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Abstract

Background: Clinical care guidelines are typically developed by clinicians and researchers. Including patient and
caregiver voices in guideline development may help create guidelines that are more useful for patients and
consequently improve their guideline adherence. Although there is substantial research on the factors the affect
providers’ adherence to guidelines, there is less research on the factors that affect patients’ compliance with
guideline recommendations, especially among those with rare disorders.
The purpose of this study is to explore factors that are likely to affect patient/caregiver adherence to endocrine and
bone health recommendations for Duchenne Muscular Dystrophy (DMD). To do so, we used qualitative data
collected as part of the study designed to develop, implement, and evaluate a new online, modified-Delphi
approach to engaging patients with rare diseases and their caregivers in guideline development, using care
guidelines for DMD as a case study.

Methods: We thematically analyzed qualitative data collected from 95 adults with DMD and their caregivers who
participated in at least one round of our online Modified-Delphi panel process. Participants rated and commented
on the patient-centeredness of 19 recommendations about vertical growth, weight management, bone health, and
delayed puberty included in the 2018 DMD care considerations. Patient-centeredness was operationalized as the
importance and acceptability of care recommendations.

Results: Thematic analyses revealed six factors that affect guideline adherence from the patient/caregiver perspective:
content and format of recommendations, patient and provider characteristics, and social and financial factors.

Conclusions: This study used a novel approach to exploring patient and caregiver perspectives on factors that may
affect guideline adherence. The six factors identified by DMD patients and caregivers are similar to the factors affecting
provider adherence and are not limited to DMD. Understanding consistency between provider- and patient/caregiver-
identified barriers to following guideline recommendations can lead to developing more successful interventions for
increasing guideline adherence.
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Background
Clinical care guidelines have traditionally been devel-
oped by clinicians and researchers recognized as experts
for the targeted condition [1]. Guideline development
groups use available medical evidence and their profes-
sional expertise to rate the appropriateness and necessity
of different treatment options for a typical patient with a
specific diagnosis [2]. But treating patients and families
merely as consumers of these materials fails to recognize
the needs and preferences of individuals with expertise
in the “lived experience” of a given medical condition.
These individuals know firsthand which practices are
likely to be deemed trustworthy and followed by patients
and caregivers, and which practices are likely to be
judged unacceptable [3]. Patient engagement may help
develop guidelines that are trustworthy, useful for pa-
tients across the spectrum of the diagnosis, and likely to
be adhered to [4].
Including patient and caregiver voices when developing

clinical care guidelines is part of the growing trend to sup-
port a patient and family-centered practice [5, 6]. Advo-
cates include the Institute of Medicine [7], Guidelines
International Network [8], and the National Institute for
Clinical Excellence [9], among others. Patient and care-
giver perspectives can be discerned by examining the lit-
erature or by directly soliciting their input. However, the
literature may not report patient-reported or patient-pre-
ferred outcomes for a given condition [10], especially if it
is a rare disorder. Therefore, directly engaging a broad
cross section of patients and their caregivers has special
value, particularly in the case of rare diseases.
Nonetheless, it is often difficult to recruit patients, es-

pecially with rare diseases [10], and to engage large
numbers of patients in this process [3]. The ability to as-
semble large groups in rare disease communities may be
hindered by participant availability, high cost, and sched-
uling challenges; ensuring that different perspectives are
well-represented adds another barrier. One way to over-
come these challenges is to use web-based tools [11] that
help individuals rate and comment on guideline recom-
mendations as a way to determine their perceived pa-
tient-centeredness [12].
The Patient-Centered Outcome Research Institute

(PCORI) funded our project to develop, implement, and
evaluate an online approach to engaging patients with
rare diseases and their caregivers in guideline develop-
ment. Our project team consisted of researchers from
RAND, clinicians and genetic councilors from Parent
Project Muscular Dystrophy (PPMD), and individuals
with Duchenne Muscular Dystrophy (DMD) and their
caregivers. Our approach allows patients and caregivers
to engage in guideline development in a way that is con-
venient, rigorous, and consistent with how clinicians par-
ticipate in guideline development. Instead of commenting

on clinical appropriateness and necessity of different care
options, patients and caregivers provide direct input on
the patient-centeredness of care guidelines by rating and
commenting on their importance and acceptability for a
typical patient/caregiver living with Duchenne using an
online modified-Delphi approach [12].
In this paper, we use thematic analyses of qualitative

data collected as part of our larger project that devel-
oped a new approach to patient and caregiver engage-
ment in guideline development to describe factors that
affect the perceived patient-centeredness of the 2018
DMD care considerations for endocrine and bone health
care [13–15]. We argue that the factors affecting patient
and caregiver perceptions of guideline importance and
acceptability—the two key factors that make up patient-
centeredness of care guidelines—are likely to influence
whether patients and caregivers comply with guideline
recommendations.
Our study contributes to the body of literature on

guideline adherence, which typically focuses on factors
that affect providers’ use of guidelines [16, 17]. Learning
about concerns that families living with Duchenne may
have could help providers better educate their patients
about pros and cons of different treatment options and
initiate a shared decision-making process about treat-
ments. By working together, providers and Duchenne
families can help increase guideline adherence, which
has been low not only in the US [16], but also in other
countries [18].

