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Abstract 

Introduction  The Undiagnosed Diseases Network (UDN), a clinical research study funded by the National Institutes 
of Health, aims to provide answers for patients with undiagnosed conditions and generate knowledge about underly-
ing disease mechanisms. UDN evaluations involve collaboration between clinicians and researchers and go beyond 
what is possible in clinical settings. While medical and research outcomes of UDN evaluations have been explored, 
this is the first formal assessment of the patient and caregiver experience.

Methods  We invited UDN participants and caregivers to participate in focus groups via email, newsletter, and a 
private participant Facebook group. We developed focus group questions based on research team expertise, literature 
focused on patients with rare and undiagnosed conditions, and UDN participant and family member feedback. In 
March 2021, we conducted, recorded, and transcribed four 60-min focus groups via Zoom. Transcripts were evaluated 
using a thematic analysis approach.

Results  The adult undiagnosed focus group described the UDN evaluation as validating and an avenue for access 
to medical providers. They also noted that the experience impacted professional choices and helped them rely on 
others for support. The adult diagnosed focus group described the healthcare system as not set up for rare disease. In 
the pediatric undiagnosed focus group, caregivers discussed a continued desire for information and gratitude for the 
UDN evaluation. They also described an ability to rule out information and coming to terms with not having answers. 
The pediatric diagnosed focus group discussed how the experience helped them focus on management and 
improved communication. Across focus groups, adults (undiagnosed/diagnosed) noted the comprehensiveness of 
the evaluation. Undiagnosed focus groups (adult/pediatric) discussed a desire for ongoing communication and care 
with the UDN. Diagnosed focus groups (adult/pediatric) highlighted the importance of the diagnosis they received in 
the UDN. The majority of the focus groups noted a positive future orientation after participation.

Conclusion  Our findings are consistent with prior literature focused on the patient experience of rare and undi-
agnosed conditions and highlight benefits from comprehensive evaluations, regardless of whether a diagnosis is 
obtained. Focus group themes also suggest areas for improvement and future research related to the diagnostic 
odyssey.
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Background
The Undiagnosed Diseases Network (UDN) is a large 
collaborative national research network that aims to 
help individuals with unknown conditions reach a diag-
nosis. As such, the UDN has a dual clinical and research 
mission. Its goals are to provide answers for patients 
with undiagnosed conditions while also generating new 
knowledge about underlying mechanisms and human 
physiology using advanced clinical and genomic tech-
nologies [1–3]. The UDN is based in the United States 
and is funded by the National Institutes of Health (NIH), 
an entity of the federal government. The UDN has sev-
eral components: a coordinating center, 12 clinical sites, 
and 4 core laboratories—a sequencing core that provides 
exome and genome sequencing for the UDN, a model 
organisms screening center that investigates the poten-
tial pathogenicity of variants identified in the genomes of 
UDN participants, a metabolomics core that studies the 
underlying biochemistry of UDN biological samples, and 
a central biorepository that stores UDN biological sam-
ples for future use.

The UDN research study began enrolling participants 
in 2015, and since then has accepted over 2000 indi-
viduals. Accepted participants have conditions that defy 
diagnosis, often despite many years of engagement with 
the health care system. Once accepted, each participant 
undergoes an extensive evaluation at one of the UDN 
clinical sites. The evaluation involves a comprehensive 
medical and family history, physical examination, labo-
ratory testing, imaging studies, and biological specimen 
collection from the participant as well as family mem-
bers, whenever possible. The UDN research study is 
highly multidisciplinary. Evaluations involve collabora-
tion among clinicians representing many different spe-
cialties, and in the search for a diagnosis, clinicians work 
closely with scientists based at the core laboratories [4, 5]. 
The PEER (Participant Engagement and Empowerment 
Resource) group, consisting of UDN patients and fam-
ily member representatives, works with UDN research-
ers to improve the participant experience and inform the 
broader community about the UDN [6].

