasize posi�ve 0.20 4.5 4.1 3.8 3.2 -1.24 -0.24
Recent flare-ups 0.04 3.4 3.0 3.0 3.4 -0.03 -0.04
Focus on health 0.13 4.1 3.5 3.0 3.1 -1.05 -0.40

Standards of Comparison Other DMD caregivers 0.17 4.0 3.1 2.4 3.2 -0.84 -0.72
Healthy others 0.08 3.7 3.1 2.7 3.4 -0.28 -0.35
DMD Doctor said 0.07 3.8 3.3 2.8 3.3 -0.44 -0.43
Dream of perfect health 0.07 3.8 3.2 2.9 3.4 -0.37 -0.28
Life working for 0.07 4.0 3.4 3.2 3.7 -0.24 -0.24
Way others see you 0.07 3.7 3.1 2.8 3.4 -0.34 -0.33
People your age 0.07 3.6 3.1 2.9 3.5 -0.14 -0.30
Time before DMD caregiver 0.09 3.5 3.0 2.6 3.5 0.01 -0.38
Others you have seen treated for DMD 0.08 3.4 3.1 2.4 3.3 -0.10 -0.66

Combinatory Algorithm Nega�ves more important 0.09 1.9 2.3 2.4 3.0 1.05 0.11
Determined by others 0.00 3.3 3.3 3.2 3.3 0.01 -0.11
Things be�er 0.07 3.6 3.5 3.0 2.9 -0.64 -0.46
Go�en used to 0.09 4.3 3.9 3.5 3.5 -0.80 -0.39
Ups and downs 0.09 2.9 3.1 3.5 3.8 0.84 0.38
Keep up mood 0.08 3.9 3.7 3.4 3.1 -0.81 -0.29
Recent events 0.04 3.9 3.5 3.5 3.7 -0.22 0.07
Obliga�ons not accomplishments 0.07 3.2 3.6 3.9 4.0 0.76 0.29
Recent changes 0.04 3.8 3.5 3.3 3.7 -0.16 -0.23

Variable Type Variable
Variance 

Explained*

impact Profile 

Cohen's d**

*Variance explained was captured by eta2 for the bivariate relationship

** Conditional formatting indicates the magnitude of effect, with higher saturation reflecting larger ES, and color indicating direction
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body mass index, and reported more comorbidities for 
themselves and their child with DMD (with other child-
disability differences presented in our companion paper 
[25]). These challenges exacerbate an already difficult sit-
uation. This group reported dramatically lower levels of 
environmental mastery, higher levels of life stress, worse 
mental and physical health and well-being, worse finan-
cial impact, more hours missed from work, and worse 
COVID-related stress.

Our findings also suggest that cognitive and behavio-
ral processes are relevant to the experience of caregiver 
impact. Those with the worst impact experience tended 
to focus their QOL appraisal on more negative ways of 
sampling experiences and/or patterns of emphasis. These 
findings are consistent with other research findings in a 
number of caregiver and patient samples showing that 
focusing on the negative is associated with worse out-
comes [13, 50]. With respect to goals, caregivers with 
the worst impact profiles tended to center on feeling set-
tled or getting out of a rut, perhaps suggesting that their 
lives had substantial unpredictability and unpleasurable 
routines.

The higher-impact caregivers also generally tended to 
compare themselves less to each of the standards listed. 
This de-emphasis may reflect a sense of isolation; that 
their experience is outside the realm of ‘normal’ expe-
rience; or even that they do not know others to whom 
they could compare themselves. Past research has 
documented that one’s standards of comparison mat-
ter in global assessments of QOL. Systematically lower 
reported QOL has been found to be associated with 
frequent use of specific standards of comparison: com-
paring oneself to others without a health condition, and 
comparing oneself to a time before having a challenging 
condition [51]. In contrast, better coping has been found 
to be associated with comparing oneself to others facing 
similar challenges and/or paying attention to information 
from a knowledgeable healthcare provider [52].

Caregiver impact was also positively associated with 
passive-media consumption, a type of activity not shown to 
build reserve [14] and linked with other problematic health 
conditions [53–55]. Highest-impact groups also tended to 
spend more time on solitary, quiet activities (inner life), and 
less on activities that create hobbies from life chores (cook-
ing/shopping). Unexpectedly, however, this group also 
reported spending more time on exercise, creative activi-
ties, and remaining active and engaged in the world.

While comparisons of the upper-middle versus lower-
middle impact profile were similar in direction and 
magnitude, some differences stood out. More impacted 
individuals showed distinct tendencies to use common 
standards of comparison less. Also, the sense of not hav-
ing an applicable basis for comparison seems particularly 

germane to these middle groups. The upper-middle 
group was particularly unlikely to compare themselves to 
others they have seen treated with DMD, perhaps reflect-
ing a sense of social isolation.

Our findings may be useful for informing poten-
tially multidisciplinary coaching interventions to sup-
port DMD caregivers. Such interventions would likely 
need to respond to a hierarchy of needs, ranging from 
socioeconomic to psychological. Such interventions 
might have four foci: (1) helping caregivers develop 
strategies to manage their child’s fatigue and negative 
emotions, as these child-disability domains were asso-
ciated with highest impact; (2) helping caregivers find 
alternative strategies and/or resources for sharing their 
responsibilities, such as respite care or services to help 
with care and home management; (3) helping caregiv-
ers find resources that enable a greater sense of control 
and stability, which might include subsidizing the home 
accommodations and assistive devices that were found 
to reduce caregiver impact; and (4) utilizing cognitive-
behavioral therapy [56, 57] to facilitate a more positive 
orientation in the way caregivers sample experiences, 
to whom they compare themselves, and their patterns 
of emphasis. This multifocal coaching would be con-
sistent with recent international clinical work using the 
“What Matters to You?” paradigm [58, 59] to address 
barriers to health and wellness.

As noted in our companion paper [25], the present 
study has a number of strengths, including its large 
sample size, comprehensive measurement of relevant 
constructs, application of multivariate methods that 
enable robust inferential statistics, and its reliance on 
ES rather than p-values to ensure the clinical relevance 
of findings. Its limitations must, however, be acknowl-
edged. The constructs measured in the Caregiver 
Impact Measure overlap meaningfully with several 
of the QOL measures, including physical and mental 
health and well-being. Thus, the most informative QOL 
measure is the Ryff Environmental Mastery, which was 
not coincidentally the most relevant for distinguish-
ing the impact-profile groups. We also did not collect 
information on type of dystrophin variance the care 
recipient carried, the child’s education level, whether 
they received physical therapy, or on their cardiac or 
respiratory status.

In summary, this study found that in addition to their 
child’s level of disability, DMD caregivers’ experience 
of impact varies as a function of their own health and 
environmental mastery, and of levels of life stress. More 
impacted caregivers fared worse during the COVID 
pandemic. Caregivers’ engagement in passive-media 
consumption was associated with worsened impact, as 
was a cognitive pattern that focused on the negative. 
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These findings could be useful for creating coaching 
interventions to help DMD caregivers fare better not 
only with their child’s DMD trajectory, but also with 
their own health and well-being.
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