Methods
For our larger project, we used an embedded mixed-
methods study design to determine perceived patient-
centeredness of 2018 DMD care considerations [19]
using an online modified-Delphi approach [12]. Quanti-
tative analysis of rating data helped us determine partici-
pants’ ratings of patient-centeredness; thematic analyses
of their comments helped explain the factors that may
affect their ratings. Results of our quantitative analyses
of patient-centeredness ratings will be reported separ-
ately. This paper uses qualitative analysis to identify fac-
tors that may affect guideline adherence from the
patient and caregiver perspective.

Participants
For the larger study, we recruited 27 adults with Du-
chenne and 95 caregivers from the PPMD Duchenne
Registry, the largest curated patient and caregiver regis-
try in the U.S. for Duchenne and Becker Muscular Dys-
trophy [20]. We randomly assigned participants to one
of two panels comprising both patients and caregivers.
We balanced panel composition by using stratified
randomization on caregivers’ educational attainment,
ambulatory status of the individual with Duchenne, and
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the distance to the closest PPMD Certified Duchenne
Care Center [21]; community experience and/or litera-
ture suggested distance might affect guideline adherence
[16, 17]. Both panels were conducted at the same time
and followed identical protocols [12].

Design
We used a novel online modified-Delphi platform called
ExpertLens [22] and the RAND/UCLA Appropriateness
Method (RAM) [2] (the method that clinicians used to
develop the DMD care considerations) to determine
how individuals with Duchenne and their caregivers
viewed the patient-centeredness, operationalized as im-
portance and acceptability (see below), of 19 recommen-
dations for endocrine care (vertical growth, weight
management, and pubertal development) and bone
health. These sections of the 2018 DMD care consider-
ations were developed without patient input. Moreover,
previous research identified wide variation in providers’
adherence to earlier versions of many of these recom-
mendations [16, 17].
A three-round data collection took place between

March 12 and April 24, 2018, a month after the 2018
DMD care considerations were published. In Round 1,
participants used 9-point Likert scales to rate the im-
portance and acceptability of each recommendation for
a typical family living with Duchenne. We defined im-
portance as the extent to which “a clinical reason for
recommendation is likely to be consistent with the pref-
erences, needs, and values of Duchenne families in gen-
eral.” We defined acceptability as the extent to which
“the process of following a given recommendation is
likely to be consistent with available resources (e.g., time
and finances) and with the ethical standards of Du-
chenne families in general.” Participants were encour-
aged to explain their ratings using open text boxes. In
Round 2, participants reviewed their own and their
group’s ratings and engaged in an online discussion.
Study investigators and one parent caregiver of two sons
living with Duchenne, moderated discussions to promote
active engagement, tease out participant opinions, ask
clarification questions, and direct participants to add-
itional resources to facilitate their understanding of care
recommendations. Every effort was made to avoid
inflecting bias by using benign prompts, such as asking
what the group thought about a particular point or com-
ment. In Round 3, participants were encouraged to re-
vise their Round 1 ratings in light of Round 2 discussion.
Participants received a $50 gift card for completing each
round.

Data analysis
Our data analysis consisted of three stages. We first
looked at participation rates across the Delphi rounds.

Because attrition is a common problem in Delphi studies
[23], we used Fisher’s exact test to see if there are statisti-
cally significant differences between participants and non-
participants in different rounds. This test helps identify
any response bias by looking at associations between par-
ticipation status and demographic characteristics to deter-
mine if non-participants differ from participants.
Next, we analyzed the rating data to determine recom-

mendations’ patient-centeredness, which will be reported
separately. To do so, we used RAM to determine
consensus on the importance and acceptability of each
recommendation [2]. We applied this methodology to
Round 3 ratings (see our research protocol [12] for a step-
by-step description of how consensus was determined). We
considered a recommendation to be patient-centered only if
it was deemed important and acceptable by both panels.
Appendix list patient-centeredness status of all 19
recommendations.
Finally, to address the aim of this paper, we thematic-

ally analyzed Round 1 explanations of ratings and Round
2 discussion commets to illustrate the factors that af-
fected participants’ perceptions of recommendations’ im-
portance and acceptability and to identify the factors
that are likely to affect guideline adherence from the pa-
tient/caregiver perspective. A team of coders trained by
the principal investigator (PI) independently coded all
qualitative comments inductively to identify emergent
themes that could be used to explain why a certain care
consideration was or was not considered important or
acceptable. All coding results were reviewed by the PI to
ensure consistency in how the codebook was applied, as
well as by a clinician, a genetic counselor, and a care-
giver to ensure the comments were correctly interpreted.
Rare disagreements among the reviewers were discussed
until resolved, as recommended in the literature [24]. Fi-
nally, a caregiver representative and a clinician reviewed
each theme to determine whether it could affect guide-
line adherence. Once the coding was complete, the team
compared the list of factors that patients and caregivers
think may affect guideline adherence with the factors
that the literature suggests affect provider compliance
with clinical guidelines. We focus on these comparisons
in the discussion section of this manuscript.