For individuals with undiagnosed conditions, uncover-
ing answers related to the underlying cause of symptoms 
can involve a “diagnostic odyssey” of years of medical 
evaluation and intervention [7–11]. Genomic testing has 
begun to be incorporated in routine clinical care to help 
end these odysseys [12–14], and the medical and psycho-
logical impacts of such testing on patients and their fami-
lies are just beginning to be understood. Recent studies 
have examined how individuals and parents of children 
might be affected by genomic testing results. For exam-
ple, parents or caregivers may be able to cope better with 
their child’s condition, resulting in an improved quality 

of life; the results may allow the family to better prepare 
for the future; the information may provide closure for 
a diagnostic odyssey; or it may improve access to health 
care services and open possibilities for targeted treat-
ments [15–17]. Other recent studies focus on the impor-
tance of genetic counseling in helping individuals prepare 
for genomic testing, interpret test results, and manage 
the emotional impact of receiving, or not receiving, a 
diagnosis or definitive answer [18–20].

The UDN methods, which include not only genomic 
testing, but also model organism and metabolomics 
research, and, importantly, comprehensive multidisci-
plinary and collaborative clinical evaluations, have ena-
bled its successes and have resulted in diagnosis for more 
than one third of these extremely difficult UDN cases [2]. 
UDN methods go well beyond what is possible in most 
clinical settings, and while the medical and research 
outcomes of the UDN model have been documented 
[21–24], little work has been done to formally assess the 
patient experience. Thus, the objective of the current 
study is to gain a deeper understanding of the patient 
and caregiver perspective on participating in the UDN, 
whether this resulted in a diagnosis or not.

In the following, we report the findings from a quali-
tative study with UDN participants and caregivers 
who completed the UDN evaluation. We conducted 
four focus group sessions with the goal of assessing the 
experience of participating in the UDN. We identified 
themes that arose within and across each of the focus 
groups—(1) adults who didn’t receive a diagnosis (adult 
undiagnosed), (2) adults who received a diagnosis (adult 
diagnosed), (3) caregivers of children who did not receive 
a diagnosis (pediatric undiagnosed), and (4) caregivers of 
children who received a diagnosis (pediatric diagnosed). 
We illustrate our analyses and conclusions with quotes 
from members of the focus groups. We conclude with a 
discussion of the implications of our study for a broader 
understanding of the impact of genomic testing and clini-
cal research evaluation on patients and caregivers.

Methods
Setting
We conducted a qualitative study using focus groups to 
understand the experience of diverse (e.g., age, income, 
gender, race, diagnosis, site) UDN participants. We used 
thematic analysis, specifically content analysis and a 
grounded theory approach, to meet the study objective, 
assessing the experience of participating in the UDN. 
We followed the Consolidated Criteria for Reporting 
Quality Research guidelines (COREQ) for best practice 
reporting of qualitative results [25]. We applied plain 
language communication principles in preparation of 
all written documents (e.g., recruitment emails, consent 
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documents), the focus group facilitator guide, as well as 
for slides and in conversation [26]. Our research team 
included two genetic counselors, a genetic counseling 
student, a social epidemiologist, and a biomedical infor-
matician. An extension of this core research team was the 
UDN PEER [6].

A social epidemiologist (LER) conducted the focus 
groups with two UDN genetic counselors (KL, AN). 
LER holds a doctorate in public health with scientist and 
instructor positions at various academic institutions in 
her fields of expertise, including qualitative methods, 
health equity, and disability. LER did not have a prior 
relationship with the members of the focus groups. She 
introduced herself as a study team member who also had 
a personal connection to the work. Prior to Institutional 
Review Board (IRB) submission, UDN PEER stakehold-
ers engaged in a “lived experience” check to ensure that 
data collection plans and focus group guides suited par-
ticipant reality. Four focus groups were used to gather 
information; collected data were analyzed using thematic 
analysis. The study protocol was approved by the NIH 
IRB (protocol 15-HG-0130).

Recruitment: sample, eligibility criteria, & focus group 
selection
A genetic counselor on the study team invited all eligi-
ble UDN participants and caregivers to participate via 
an email. We also recruited through posts on the UDN 
PEER quarterly newsletter and a private participant Face-
book group.

Eligible to participate were UDN participants or car-
egivers of participants who completed their UDN evalu-
ation at least one year prior to the study, were at least 
18 years of age, and reported being comfortable speaking 
English.

