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Abstract

The “diagnostic odyssey” describes the process those with undiagnosed conditions undergo to identify a diagnosis.
Throughout this process, families of children with undiagnosed conditions have multiple opportunities to decide
whether to continue or stop their search for a diagnosis and accept the lack of a diagnostic label. Previous studies
identified factors motivating a family to begin searching, but there is limited information about the decision-making
process in a prolonged search and how the affected child impacts a family’s decision. This study aimed to understand
how families of children with undiagnosed diseases decide whether to continue to pursue a diagnosis after standard
clinical testing has failed. Parents who applied to the Undiagnosed Disease Network (UDN) at the National Institutes
of Health (NIH) were recruited to participate in semi-structured interviews. The 2015 Supportive Care Needs model by
Pelenstov, which defines critical needs in families with rare/undiagnosed diseases, provided a framework for interview
guide development and transcript analysis (Pelentsov et al in Disabil Health J 8(4):475-491, 2015. https://doi.org/10.
1016/J.DHJ0.2015.03.009). A deductive, iterative coding approach was used to identify common unifying themes.
Fourteen parents from 13 families were interviewed. The average child’s age was 11 years (range 3-18) and an aver-
age 63% of their life had been spent searching for a diagnosis. Our analysis found that alignment or misalignment

of parent and child needs impact the trajectory of the diagnostic search. When needs and desires align, reevalua-
tion of a decision to pursue a diagnosis is limited. However, when there is conflict between parent and child desires,
there is reevaluation, and often a pause, in the search. This tension is exacerbated when children are adolescents and
attempting to balance their dependence on parents for medical care with a natural desire for independence. Our
results provide novel insights into the roles of adolescents in the diagnostic odyssey. The tension between desired
and realistic developmental outcomes for parents and adolescents impacts if, and how, the search for a diagnosis
progresses.

Introduction

The process to a medical diagnosis is not always a
straightforward, linear path. Although many diagno-
ses can be made by clinical examinations, bloodwork,
or diagnostic imaging, for many individuals the results
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the differential diagnosis, it is often a chromosomal
microarray or targeted next-generation sequencing, or
exome/genome sequencing [2]. Given that the diag-
nostic yield of these testing strategies is estimated at
40-50%, a family is likely to remain undiagnosed after
this process [3, 4]. When it is suspected that there is an
underlying condition, but the specific diagnosis can-
not be made, these individuals are often said to have an
“undiagnosed disease” or an “undiagnosed genetic con-
dition” While trying to obtain a diagnosis, patients may
undergo many medical evaluations and tests, a process
often described as “the diagnostic odyssey” [5, 6].

One program that families on a diagnostic odys-
sey may turn to is the Undiagnosed Disease Network
(UDN). The UDN, formed in 2008, is a network of sites
around the United States with a common goal to bring
together clinicians and researchers to diagnose patients
on a diagnostic odyssey [7, 8]. Participants who apply
to the UDN have usually completed all clinically avail-
able testing and have often undergone non-diagnos-
tic exome or genome sequencing. Families who have
applied to the UDN have exhausted all other options
and are extreme examples of a diagnostic odyssey [9].

Reasons families embark on a diagnostic odyssey
have been well-classified and include the desire for a
label, to ease navigation through the healthcare sys-
tem, and a desire for diagnostic certainty [5, 10—12].
Previous studies have demonstrated that patients and
families with undiagnosed diseases can have significant
social, emotional, and psychological needs such as fear
and anxiety about the uncertainty of the future, vary-
ing levels of stress, and lack of support [5, 12-14]. It is
anticipated that parents and children will cycle through
various stages of emotions, expectations, and roles
throughout a diagnostic odyssey, but how and whether
these factors affect decisions to continue searching for
a diagnosis has not been previously explored [9, 10, 15].

Throughout the diagnostic odyssey, families of chil-
dren with undiagnosed conditions must decide whether
to continue pursuing a diagnosis or to end their search,
accepting that they may not obtain a label for their
symptoms. For families who have been on a long jour-
ney, what began as a search for a diagnosis for their
young toddler may now be a search for a diagnosis
for their adolescent child. Adolescence, defined as
between ages 10 and 19, is an important developmental
period including unique developmental milestones and
changes in mentality, all focused around independence
and planning for the future [16-19]. Although much
is known about adolescence and the important devel-
opmental changes that occur during these formative
years, little is known about the influence of an adoles-
cent patient’s opinions in a family’s decision of whether
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to continue a diagnostic odyssey. This study explored
the role of the adolescent in a family’s decision-making
process by interviewing parents of children and ado-
lescents who have applied to the Undiagnosed Disease
Network (UDN) at the National Institutes of Health
(NIH).