Results
Out of 122 invited participants, 95 (78%) participated in
at least one round by either answering at least one rating
question or reviewing/making comments during discus-
sion. Of the 95 participants, 88 (93%) participated in
Round 1; 74 (78%) participated in Round 2 and, of
these, 55 (74%) posted a total of 1201 comments (M =
21.8, SD = 34.2, Range: 1–209); and 56 (59%) partici-
pated in Round 3.
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The majority of those who participated in at least
one round were parents or caregivers (75%); most
were female (62%) and white (91%). About two-fifths
of study participants reported living within a 50-mile
radius from a clinic where individuals with DMD re-
ceive neuromuscular care. There were no statistically
significant differences in demographic characteristics
of those who participated and those who did not
participate in different rounds (see Table 1). There
were no statistically significant differences between
demographic characteristics of participants and non-
participants in different rounds as measured by
Fisher’s exact test.
Of the 19 care considerations included in this study,

12 met criteria of patient-centeredness (i.e., both
panels considered them to be important and accept-
able). See Appendix for a list of recommendations. Of
these, four pertained to vertical growth, three to
weight management, three to bone health, and two to
puberty. Panels disagreed on the importance and/or
acceptability of four recommendations and considered
the remaining three to be of uncertain importance
and acceptability. A more detailed description of these
findings will be published separately.

Patient-centeredness of and factors affecting adherence
to bone health recommendations
Although all recommendations for bone health and
weight management were deemed patient-centered, our
participants identified several issues that may affect
adherence, especially for certain types of patients. To
illustrate, some participants argued that bone health as-
sessments are “more important for ambulatory patients
because they’re more susceptible to falling … [and be-
cause] an ambulatory patient is less likely to have fragile
bones.” Nonetheless, one caregiver noted that his/her
“ambulatory son has rather fragile bones - I’m guessing
mostly due to steroids.” An individual with DMD added
that “bone density goes down over time because we
don’t walk,” which increases the risk of fractures. Ultim-
ately, participants agreed that bone health recommenda-
tions are “pretty important even for non-ambulatory
[patients] if they are at such a risk for compression frac-
tures.” However, this discussion suggests that providers
should educate patients and caregivers on the importance
and benefits of early detection of bone health issues.
While participants considered X-rays and DEXA scans

used to assess bone health as minimally invasive, safe,
and painless, some raised concerns about acceptability of

Table 1 Participant Characteristics

Participated in at least 1 round %
(n = 95)

Participated in Round 1
(n = 88)

Participated in Round 2
(either viewed or posted) (n = 74)

Participated in Round 3
(n = 56)

Participant Type

Caregiver 71 (75%) 65 (74%) 58 (78%) 43 (77%)

Individual with
DMD

24 (25%) 23 (26%) 16 (22%) 13 (23%)

Gender

Female 59 (62%) 53 (60%) 47 (64%) 35 (63%)

Male 36 (38%) 35 (40%) 27 (36%) 21 (37%)

Hispanic/Latino/Spanisha

Yes 4 (4%) 2 (2%) 3 (4%) 1 (2%)

No 90 (96%) 85 (98%) 70 (96%) 54 (98%)

Race

White 86 (91%) 82 (93%) 67 (91%) 52 (93%)

Black/African
American

1 (1%) 1 (1%) 1 (1%) 0 (0%)

Asian 4 (4%) 3 (3%) 4 (5%) 4 (7%)

Multi-race 1 (1%) 0 (0%) 1 (1%) 0 (0%)

Other 3 (3%) 2 (2%) 1 (1%) 0 (0%)

How far do you usually travel to receive neuromuscular care?a

< 50 miles 38 (41%) 37 (44%) 30 (41%) 25 (46%)

50–99miles 22 (24%) 20 (24%) 16 (22%) 12 (22%)

100–249miles 17 (19%) 13 (15%) 14 (19%) 8 (15%)

≥ 250miles 15 (16%) 15 (18%) 13 (18%) 9 (17%)

There were no statistically significant differences between participants and non-participants in different rounds as measured by Fisher’s exact test
a Not all participants provided responses to this question

Denger et al. Orphanet Journal of Rare Diseases          (2019) 14:205 Page 4 of 10



these procedures, citing difficulties in transferring boys
and young men to an x-ray table, the ability of those
who have disease-related joint deformities to lie flat on a
table during procedures, the ability of DEXA scans to
produce accurate results for pediatric patients, and the
costs of DEXA scans that may not always be covered by
insurance. As one caregiver noted, “similar to the spine
X-ray the DEXA scan is difficult for patients who are non-
ambulatory, heavy, and have contractures of the joints.
Those administering the test need to have a great deal of
patience and problem-solving skills.” Another stated that
although “quick, safe, and painless...the insurance coverage
and cost [of these procedures is of concern].”
Moreover, there was extensive discussion of pros and

cons of IV bisphosphonate treatments for individuals
who had fractures or bone loss. A caregiver commented:
“My boys get Pamidronate infusions every 4 months,
and they don’t really have any side effects.” An adult
with DMD stated: “I understand this [recommendation]
is to treat osteoporosis and to prevent further bone loss.
I believe fighting bone loss is very important, and you
want to do all you can. Especially for later in life when
osteoporosis can make transferring the individual diffi-
cult.” Some participants, however, raised concerns about
off-label use of IV bisphosphonates for treating vertebral
fractures and bone loss in children: “The restriction for
children in many countries would make me want to
learn more before pursuing this course of treatment.”
High drug costs and potential side effects were of con-
cern as well. Finally, both individuals with DMD and
their caregivers stated that because this treatment re-
quires injections, it may be acceptable only if a child is
not afraid of needles: “Some families/patients may be
fearful of IV. Depending on the frequency, it may be a
difficult experience or feel inconvenient.”
To summarize, discussions about bone health recom-

mendations illustrate that patients and caregivers may
agree that a recommendation is very important, but may
have concerns about the process of following it. In such
a situation, providers may need to address patient/care-
giver concerns, such as potential discomfort, early in
treatment and search for ways to mitigate them. Doing
so can help increase guideline adherence.