We asked individuals interested in being part of the 
study to complete a survey to assess eligibility. The sur-
vey was available through REDCap and collected infor-
mation about eligibility criteria (e.g., date of evaluation, 
age, comfort speaking English) and gender, race, ethnic-
ity, household income, contact information, and general 
schedule availability. We received 237 unique responses 
to the survey from UDN participants or caregivers. We 
used self-reported diagnosis as a measure of diagnosis 
status. We contacted ten individuals from each cohort to 
schedule a focus group. Alternates were chosen and con-
tacted if an individual was unable to join at the scheduled 
time. We selected these individuals to represent a cross-
section of the aforementioned characteristics, diagnosis, 
and age of the UDN participant. Focus group members 
were offered a $50 Amazon gift card as a thank you for 
their time.

Data collection: focus groups
A genetic counselor on the team sent selected UDN par-
ticipants and caregivers a consent document via email 
with details about the study. Each focus group member 
assented by signing on to Zoom and participating in the 
focus group.

We designed a focus group guide to gather the perspec-
tives of the UDN experience from participants and car-
egivers. We developed focus group questions based on 
research team expertise, research literature focused on 
patients with rare and undiagnosed conditions, and feed-
back from UDN PEER. The guide included questions and 
prompts for each of five themes: (1) what participants got 
out of the UDN evaluation, and the impact of the UDN 
experience on (2) medical care, (3) health or condition, 
(4) interactions with others, and (5) outlook.

We conducted four focus groups: (1) adult undiag-
nosed, (2) adult diagnosed, (3) pediatric undiagnosed, 
and 4) pediatric diagnosed. We created focus groups 
based on age and diagnostic status; these characteristics 
have been previously shown to impact patient experi-
ences of the UDN evaluation [27].

We held focus groups via Zoom from March 24 to 
March 31, 2021. Discussions with two colleagues, experts 
in focus group facilitation both prior to and during the 
COVID-19 pandemic, guided virtual focus group logis-
tics. Key recommendations, which were all implemented, 
included limiting time to ≤ 60 min total (including intro-
ductory conversation), and participation of 8–10 peo-
ple. We aimed for a minimum of five members per focus 
group, which has been shown to be the fewest number 
needed for response reliability [28].

We recorded all focus groups and used auto-transcrip-
tion via Zoom. Three research team members were pre-
sent—LER facilitated each focus group, KL helped ensure 
all raised hands were recognized, and AN focused on 
logistics, including letting people into the private Zoom 
space and handling technical issues. All three team mem-
bers took notes and field notes were jointly discussed and 
compiled immediately after focus group sessions.

BKE listened to each audio recording to ensure that 
auto-transcription matched the audio, correcting errors 
as needed. During this process, BKE removed all iden-
tifying information and assigned ID numbers to each of 
the members. Finally, a random check of transcripts (KL) 
confirmed transcription matched audio.

Analysis
We used content analysis and a grounded theory 
approach to guide thematic analysis of focus group 
transcripts. This approach focuses on the ideas arising 
from the data, rather than exploring data for previously 
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conceived themes [29]. Content analysis allows for sys-
tematic classification of textual data to reach an under-
standing of the text by uncovering themes and patterns 
in the data. Focus groups, which allowed participant dis-
cussion by diagnosis and age cohort, were most appropri-
ate for elucidating the impact of participation on patients 
and families, beyond the number of specialist visits or 
diagnoses [30]. As part of this analysis process, two cod-
ers (KL, BKE) independently reviewed each transcript, 
identified relevant blocks of text, and created codes that 
captured the main idea of each quote. The two coders 
conferred to reach consensus on text and codes. Follow-
ing code consensus, they independently assigned themes 
to each code and again conferred to reach consensus on 
themes. These coders then met with a third coder (LER) 
to review codes and themes for each transcript. The three 
coders reached consensus for all codes and themes and 
used Microsoft Excel to manage the data.