Methods

Participants and study recruitment

Study participants were parents of children who applied
to the Undiagnosed Disease Network (UDN) at the
National Institutes of Health (NIH) between July 2018
and January 2020. They were recruited from the pool of
UDN applicants via email between October 2019 and
January 2020 by a member of the UDN clinical team
(EFM). Recruitment emails included basic informa-
tion about the study, a link to the study survey, and the
primary investigator’s contact information. All partici-
pants were sent a participation reminder via email two
weeks after initial study recruitment. Participants who
expressed interest in participating in an interview and
provided an email address in their survey were contacted
via email by a member of the study team (IM). This email
included a link to a SignUpGenius.com webpage for par-
ticipants to sign up for an interview.

Five dollars was donated to the Undiagnosed Disease
Fund through the National Organization for Rare Disor-
ders (NORD) for every completed survey. An additional
five dollars was donated for every completed interview.

Instrumentation

The “Supportive Care Needs” model by Pelentsov et al.,
which proposes a model of needs for parents of chil-
dren with rare diseases, served as a framework for the
development of both instruments: a screening survey
and semi-structured interview guide [15]. The screening
survey covered basic demographic information, includ-
ing the age of the child who applied to the UDN, which
parent completed the survey, At the end of the survey,
participants had the option to include an email address if
they wanted to be contacted for a phone interview (Addi-
tional file 1: Appendix 1).

The semi-structured interview guide explored four
domains: information about the child’s condition and
their history of medical examinations and testing, details
of the child’s diagnostic odyssey and the family’s decision
to apply to the UDN, why and whether the family has
decided to continue/not continue pursuing a diagnosis
for their child, and the role that healthcare providers have
played in the child’s diagnostic odyssey (Additional file 1:
Appendix 2).

Interviews were piloted by a member of the study team
(IM) with two pediatric genetic counselors.
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Data analysis

Interviews were transcribed using REV transcription
service [20]. A qualitative codebook was developed and
revised with input from all members of the study team
(Additional file 1: Appendix 3). The foundation of the
codebook was based on Pelenstov’s Supportive Care
Needs Model using the six identified needs: social,
emotional, practical, physical, psychological, and infor-
mational. Subcodes to specify differences in excerpts
relating to parent, child, and family were used to cap-
ture nuanced differences between the groups. Additional
codes were created when topics were not well-repre-
sented by the original code book, such as codes relat-
ing specifically to the diagnostic odyssey and the health
care system. The study team (IM, EFM, BY) continued
to revise the codebook until all recurring interview top-
ics had a corresponding code. All transcripts were coded
by IM and at least one other member of the study team
using Dedoose coding software [21]. An iterative cod-
ing approach was used until consensus in coding was
reached for each interview. After consensus was reached,
the codes were condensed into broader sub-themes.
Discussions between team members coalesced the sub-
themes into three overarching themes: (1) details of the
diagnostic odyssey, (2) parental duty, and (3) tensions
between parent and child.

Basic statistical analyses (means and standard devia-
tions) were calculated in Microsoft Excel (2017). Com-
parative statistical analyses (chi-squared and t-tests) were
calculated using GraphPad QuickCalcs (2017) to confirm
that there were no continuous or categorical differences
between the surveyed participant group and the inter-
viewed participant group.

This study was approved by the University of Michigan
IRB (HUMO00167454).

Table 1 Participant demographics
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Results

Demographics

One hundred four UDN applicants were recruited for
the study, 50 completed the screening survey for a survey
response rate of 48%. The majority (92%) of parents who
completed the survey were mothers. The average age of
their child was approximately eight years old, with an age
range of one to eighteen years (Table 1).

Fourteen interviews, from thirteen families, were ana-
lyzed. All interviews were with parents, no children par-
ticipated in the interviews. Interviews ranged in length
from 22 to 53 min with an average length of 39 min. All
but one of the interviewed parents were mothers (93%).
The ages of the children in the interview group were
slightly older (p=0.068) than those in the surveyed
group, with an average age of eleven years and a range
of three to eighteen years. These families have spent an
average of 63% of their child’s life searching for a diagno-
sis (Table 1).

A diagnostic odyssey

The children of all study participants had complex medi-
cal needs that parents, and often the child themselves,
had been navigating for a protracted length of time. This
included evaluations by various specialists and extensive
medical testing, often including genetic testing such as
exome/genome sequencing.