Patient-centeredness of and factors affecting adherence
to weight management recommendations
Participants endorsed all weight management recom-
mendations by confirming the importance and accept-
ability of both diet and exercise for individuals with
DMD, especially during glucocorticoid use. As a care-
giver stated: “[Diet is] very important because steroid
use can make your weight increase, so keeping a healthy
diet will help lower the weight.” Participants discussed
issues related to being overweight and underweight, both

of which can negatively affect quality of life. On the one
hand, boys with DMD can gain weight because of their
inability to exercise, which may make it difficult to care
for them and may cause further social ostracism. On the
other hand, they may develop problems with swallowing
solid food as they get older, which can lead to weight
loss. Participants suggested taking protein shakes regu-
larly to help boys increase body mass. They also dis-
cussed how spinal fusion surgery can negatively affect
boys’ abilities to feed themselves, exercise, and attend
school full time due to the difficulties of staying in a
wheelchair for extended periods of time and urinating
into a bottle. The discussion of weight management rec-
ommendations suggests that providers should highlight
the link between weight gain and quality of life, while
also trying to help Duchenne families find practical solu-
tions to logistical challenges they face daily.
In discussing acceptability of physical activity recom-

mendations, participants raised concerns about insurance
coverage for physical therapy and noted the need for a
more specific guidance about the type of exercise that
should be done or avoided, when exercise should be
stopped, and how play activities favored by boys could be
adapted to their abilities as their functions deteriorate.
Participants stressed that “it’s good to encourage it, edu-
cate people on proper stretches, exercises that are not
damaging to muscles or if possible to help with strength
or flexibility for those with Duchenne, and how often to
do it so that healthy weight is maintained.” An individual
with DMD suggested that “overexertion can speed up the
muscle weakness, so it’s important that it’s done under
the supervision of a physical therapist with expert know-
ledge of Muscular Dystrophies.” Indeed, finding the right
type of exercise while not overdoing it is key. Participants
noted that stretching and swimming might be the most
appropriate physical activities for boys with DMD and em-
phasized the importance of enjoying physical activities,
while reducing the level of unnecessary fatigue (e.g., get-
ting to a playground in a wheelchair and then getting out
to play). Caregivers noted that it is important to involve
the whole family to ensure that “no one is singled out.”
In summary, participants felt that the physical activity

recommendations were patient-centered; however, they
viewed them as too vague and wanted examples of
physical activities that may work well for boys with
Duchenne. This information can help providers suggest
a range of activities that Duchenne families can explore
to facilitate their adherence to these recommendations.

Patient-centeredness of and factors affecting adherence
to vertical growth recommendations
Only four vertical growth recommendations, all of which
focused on assessing and identifying growth delays, met
our patient-centeredness criteria. Some caregivers noted that
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assessing growth is important, but treating growth delays
may not be: “Height is important to most of the guys (and
therefore their families), but it is not likely that their height
will be comparable to healthy boys; and actually, having a
smaller stature may benefit them and their mobility.” Indeed,
many participants who gave growth assessment recommen-
dations a low rating commented that height is not as import-
ant as other issues: “Vertical growth delays probably isn’t as
major of an issue as say delayed puberty or osteoporosis.”
The only assessment-related recommendation that did

not meet our patient-centeredness criteria was identify-
ing growth impairment in boys between 13 and 18 years
of age. Some participants noted that doing so at this age
may be already too late. Our analysis suggests that a
child’s age may be an important factor that can affect
guideline adherence, so finding the right time to discuss
vertical growth delays may be key to adherence.
Participants rated recommendations to use recombinant

human growth hormone (rhGH) therapy to treat growth
delays as not patient-centered due to uncertain ratings of
importance and acceptability. Panelists debated whether be-
ing short really required rhGH treatments. Both caregivers
and individuals with DMD raised concerns about potential
side effect and uncertain efficacy. As an individual with
DMD put it, rhGH comes with “high risk, [and] little to no
reward.” Another commented on “the inconclusive evi-
dence of effectiveness.” Caregivers responded similarly:
“Now that I think about it more and read others’ com-
ments, worry about side effects it could have and pain it
can cause. My son wanted to be taller, but when he found
out that it would be injections, he didn’t want it. It also
wasn’t recommended because he had normal growth
hormone. We are okay if he’s shorter. There are more
important issues.” Participants’ views on the use of growth
hormone therapy appeared to mirror the opinion of the
clinical experts who developed these care considerations.
The recommendation is not to routinely use rhGH in
patients without documented growth hormone deficiency
due to inconclusive evidence of its effectiveness.
In summary, the rhGH discussion illustrates the im-

portance of being transparent about pros and cons of a
particular treatment and shows that vertical delays are a
preference-sensitive topic. While some patients may find
it important to address growth delays and acceptable to
use rhGH to treat them, others may prefer not to treat
them at all or use other means. Therefore, it is import-
ant for providers to engage individuals with DMD and
their caregivers in a shared decision-making on this
topic as a strategy for increasing guideline adherence.