After thematic analysis was complete for all tran-
scripts, the coders reviewed themes within focus groups 
by question and overall, and then across focus groups by 
question and overall, conferring on thematic patterns 
revealed [31]. Finally, the coders brought themes to the 
broader research team to affirm face validity and to dis-
cuss data saturation and themes. This approach is akin to 

qualitative analytical triangulation techniques in which 
multiple researchers produce similar interpretations 
of the data [32]. Themes discussed below are those that 
highlight a topic that 50% or more of the focus group(s) 
discussed.

Results
Focus group demographics
Thirty individuals participated in focus groups (adult 
undiagnosed (n = 6), adult diagnosed (n = 7), pediatric 
undiagnosed (n = 8), pediatric diagnosed (n = 9)). Self-
reported demographic characteristics are presented in 
Table  1. Across focus groups, 66.7% (n = 20) identified 
as female, 33.3% (n = 10) identified as male. The major-
ity identified as White (56.7%, n = 17) and non-Hispanic/
Latinx (80.0%, n = 24); 16.7% (n = 5) identified as Asian, 
13.3% (n = 4) as Black or African American, 3.3% (n = 1) 
as Black or African American and Other (not speci-
fied), and 3.3% (n = 1) as American Indian or Alaska 
Native. In terms of household income, 33.3% (n = 10) 
reported < $20,000, 3.3% (n = 1) reported $20,000–
$39,000, 6.7% (n = 2) reported $40,000–$59,000, 3.3% 
(n = 1) reported $60,000–$79,000, 20.0% (n = 6) reported 
> $80,000, and 33.3% (n = 10) selected “prefer not to 
answer.”

Table 1  Focus group demographics

Demographics Total (N = 30) Adult undiagnosed 
(n = 6)

Adult diagnosed 
(n = 7)

Pediatric 
undiagnosed (n = 8)

Pediatric 
diagnosed 
(n = 9)

Current gender identity, %, (n)

Female 66.7% (20) 83.3% (5) 57.1% (4) 62.5% (5) 66.7% (6)

Male 33.3% (10) 16.7% (1) 42.9% (3) 37.5% (3) 33.3% (3)

Race, %, (n)

White 56.7% (17) 50.0% (3) 71.4% (5) 62.5% (5) 44.4% (4)

Asian 16.7% (5) 33.3% (2) 0% (0) 12.5% (1) 22.2% (2)

Black or African American 13.3% (4) 0% (0) 14.3% (1) 12.5% (1) 22.2% (2)

Black or African American and other 
(not specified)

3.3% (1) 0% (0) 0% (0) 0% (0) 11.1% (1)

American Indian or Alaska Native 3.3% (1) 0% (0) 14.3% (1) 0% (0) 0% (0)

Race not provided 6.7% (2) 16.7% (1) 0% (0) 12.5% (1) 0% (0)

Ethnicity, %, (n)

Not Hispanic/Latinx 80.0% (24) 83.3% (5) 85.7% (6) 75.0% (6) 77.8% (7)

Hispanic/Latinx 10.0% (3) 0.0% (0) 14.3% (1) 12.5% (1) 11.1% (1)

Unsure/unknown 10.0% (3) 16.7% (1) 0.0% (0) 12.5% (1) 11.1% (1)

Household income, %, (n)

< $20,000 33.3% (10) 66.7% (4) 14.3% (1) 12.5% (1) 44.4% (4)

$20,000–$39,000 3.3% (1) 0.0% (0) 0.0% (0) 12.5% (1) 0.0% (0)

$40,000–$59,000 6.7% (2) 0.0% (0) 14.3% (1) 12.5% (1) 0.0% (0)

$60,000–$79,000 3.3% (1) 0.0% (0) 14.3% (1) 0.0% (0) 0.0% (0)

> $80,000 20.0% (6) 33.3% (2) 0.0% (0) 37.5% (3) 11.1% (1)

Prefer not to answer 33.3% (10) 0.0% (0) 57.1% (4) 25.0% (2) 44.4% (4)
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Themes identified within and across focus groups are 
presented in Fig. 1.