Well, he’s been to everything, genetics, neurologists
and rest of the specialists, like orthopedics. He's
been to [a] child psychologist... MRI, x-rays and eve-
rything. All exome sequencing and whole genome
sequencing... (Participant 62)

He’s been through a battery of blood tests, ultra-
sounds, x-rays... CT scans, MRIs, hearing tests,
vision tests, brainwave tests. Pretty much everything
under the sun, he’s been through... (Participant 27)
She’s been examined from head to toe. They've done
every kind of test. So yeah, I think she’s really done
everything. (Participant 15)

Total survey respondents (N =50)

Total interviews analyzed
(N=14 parents; 13

families)
Parent surveyed
Mother 46 (92%) 13 (93%)
Father 4 (8%) 1 (7%)

Average age of child (years) (range)
9% of children ages 0-9 66%
% of children ages 10-18 34%
% of life spend searching for a diagnosis (range) N/A

8.2 years (1-18 years)

11 years (3-18 years)
38%

62%

63% (13-100%)
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Parents recognized that their child’s complex medi-
cal needs required them to have a high level of involve-
ment in their child’s care and voiced ways that a diagnosis
could impact this care. These reasons included ensuring
that their child is receiving appropriate care, hope for
future medical advances, and an overall wish for more
information.

Because if he’s in the hospital, then I have to cancel
appointments that I have or whatever I have going
on... I just make my life around his so I can make
sure he’s comfortable. (Participant 14)

Well, if there's something that we can be doing dif-
ferently then that would be huge... so if there’s some-
thing, a change of diet that would help her... to make
sure there isn’t something out there that would help
her that we could do that would just improve her life
and her future. (Participant 22)

..Advancements in medicine are being made daily...
[1 want] any possibility of any improvements on his
life and his future. (Participant 25)

Parental duty

Many parents described how the inherent duty of being
a parent drove them to continue their diagnostic search.
Parents explained that to fulfill their duty as a parent they
needed to feel as though they had done everything pos-
sible and had exhausted all options before coming to the
UDN.

It is my job to protect her. It's my job to make sure
that she’s kept alive and that she’s healthy and that
she has the best opportunities... And if I as her
mother can’t figure out what this was, how could I
expect anybody else to...? (Participant 51)

Because, really, as a parent, it's hard to see your
child go through something that you can'’t fix. You
always want to fix their boo-boo’s and make them
feel better. But when you can't, it makes you feel like
you failed...So by finding a diagnosis, it would go
a long way, I guess for me as a parent, to say, "Hey,
I pushed enough that I finally found out what was
wrong." And regardless of whether it can be fixed or
not, it’s like I pushed enough to find out why it hap-
pened and how it happened and now I know. It's
peace of mind, I guess youd say. (Participant 27)
But we just want to know what’s, what else do we
need to be doing, if anything. Cause I always feel like
we're missing something, that we should be doing
more. (Participant 26)

Parents explained that over time the way they acted
on their sense of parental duty evolved. The need for a
diagnosis became less of a driver, and ongoing concerns
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for the child’s long-term health and support is more
important.

Well, because I want to help my son in the best pos-
sible way. Meanwhile, 1 didn’t focus so much on
diagnostic... Since I couldn’t get a diagnosis in many
years, I focused a lot on therapies and what kind of
therapies could help him progress cognitively, physi-
cal strength and so on. (Participant 62)

Although some parent participants expressed that
parental duty drove them to initiate and continue the
diagnostic journey, others explained how it aided in
the decision to pause searching. They explained that
although they will always be interested in a diagnosis,
their adaptation to their child’s condition had led to a
shift in their priorities, and their energy is now focused
on providing the best care for the child, rather than split
between care and searching for a diagnosis. They have
reached acceptance and understanding that a diagnosis
may not be feasible. Importantly, most parents explained
that although the need for a label may no longer be their
primary focus, they are not interested in “giving up” and
will continue to pursue additional diagnostic options as
they are presented.

I'm not desperate in my search for a diagnosis, so it’s
not a matter of stopping. We're always open for any-
thing... I'm not so anxious to get a diagnosis, but I
certainly will never stop as long as there’s something
to look at. (Participant 35)

Parent and child/adolescent opinions may conflict

and cause tension

The lived experience of parent and child are one in the
same at the start of the diagnostic odyssey; young chil-
dren have limited agency and experience their parents’
journey as their own. However, over time, the child’s
needs and perspectives diverge and may result in conflict
with those of their parents. This tension may be exacer-
bated as the child enters adolescence and moves towards
adulthood and possible independence.