Patient-centeredness of and factors affecting adherence
to puberty recommendations
Although participants considered two of the five puberty-
related recommendations to be patient-centered, opinion

about assessing and treating pubertal delays varied sub-
stantially both within and between panels. Some care-
givers and individuals with DMD argued that dealing with
pubertal delays is not as important as handling other
problems: “Puberty doesn’t matter that much compared to
everything else,” said one individual with DMD. Some care-
givers noted that these assessments and treatments require
additional visits to specialists and may not be covered by in-
surance. At the same time, individuals with DMD stressed
the importance of normal pubertal development and self-
esteem: “I agree that heart, lungs, etc. are vital, but I would
argue that our cognitive behavior and socialization is essen-
tial as well. I think fitting in is key to socialization.”
Participants agreed that assessing pubertal delays in

boys with no signs of puberty by age 14 and referring
them to an endocrinologist for treatment was patient-
centered. However, they did not feel that assessing pu-
bertal status using Tanner staging twice a year starting
from age 9 was patient-centered. A caregiver commen-
ted: “When your child is young and in the early stages,
we, caregivers, are so concerned with how long our sons
will walk...or live that puberty just doesn’t play a role
that young.” Other caregivers emphasized the import-
ance of assessments: “I wish this was done for my boys,
and I think the reasoning is sound. It makes a lot of
sense. Seeing an endocrinologist is important, just need
to make sure they are familiar with Duchenne.” None-
theless, some participants felt that Tanner staging pro-
cedure is “very invasive for what I find of little benefit if
there are no obvious signs [of pubertal delays].”
Testosterone treatment discussions highlighted the

tension between addressing emotional and social well-
being of individuals with DMD, the importance of en-
suring normal pubertal development, and the potential
of negative side effects of hormone replacement therapy,
including mood swings. As an individual with DMD put
it, “I feel I went through puberty a little later because of
the long-term use of Prednisone. So, making sure that it
isn’t causing more issues [is important]. It is a good idea
to get it checked because self-esteem issues could start
like with my voice being higher than most boys in my
school.” A caregiver noted that “development is import-
ant because it would be embarrassing to not keep up
with peers. I imagine if I were a child again knowing that
I am going through the same thing my friends are would
help with social development as well...” Nonetheless,
participants were very concerned about side effects:
“Steroids and Duchenne tend to come with the mood
swings and other issues. I think adding to that may com-
plicate behavior issues more.”
The only treatment-related recommendation that was

deemed patient-centered focused on slowly increasing
testosterone dosing to mimic normal pubertal develop-
ment after beginning treatment. “We want to do what is
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best for our children and there is plenty of scientific evi-
dence to support this recommendation,” said a caregiver.
To summarize, puberty-related recommendations are

also preference-sensitive, and a child’s age may affect a
family decision to follow them. Clinicians should explain
the benefits and drawbacks of treating pubertal delays
and engage patients and their caregivers in shared deci-
sion-making to identify the best treatment plan. Partici-
pants also noted that individuals with DMD and their
caregivers have to make collaborative decisions about
assessing and treating pubertal delays. The patient per-
spective should play an important role in decisions about
pubertal development because of the unique challenges
pubertal delays may pose to social development and self-
esteem of individuals with DMD. According to one
caregiver, “both the family and patient need to agree...
patients should [not] be given something, unless they
are in total agreement with the reasons, the therapy, and
the potential side effects.”

Discussion
Thematic analysis of participant comments identified
several factors that affected their perceptions of patient-
centeredness of the 2018 DMD care considerations.
These factors are also likely to affect patient and care-
giver guideline adherence. We grouped these factors into
six domains that align well with the factors that also
affect provider adherence to guidelines [25, 26].

Content of recommendations
The subject and content of care guidelines can affect pa-
tient adherence. Patients and caregivers did not feel that
some recommendations, including those related to verti-
cal growth, address high priority issues As previous re-
search shows, recommendations that do not address
priority issues may have low adherence levels [27]. Par-
ticipants discussed patient-centeredness of assessment
recommendations more extensively than treatment rec-
ommendations (analysis not shown). Therefore, it may
be beneficial for clinicians to educate patients and care-
givers on the importance and benefits of assessment.
When discussing treatment recommendations, patients

and caregivers tend to focus on treatment safety and effi-
cacy. They may have doubts about recommendations that
include treatment options with potentially significant side
effects, uncertain efficacy, and those based on off-label use
of medications. Indeed, previous research suggests that
adverse drug events and patients’ fear of negative side ef-
fects can reduce their guideline adherence [28]. At the
same time, we found that patients and caregivers may pre-
fer recommendations that stress family-centeredness by
explaining how patients and caregivers can work together
to address a health concern.

Format of recommendations
Patients and caregivers seem to value clear and unam-
biguous recommendations that offer concrete examples
and do not include unreasonable expectations. Under-
standing what recommendation say and what activities
fit well with a given recommendation can facilitate com-
pliance. This finding is consistent with the literature on
provider adherence to guidelines: providers comply with
guidelines that they can easily understand and follow
and do not require any specific resources [29]. More-
over, patients and caregivers appreciate recommenda-
tions that are tailored specifically to their condition and
account for any functional limitations a given patient
group may have. Although recommendations may be
developed based on the clinical evidence collected from
patients with a related condition or concern, the final
wording of the recommendations should be tailored to a
specific patient population. This is particularly important
for rare diseases where there might be a lack of high
certainty evidence [10].

Patient characteristics
Patients’ demographic characteristics (age was of par-
ticular importance in our study) also affect compliance,
which is consistent with the results of previous studies
on guideline compliance [30]. In progressive conditions
where patient state changes over time, patients and care-
givers often focus on immediate concerns. Nonetheless,
considering future needs is important to allow patients
and caregivers time to prepare for future disease phases.
Other patient-level factors that may affect compliance

include expected physical and psychological discomfort
caused by following the recommendation (pain level, fear
of needles, ability to stay still during a procedure) and
logistical challenges, including time commitment and
distance traveled to receive care, among others. Providers
also emphasized logistical challenges as a potential patient
and family barrier that had affected adherence to the
earlier version of care considerations [16].