Themes within focus groups
Adult undiagnosed (n = 6) Within question 1 (what did 
you get out of the UDN experience?), focus group mem-
bers described the UDN evaluation as validating their 
undiagnosed journey (n = 4). For example, one focus 
group member noted:

I imagine other people feel this way too so that when 
you go to the doctor, and you say “oh, by the way, I 
have these genetic mutations,” they don’t look at you 
like you’re crazy and making up your symptoms. 
They say, “oh wow,” and then when you say, “I’m in 
the rare Undiagnosed Diseases study,” they don’t just 
say, “oh, you’re making this stuff up. You’re crazy.” 
They say, “oh, wow, that’s really cool. I better pay 

attention.” So as an advocacy tool, that’s been the 
best part of it for me. (ID 12)

Within question 2 (impact of UDN experience on 
managing medical care), this focus group discussed the 
opportunity for referral and access to relevant medical 
providers following the UDN evaluation (n = 4). Within 
question 4 (impact of UDN experience on interactions 
with others), they discussed how the UDN experience 
impacted career and professional work (n = 4) and helped 
them to rely more on others for support (n = 3). There 
were no themes found across questions in this focus 
group.

Adult diagnosed (n = 7) There were no themes iden-
tified within questions in this adult diagnosed focus 
group. However, there was a theme found across ques-
tions about how the healthcare system is not set up 
for individuals with rare conditions, therefore patients 

Fig. 1  Focus group themes
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must be the experts on their own condition (n = 4). 
The following quote from a member of this focus 
group speaks to this concept:

I mean we’re really like our own doctors, we know 
our symptoms. They can’t tell us no you’re not 
feeling this way. Yes, I’m feeling this way. (ID 3)

Pediatric undiagnosed (n = 8) Within question 1 
(what did you get out of the UDN experience?), pedi-
atric undiagnosed focus group members discussed a 
continued desire for information (n = 8) and gratitude 
for the UDN evaluation (n = 4). Across all questions in 
this focus group, there were two themes about how the 
UDN experience provided them the ability to 1) rule 
out information and focus on what was most relevant 
(n = 5) and 2) come to terms with not having answers 
(n = 4). For example, one person commented on the 
gratitude that came with being able to rule out poten-
tial syndromes:

I am so grateful that so many syndromes were 
ruled out by the UDN visit. And that other symp-
toms that he was having were not what we thought 
so I’m glad that even though we don’t have an 
answer, I’m glad that some of the other suspected 
syndromes were not the case for my [child]. (ID 
25)

Another person described how they are coming to 
terms with not having answers:

I did have to get into a mind space of we may 
never know, and not knowing may be what we live 
with for the rest of his life, um we might not know. 
(ID 29)

Pediatric diagnosed (n = 9) Within question 2 
(impact of UDN experience on managing medical 
care), the pediatric diagnosed focus group discussed 
how the experience helped to focus them on care man-
agement, with new strategies for prioritization (n = 7). 
Within question 4 (impact of UDN experience on 
interactions with others), this focus group described 
an improvement in communication with family, 
friends, school, and community (n = 5). For example, 
one individual stated:

And it’s often hard when something is wrong inter-
nally but externally he looks perfectly fine. So it’s 
definitely changed the way that everyone around 
him interacts with him, because we now under-
stand that even externally he looks fine but inter-
nally he’s not. And that’s been, I guess for him, it’s 
definitely been an improvement in the way he’s 
treated, how he’s interacted, it’s given us a new 

level of, like I said, empathy and sympathy. (ID 
20)

Themes across focus groups
Adult (undiagnosed and diagnosed) (n = 13) Across adult 
focus groups, discussion about the comprehensiveness 
of the UDN evaluation arose (n = 7). For example, one 
member described the experience as follows:

I think what I got most out of it was that someone 
was willing to listen to all the many varied health 
issues that I have. Every time I went to a doctor or 
a hospital, they were experts in their own field and 
didn’t want to hear about anything else. It’s like, 
“just talk to me about your cardio issues. I don’t 
really care about anything else.” And at UDN was 
the first time that someone said, I want to hear all of 
it. And that to me was so enlightening. I got to go to 
UDN a few years ago. So I’m in my mid-to-late 50s, 
so it was just so refreshing for my entire life never 
having had that. (ID 6)

Pediatric (undiagnosed and diagnosed) (n = 17) No 
common themes were identified across the pediatric 
focus groups.