At one point, when he was younger, I do think we
were driven by more of the frustration of, ‘How can
there not be anything wrong with him? And we
need to keep searching and we need to keep look-
ing... So, I do think that did drive us to keep look-
ing. Now, with his negative frustration and negative
emotions about, "Why can’t anybody fix this? Why
can’t anybody figure out what’s wrong with me?”
That has kind of come into play in the past year or
two... I don’t feel like I am driven as much anymore
by the negatives that I was initially, but now I have
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his negative emotions driving it, because he’s older.
(Participant 18)

With the wish by the adolescent for independ-
ence can come a desire for an increased role in deci-
sion-making, including decisions about their own
healthcare. Understanding that the adolescent may
eventually need to take more control of their health-
care and life decisions is a contributing factor to why
families continue searching for a diagnosis.

I ended up pulling him out of school and home-
schooling him to see if we could protect him from
all the germs of being at school... I had a child
that longed for nothing more than to be at school
with his friends. That’s all he wanted. So, emo-
tionally, it was not the right choice even though
he was healthier. He begged to go back. Then told
me hed rather spend every other month sick in the
hospital than stay at home away from his friends,
so I had to respect that. (Participant 18)

My feeling is I want my daughter to try the [spe-
cialized] program relating to [symptoms]...So I'm
kind of in a hold pattern now, waiting for her to
agree to go to this program and see if that treat-
ment helps her...She just refuses to go. She’s 16
years old. I can’t force her to do something she
doesn’t want to do. (Participant 37)

Parents noted that their children are now spending
time planning their future and they may not consider
how their complex medical needs may alter this imag-
ined future. Children had anticipated plans for their
teenage and adult years, but what was imagined may
no longer be plausible. Misalignment of goals occurs
while adolescents balance this disappointment and
create new opportunities for the future, while parents
navigate their revised role in their child’s uncertain
future.

As far as his personal growth is concerned, it’s
been quite a setback. He’s 16 now, he was 14 when
he lost his vision. He was just starting to become
a teenager and now he is a teenager, and he has
a couple of really good friends. But a lot of what
he had planned for his teenage years isn’t happen-
ing... (Participant 27)

I feel like we're living two different lives. One, I am
letting him socially talk about going to college and
being a very typical 17-year-old and filling out
applications just like his friends are doing, but the
reality is he’s not well enough to go. We're going to
have to figure that piece out. (Participant 18)

He already has some familiarity with "look you
can be blind and an oceanographer, you can
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be blind and a parent, you can be blind and a
teacher.” Your brain will work around that. So
your future doesn’t have to be limited. But we
don’t really know if it’s just his eyes. We don’t
know if there’s something with the brain or what
will happen if he hit adolescence and adulthood.
(Participant 58)

Discussion

Interviews with fourteen parents of children with undiag-
nosed diseases at various stages of their diagnostic jour-
ney helped to understand motivating factors for “why”
families continue to search for a diagnosis after years
of inconclusive testing. As a child matures, differences
between parent and child opinions about the diagnos-
tic search may conflict, often serving as a re-evaluation
point for family decision-making of whether to continue
the odyssey. Parent(s) and adolescent may have differ-
ing views of the obtainability of a child’s autonomy, and
the idea of whether to keep future options open or take
a more “realistic” approach can create inter-familial ten-
sion. Additionally, the innate parental drive may encour-
age families to continue a search, but this parental drive
is tempered by the emerging voice of the adolescent.
Whether and how the family incorporates the develop-
ing independent voice of the child will change the way
decision-making regarding the odyssey occurs within the
parent/child dyad (triad). These factors work in combi-
nation to help families decide whether, and when, they
should continue to search for a diagnosis.

The developing strength of the child’s voice, through
the eyes of the parent, was a major theme as both a moti-
vator and barrier of the diagnostic odyssey. The way in
which parents discussed their children, most in their
adolescent years, shed unique light on how the par-
ent/child tension impacts the decision to continue the
odyssey. Adolescence is often thought of as the second
individualization crisis, and involves multiple physical,
psychological, sexual, and social changes [16, 18, 22]. It
is normal and anticipated that children at this age are
starting to want autonomy and independence from their
parents, but when a child has complex medical needs
and depends on their parents for critical medical care,
there is an additional layer of tension between the par-
ents and adolescent. The adolescent may feel ready to
create distance between themself and their parents, mov-
ing towards independence and taking charge of their own
medical care, but this may not always be realistic or feasi-
ble in children with rare/complex conditions.