Providers
Guideline adherence from the patient and caregiver per-
spective can be impacted by access to specialists and sub-
specialists; provider awareness of, and agreement with, the
guideline recommendation; a provider’s prior experience
with a given condition; and provider qualifications and
certifications. Not having access to specialists was of par-
ticular importance to our study participants. Providers
with deep understanding of a given condition are more
likely to be aware of the guidelines and realize their
importance [29]. As a result, they are more likely to
recommend guideline-adherent assessment and treatment
options [31]. Agreement between the provider and pa-
tient/family regarding the importance of following a
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recommended guideline is also critical to adherence
[32]. Engaging patients in shared decision-making helps
identify care options that are evidence-based and prefer-
ence-concordant; such options are more likely to be
followed [33, 34].

Social factors
A desire to lead normal lives and be accepted by peers
are likely to affect adherence to those guideline recom-
mendations that help patients fit in. Thus, positive peer
pressure may have a strong influence on guideline ad-
herence, assuming that social expectations are consistent
with recommendation’s goals. The existence of a social
support system can facilitate adherence by making the
logistics of following recommendations easier and redu-
cing social stigma that may be associated with certain
conditions or procedures. Research on providers shows
that a lack of support from peers and superiors can have
a negative impact on their guideline adherence [29].

Financial factors
From the patient and caregiver perspective, treatment
costs and insurance coverage are the main factors that
affected access and adherence to many recommenda-
tions. Affordability is an issue for medications that have
already been approved and are in use. However, it may
become a much more significant issue with exorbitant
pricing of newly approved therapies in rare disease. Add-
itionally, limiting coverage on physical and occupational
therapy that payers view as “maintenance” rather than
improving functioning prevents access to guideline rec-
ommended practices. The literature also supports the
negative impact of high copayments and medication
costs on guideline adherence [35].
In summary, factors that affect guideline compliance

from the patient and caregiver perspectives are similar
to those affecting provider adherence and are not limited
to DMD. Providers also tend to adhere to clear guide-
lines that are easy to implement, grounded in strong sci-
entific evidence, and do not require additional resources
[16, 28, 29]. Although we only looked at DMD, the
barriers that patients and caregivers named are also
common in other conditions, including knee osteoarth-
ritis [27], diabetes [28], and cardiovascular disease [31],
among others. Consistency between the outcomes a
recommendation is designed to address and patient
preferences is key [32], regardless of whether patients
are children or adults or have a common or a rare
condition.

Limitations
We note several limitations of our study. First, although
our sample included both patients and caregivers, it was
purposive. Therefore, our conclusions may not represent

the opinions and experiences of Duchenne families in
general. However, purposive sampling is common for
expert panels and the Delphi method [36] because the
goal is to include the most knowledgeable individuals.
Second, our measure of patient-centeredness was devel-
oped specifically for this project. Although it is consist-
ent with the GRADE Evidence to Decision Framework
[37] and was pilot-tested as part of our project, it should
be formally validated. Finally, we identified the factors that
may affect patient and caregiver adherence to guidelines
based on one condition only. Although we believe that
these factors are likely to affect guideline adherence across
the conditions, it is possible that additional factors affect-
ing guideline compliance may emerge from the experi-
ences of patients with other conditions, including chronic
diseases. Therefore, our engagement approach should be
validated further in other clinical conditions.

Conclusions
This study demonstrates a new way to include the pa-
tient and caregiver voice in developing care guidelines
and to identify the factors that can affect their guideline
adherence. Using this methodology across diagnoses
could increase the patient voice in guideline develop-
ment, facilitate shared decision-making, and ultimately
enhance patient and family adherence to care recom-
mendations. The results of this work contribute to a
growing literature on the factors that patients and care-
givers think affect their guideline adherence. Under-
standing consistency between provider- and patient/
caregiver-identified barriers to following guideline rec-
ommendations can lead to developing more successful
interventions for increasing guideline adherence.

Abbreviations
DMD: Duchenne Muscular Dystrophy; PPMD: Patient project muscular
dystrophy; RAM: RAND/UCLA Appropriateness method

Acknowledgments
We would like to thank all ExpertLens participants for their support and
engagement with our study. We also thank our Advisory Board members for
their contributions to the project. Finally, we thank Mary Vaiana for her
editorial assistance; Christine Chen and Marika Booth for assistance with data
analysis; Emily Dao for help with panel administration.

Authors’ contributions
All authors were responsible for designing the study. Authors BD, DK, SG,
and AM were directly involved in the data collection. Authors CA, BD, and
DK analyzed the data. Authors BD and DK drafted the initial manuscript. All
authors critically reviewed both the draft and revised version of the
manuscript and approved the final version for submission.

Funding
This work is supported through a Patient-Centered Outcomes Research Insti-
tute Program Award (ME-1507-31052). All statements in this report, including
its findings and conclusions, are solely those of the authors and do not ne-
cessarily represent the views of the Patient-Centered Outcomes Research In-
stitute, its Board of Governors, or Methodology Committee.

Denger et al. Orphanet Journal of Rare Diseases          (2019) 14:205 Page 8 of 10



Availability of data and materials
The data analyzed during this study are available from the corresponding
authors on reasonable request.