Undiagnosed (adult and pediatric) (n = 14) Across 
question 1 (what did you get out of the UDN experi-
ence?), both the adult and pediatric undiagnosed focus 
groups discussed a strong desire for ongoing commu-
nication and care with the UDN (n = 11). The following 
describes the thoughts of a caregiver of a pediatric undi-
agnosed participant:

But I would just like for somebody from the UDN to 
tell me “hey, we’re still looking at this, you know we 
haven’t given up. We haven’t abandoned you. This 
is still being looked at.” You know, even just every 
so often, you know, even yearly just to tell us, and 
remind us that hey we’re still looking into this. (ID 
29)

Diagnosed (adult and pediatric) (n = 16) Across ques-
tion 1 (what did you get out of the UDN experience?), 
both the adult and pediatric diagnosed focus groups dis-
cussed the importance of the diagnosis they were given 
as part of the UDN evaluation and the diagnosis being 
the end of a long diagnostic journey (n = 13). One car-
egiver explained:

I wasn’t so hopeful at the beginning because I had 
been through the process with other physicians mul-
tiple times and still no answers. So when they came 
back and they told us that, after you know whole 
exome and whole genome sequencing and just a 
bunch of bloodwork and testing and stuff, finding 
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a diagnosis. I literally just broke down in tears just 
because we finally had an answer from the time he 
was born we had been wanting an answer and desir-
ing an answer. And we finally had an answer. (ID 17)

All focus groups (n = 30) Within question 5 (impact of 
UDN experience on outlook), three of four focus groups 
highlighted how participating in the UDN evaluation 
led to their having a positive future orientation (n = 18). 
Example quotes are highlighted below.

So I think that it’s given me a lot of energy and per-
severance and I’ve had so many setbacks, but I’m not 
going to give up yet. (ID 13, adult undiagnosed)

I’d say that things are easier now than they were the 
first time that we met with the UDN. I think that 
part of that is that the UDN has been one of the tools 
in our toolbox for our kid and her medical stuff. (ID 
30, pediatric undiagnosed)

I know that we have a lot of questions for her future 
but as a family, we decided to live more in the pre-
sent for, for her. (ID 14, pediatric diagnosed)

Discussion
The UDN aims to provide answers for patients with 
unknown conditions. It uses a multidisciplinary clinical 
research approach involving clinicians from various spe-
cialties and researchers who apply cutting edge science, 
including genomic testing [1, 2]. While UDN medical and 
research outcomes have been studied [21–24], little work 
has focused on the patient experience. Our goal in this 
study was to better understand the patient and caregiver 
perspective on participating in the UDN, a multi-site net-
work that provides evaluations for some of the most dif-
ficult undiagnosed adult and pediatric cases.

Around the world, adult and pediatric patients with 
rare and complex medical conditions describe delays 
in diagnosis, misdiagnosis, a lack of care coordination, 
inexperience among health care providers, and problems 
with transition from pediatric to adult care [9, 33–38]. 
Through focus groups, we gained insights from patients 
and caregivers impacted by rare and undiagnosed condi-
tions regarding these common challenges that can inform 
improvements in diagnosis and care.

We found that comprehensive multidisciplinary eval-
uations were useful and tolerable to patients in their 
diagnostic journeys. In fact, thorough evaluations were 
important regardless of whether patients received a 
diagnosis. For example, the majority of focus groups 
expressed that the UDN evaluation resulted in a positive 
future orientation. In addition, the adult diagnosed and 

undiagnosed focus groups valued, in contrast to other 
adult settings, that the UDN evaluation was uniquely 
comprehensive and interdisciplinary.

Even though we learned that the evaluation was useful 
regardless of diagnostic status, it was also apparent that 
the diagnosis itself was valuable. This was true regardless 
of available treatment options and even if it meant receiv-
ing unwelcome (typically perceived as negative) new 
information. Adult and pediatric diagnosed focus groups 
were clear about the significance of receiving a diagnosis 
through the UDN. Based on prior research, we know the 
diagnostic odyssey is often a difficult, uncertain time and 
most are hopeful for a diagnosis as opposed to living in a 
state of unknown [7, 39–42].