The parental narrative emphasized the emerging voice
of their child, highlighting the dynamic balance between
parental and child opinions on a medical journey. Parent
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participants emphasized that their child’s voice is not
replacing theirs; rather, there is a need to incorporate
one into the other to determine the best path forward for
the family. A major difference between the parental and
child’s experience is the distinction between an odyssey
and a journey. The children, moving from following their
parents’ direction to making decisions about their own
medical experience and forming individualized opinions,
are on a journey: a passage or process from one stage to
another [23]. The parents, having navigated their child’s
medical experience for an extended period of time often
with multiple notable decisions and possible hardships,
have moved from being on a diagnostic journey to a diag-
nostic odyssey [24, 25]. This distinction helps clarify why
adolescence can be a point of reinvigoration or a cessa-
tion of searching; children are now driving their own
search as they make sense of their diagnostic journey.

Keeping a child’s future options open until they reach
an age of autonomy to make their own decisions, an
“open future’, is not always realistic for an individual with
complex medical needs and differences in expectations
can create tension between parent and child. Participants
in this study highlighted the tension between their opin-
ions and their child’s, giving examples such as the child’s
desire for romantic relationships, plans for higher edu-
cation, and career goals. When complex medical needs
are involved, the adolescent’s plans may not be possible
or may conflict with what parents perceive as realistic
[16-18]. The idea of an open future may still exist for an
adolescent who is earlier in their medical journey and has
not yet fully understood their limitations. This can lead to
additional levels of tension when the parents know that
their child’s imagined future may not be plausible. These
tensions can be further exacerbated when an individual
does not have a formal diagnosis and their prognosis is
unknown, leading many parents to continue the search
for a diagnosis to better support their children in “realis-
tic” plans for their future.

Parents must balance continuing the diagnostic odys-
sey with whether to allow their child to take control of
medical decision-making. Allowing the child to have
more input allows for greater autonomy but can poten-
tially seem like a pause or a step backwards in the par-
ents’ diagnostic odyssey timeline. Our novel insight into
the relationships between parent and child revealed that
as time passes in the diagnostic odyssey, parents may
shift their mindset about the goal of their odyssey, from
working towards a diagnosis to understanding how to
help their child live their best, most fulfilling life. Simul-
taneously as parents are moving towards acceptance of
having their child remain undiagnosed, the child matures
and moves towards adolescence and adulthood, often
forming their own opinions about pursuing a diagnosis.
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The child will experience emotional aspects of the diag-
nostic odyssey that their parents experienced years
before; both parents and child are experiencing similar
thoughts and transitions about the diagnostic odyssey
but are experiencing them years apart.

It is important for both families and healthcare profes-
sions to understand that the decision about whether to
continue a diagnostic odyssey is not static; it is expected
to be dynamic and constantly evolving. The child’s jour-
ney may follow a different trajectory than the parent’s,
creating multi-dimensional levels of tension between
them. These tensions can cause conflict and stress, but
also help a family make important decisions about the
continuation of a diagnostic odyssey. This tension exists
both internally (within a parent’s own thoughts and emo-
tions) and externally (between parent and child). It also
transpires across multiple domains, including the shifting
drive of parental duty, the child’s potentially unobtain-
able desire for autonomy, and managing the child’s idea
of an open future. These interviews brought to light how
the milestone of adolescence can be a “check point” for
a family to reevaluate whether to continue the diagnos-
tic odyssey. At this check point, adolescent voices are
emerging and may change the trajectory of the family’s
odyssey. It is crucial that healthcare providers, such as
genetic counselors, understand both patients’ and par-
ents’ motivations driving their desire to continue or halt
the diagnostic odyssey to best support a family’s deci-
sion-making process and provide appropriate patient-
centered care. Revisiting conversations that may have
been had years prior, such as why a family desires a diag-
nosis, may be helpful at this stage and may help a family
understand how to incorporate opinions that previously
did not have a voice into decision-making. A decision to
stop the diagnostic odyssey made when the child was five
years old may be reconsidered years later, when the child
wants their voice and opinion to be heard.

Conclusion

This study investigated how and why a family decides to
continue, stop, or pause a diagnostic odyssey. We found
that a child’s entrance into adolescence can serve as a
check point on a diagnostic search, forcing parents to
decide if and how to include a child in medical decision-
making. Parental narratives served as a proxy for their
child’s voice, rather than the child’s voice themselves
given that many of the children of interviewed parents
have cognitive impairments of varying degrees and are
unable to engage in an interview with a stranger in a for-
mal setting. There is the need for ongoing conversations
between providers and families about the goals of contin-
uing a search, making sure to include the child in an age
and developmentally appropriate manner.
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