Ethics approval and consent to participate
The study was reviewed and considered to be exempt by the RAND’s
Human Subjects’ Protection Committee (ID 2016–0518). All participants were
consented when they logged into the ExpertLens system for the first time.

Consent for publication
Not applicable.

Competing interests
DK and SG are members of the ExpertLens team at RAND. SG’s spouse is a
salaried employee of Eli Lilly and Company and owns stock. SG has
accompanied his spouse on company-sponsored travel. All other coauthors
report no competing interest.

Author details
1Parent Project Muscular Dystrophy, 401 Hackensack Avenue, 9th Floor,
Hackensack, NJ 07601, USA. 2RAND Corporation, 1776 Main Street, PO Box
2138, Santa Monica, CA 90407-2138, USA. 3RAND Corporation, 1885 Mission
Street, Suite 300, San Francisco, CA 94103, USA. 4Department of Social &
Behavioral Sciences, Indiana University Richard M. Fairbanks School of Public
Health, 1050 Wishard Blvd, RG 6046, Indianapolis 46202, IN, USA.

Received: 10 May 2019 Accepted: 13 August 2019

References
1. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Developing guidelines. BMJ.

1999;318(7183):593–6.
2. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, Lazaro P, van het

Loo M, McDonnell J, Vader JP, Kahan JP. The RAND/UCLA appropriateness
method user's manual. Santa Monica: RAND Corporation; 2001.

3. Armstrong MJ, Mullins CD, Gronseth GS, Gagliardi AR. Recommendations for
patient engagement in guideline development panels: a qualitative focus
group study of guideline-naive patients. PLoS One. 2017;12(3):e0174329.

4. Fearns N, Kelly J, Callaghan M, Graham K, Loudon K, Harbour R, Santesso N,
McFarlane E, Thornton J, Treweek S. What do patients and the public know
about clinical practice guidelines and what do they want from them? A
qualitative study. BMC Health Serv Res. 2016;16(1):74.

5. Montori VM, Brito JP, Murad MH. The optimal practice of evidence-based
medicine: incorporating patient preferences in practice guidelines. Jama.
2013;310(23):2503–4.

6. Roman BR, Feingold J. Patient-centered guideline development: best
practices can improve the quality and impact of guidelines. Otolaryngol
Head Neck Surg. 2014;151(4):530–2.

7. Guidelines IoMCoSfDTCP, Graham R, Mancher M. Clinical practice guidelines
we can trust. Washington, DC: National Academies Press; 2011.

8. Qaseem A, Forland F, Macbeth F, Ollenschläger G, Phillips S, van der Wees
P. Guidelines international network: toward international standards for
clinical practice guidelines. Ann Intern Med. 2012;156(7):525–31.

9. Jarrett L, Patient involvement unit. A report on a study to evaluate patient/
carer membership of the first NICE guideline development groups. London:
National Institute for Clinical Excellence; 2004.

10. Pai M, Yeung CHT, Akl EA, Darzi A, Hillis C, Legault K, Meerpohl JJ,
Santesso N, Taruscio D, Verhovsek M, et al. Strategies for eliciting and
synthesizing evidence for guidelines in rare diseases. BMC Med Res
Methodol. 2019;19(1):67.

11. Grant S, Hazlewood GS, Peay HL, Lucas A, Coulter I, Fink A, Khodyakov D.
Practical considerations for using online methods to engage patients in
guideline development. Patient. 2018;11(2):155–66.

12. Khodyakov D, Kinnett K, Grant S, Lucas A, Martin A, Denger B, Peay H,
Coulter I, Fink A. Engaging patients and caregivers managing rare diseases
to improve the methods of clinical guideline development: A research
protocol. JMIR Res Protocols. 2017;6(4):e57.

13. Birnkrant DJ, Bushby K, Bann CM, Alman BA, Apkon SD, Blackwell A, Case LE,
Cripe L, Hadjiyannakis S, Olson AK. Diagnosis and management of
Duchenne muscular dystrophy, part 2: respiratory, cardiac, bone health, and
orthopaedic management. Lancet Neurol. 2018;17(4):347–61.

14. Birnkrant DJ, Bushby K, Bann CM, Apkon SD, Blackwell A, Brumbaugh D,
Case LE, Clemens PR, Hadjiyannakis S, Pandya S. Diagnosis and
management of Duchenne muscular dystrophy, part 1: diagnosis, and
neuromuscular, rehabilitation, endocrine, and gastrointestinal and nutritional
management. Lancet Neurol. 2018;17(3):251–67.

15. Birnkrant DJ, Bushby K, Bann CM, Apkon SD, Blackwell A, Colvin MK, Cripe L,
Herron AR, Kennedy A, Kinnett K. Diagnosis and management of Duchenne
muscular dystrophy, part 3: primary care, emergency management,
psychosocial care, and transitions of care across the lifespan. Lancet Neurol.
2018;17(5):445–55.

16. Conway K, Trout C, Westfield C, Fox D, Pandya S. A pilot survey study of
adherence to care considerations for Duchenne muscular dystrophy. PLoS
Curr. 2018;10. http://currents.plos.org/md/index.html%3Fp=11591.html.

17. Pandya S, Caspers-Conway K, Trout C, Westfield C, Fox D. A Pilot Study to
Evaluate Adherence to the 2010 Care Considerations for Duchenne
Muscular Dystrophy (DMD) at Selected Clinics Identified by the Muscular
Dystrophy Surveillance Tracking and Research Network (MD STARnet) Sites.
Phase 1: Clinic Director Survey (P3. 168): AAN Enterprises; 2016. https://n.
neurology.org/content/86/16_Supplement/P3.168.