For those without a diagnosis, the UDN evaluation had 
positive effects as well. For example, the adult undiag-
nosed focus group highlighted that the experience was 
validating and helped facilitate future medical care, e.g., 
referrals to medical providers beyond those just involved 
in the UDN evaluation. The pediatric undiagnosed focus 
group underscored the importance of being able to rule 
out information and a new ability to come to terms with 
not having answers. We also discovered that both undi-
agnosed focus groups explicitly wanted ongoing commu-
nication and follow-up with the UDN over time to work 
towards a diagnosis.

Notably, previous research has described certain bene-
fits of diagnostic evaluation and genomic testing for pedi-
atric rare and undiagnosed populations only [7, 15, 37, 
39, 40]. In this study, adult undiagnosed and diagnosed 
focus groups also highlighted the importance of UDN 
evaluation in validating the patient experience, provid-
ing access to referrals and providers, and incorporating 
ongoing follow-up communication as part of its process. 
As such, validation, access, and follow-up are likely cru-
cial areas of focus for future research and practice.

Future research
Further research must explore how systems can best 
facilitate the diagnostic journey for adults and children 
with rare and undiagnosed conditions. Specifically, work 
is needed to discern if multidisciplinary evaluations like 
those in the UDN fulfill an unmet need. Several study 
themes highlight that the current healthcare system is 
not set up to care for people with rare and undiagnosed 
conditions. In contrast, the UDN was noted to be com-
prehensive, in contrast to clinical encounters. Moreover, 
participants in this study talked about their gratitude for 
the UDN and wanted ongoing follow-up with the net-
work. Currently, the UDN does not offer follow-up care. 
Further research is needed to explore whether provid-
ing clear and regular follow-up, including information 
communication alone (e.g., an email describing if new 
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findings have or have not been seen in the last year based 
on genome sequencing), may benefit patient care in the 
long term. Thus, to improve systems navigation and care 
experience, and hopefully outcomes, we must more fully 
understand the role of these and other relevant compo-
nents in the patient and caregiver experience.

In addition, formal measurement of the concept of 
future orientation in patients and families impacted by 
rare and undiagnosed conditions could help identify fac-
tors that influence outlook, and particularly the role of 
multidisciplinary evaluations. Further work could explore 
the impact of such evaluations on school and family rela-
tionships and career choices as well; two key themes that 
came from this study. Prior research has identified signif-
icant differences between UDN evaluations and clinical 
genomic services [24]. Therefore, another area of needed 
study is to determine whether themes noted here may 
also be relevant to clinical genomic services alone.

Limitations
This study had several limitations. First, we only included 
individuals who spoke English due to funding and time 
constraints. For these reasons, additional focus groups 
were also not possible, but would have been preferred to 
increase sample size or include other perspectives (e.g., 
caregivers of adult participants). In addition, we limited 
focus groups to 60 min due to the Zoom context; none-
theless, we obtained saturation for all questions, as dem-
onstrated by frequent answering of questions before they 
were asked, or within the time allotment for that ques-
tion. Given that these sessions were conducted virtually, 
other individuals may have been present in the room. 
This or situations like it could have impacted focus group 
responses and willingness to share. Finally, a now-adult 
pediatric participant was involved in the adult undiag-
nosed focus group. At the time of the focus group, she 
was an adult and contributed from the perspective of 
managing her own care, though when she was evalu-
ated in the UDN, she was a minor. Such limitations may 
reduce the generalizability of study findings.

Conclusions
Rapid advances in science and medicine are changing 
care for patients with rare and undiagnosed conditions. 
We are moving quickly towards streamlined diagno-
sis and personalized treatment that will impact patient 
and family lives. It is therefore important to understand 
patient and caregiver perspectives in the implementa-
tion of advanced diagnostic approaches in both clinical 
and research settings. Our study findings are consistent 
with prior literature in the field focused on the patient 
experience of rare and undiagnosed conditions and high-
light the various, related benefits from comprehensive 

evaluations, regardless of whether a diagnosis is obtained. 
Discussions with this group of UDN participants and 
caregivers also suggest areas for improvement and addi-
tional research related to the diagnostic odyssey.
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