18. Landfeldt E, Lindgren P, Bell CF, Schmitt C, Guglieri M, Straub V, Lochmüller
H, Bushby K. Compliance to care Guidelines for Duchenne muscular
dystrophy. J Neuromuscul Dis. 2015;2(1):63–72.

19. Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. Thousand Oaks: SAGE; 2006.

20. Rangel V, Martin AS, Peay HL. DuchenneConnect registry report. PLoS Curr.
2012;4:RRN1309.

21. Kinnett K, Dowling JJ, Mendell JR. The certified Duchenne care center
program. Neuromuscul Disord. 2016;26(12):853–9.

22. Dalal SR, Khodyakov D, Srinivasan R, Straus SG, Adams J. ExpertLens: a
system for eliciting opinions from a large pool of non-collocated experts
with diverse knowledge. Technol Forecast Soc Chang. 2011;78(8):1426–44.

23. Hall DA, Smith H, Heffernan E, Fackrell K. Recruiting and retaining
participants in e-Delphi surveys for core outcome set development:
evaluating the COMiT'ID study. PLoS One. 2018;13(7):e0201378.

24. Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for health services
research: developing taxonomy, themes, and theory. Health Serv Res. 2007;
42(4):1758–72.

25. Cochrane LJ, Olson CA, Murray S, Dupuis M, Tooman T, Hayes S. Gaps
between knowing and doing: understanding and assessing the barriers to
optimal health care. J Contin Educ Health Prof. 2007;27(2):94–102.

26. Gurses AP, Marsteller JA, Ozok AA, Xiao Y, Owens S, Pronovost PJ. Using an
interdisciplinary approach to identify factors that affect clinicians’ compliance
with evidence-based guidelines. Crit Care Med. 2010;38:S282–91.

27. Spitaels D, Vankrunkelsven P, Desfosses J, Luyten F, Verschueren S, Van
Assche D, Aertgeerts B, Hermens R. Barriers for guideline adherence in knee
osteoarthritis care: a qualitative study from the patients’ perspective. J Eval
Clin Pract. 2017;23(1):165–72.

28. Fürthauer J, Flamm M, Sönnichsen A. Patient and physician related factors
of adherence to evidence based guidelines in diabetes mellitus type 2,
cardiovascular disease and prevention: a cross sectional study. BMC Fam
Pract. 2013;14(1):47.

29. Francke AL, Smit MC, de Veer AJE, Mistiaen P. Factors influencing the
implementation of clinical guidelines for health care professionals: a
systematic meta-review. BMC Med Inform Decis Making. 2008;8:38.

30. Crocker A, Alweis R, Scheirer J, Schamel S, Wasser T, Levingood K. Factors
affecting adherence to evidence-based guidelines in the treatment of URI,
sinusitis, and pharyngitis. J commun Hosp Intern Med Perspect. 2013;3(2).

31. Hoorn CJGM, Crijns HJGM, Dierick-van Daele ATM, Dekker LRC. Review on
factors influencing physician guideline adherence in cardiology. Cardiol Rev.
2019;27(2):80–6.

32. Lugtenberg M, Burgers JS, Besters CF, Han D, Westert GP. Perceived barriers
to guideline adherence: a survey among general practitioners. BMC Fam
Pract. 2011;12(1):98.

33. Volk RJ, Leal VB, Jacobs LE, Wolf AMD, Brooks DD, Wender RC, Smith RA. From
guideline to practice: new shared decision-making tools for colorectal cancer
screening from the American Cancer Society. CA Cancer J Clin. 2018;68(4):246–9.

34. Wolf RL, Basch CE, Brouse CH, Shmukler C, Shea S. Patient preferences and
adherence to colorectal Cancer screening in an urban population. Am J
Public Health. 2006;96(5):809–11.

35. Mathes T, Jaschinski T, Pieper D. Adherence influencing factors - a
systematic review of systematic reviews. Arch Public Health. 2014;72(1):37.

Denger et al. Orphanet Journal of Rare Diseases          (2019) 14:205 Page 9 of 10

http://currents.plos.org/md/index.html%3Fp=11591.html
https://n.neurology.org/content/86/16_Supplement/P3.168
https://n.neurology.org/content/86/16_Supplement/P3.168


36. Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey
technique. J Adv Nurs. 2000;32(4):1008.

37. Alonso-Coello P, Oxman AD, Moberg J, Brignardello-Petersen R, Akl EA,
Davoli M, Treweek S, Mustafa RA, Vandvik PO, Meerpohl J, et al. GRADE
Evidence to Decision (EtD) frameworks: a systematic and transparent
approach to making well informed healthcare choices. 2: Clinical practice
guidelines. BMJ. 2016;353:i2089.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Denger et al. Orphanet Journal of Rare Diseases          (2019) 14:205 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Design
	Data analysis

	Results
	Patient-centeredness of and factors affecting adherence to bone health recommendations
	Patient-centeredness of and factors affecting adherence to weight management recommendations
	Patient-centeredness of and factors affecting adherence to vertical growth recommendations
	Patient-centeredness of and factors affecting adherence to puberty recommendations

	Discussion
	Content of recommendations
	Format of recommendations
	Patient characteristics
	Providers
	Social factors
	Financial factors
	Limitations

	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

