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ABSTRACT

We characterize how people with rare diseases consider their
support needs as being met or neglected by different sources.
After a 22-week study with 11 participants, we found that
people with rare diseases identify strongly with their conditions but demonstrate a range of outlooks on their condition
(positive, negative, and accepting). We found that participants think of themselves as being in a separate “Rare World”
from the “normal” people in their lives and that relationships
with friends and family members are strained. On the other
hand, online communities were described as valuable sources
of many forms of support, but do not adequately compensate for the lack of tangible support in offline relationships.
We propose an approach to facilitating tangible support that
leverages existing research on social matching, towards facilitating support among people with different rare diseases to
overcome geographic and symptomatic challenges of coordinating support between people with the same rare disease.
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INTRODUCTION

HCI researchers have explored challenges and solutions in
many different health domains, focusing on health concerns
on social media sites [13, 30, 42, 72], patient communities [45, 59, 64], mobile technology [8, 31, 38, 57], and other
platforms. This research has focused primarily on common
health concerns impacting a large number of people. Those
conditions have very specific sets of symptoms that are generally well understood in medical literature, making it possible
to design tailored solutions for maximum effectiveness.
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Rare diseases have not been as widely studied in HCI, and
there is an opportunity here to better support the experiences
of this unique population. Rare diseases are conditions that,
by definition, impact an extremely small number of people. In
the US, rare diseases are those that impact less than 200,000
people (or 0.06% of the population) [78]. While each individual disease is rare, it is estimated that 10% of people world
wide have one of the approximately 7,000 different known
rare diseases [78]. These conditions can be very challenging
to diagnose – it takes an average of five (in the UK) to seven
(in the US) years to receive a diagnosis, and patients are misdiagnosed an average of two or three times before receiving
a final diagnosis [78]. This process requires visits to many
different primary care physicians and specialists. There is
also a heavy emotional toll of living with a rare disease; people with rare diseases have reported experiencing depression
(75%), anxiety (86%), isolation from friends/family (65%),
and less interaction with friends/family (70%) [78].
Although rare diseases have not been widely studied in HCI,
our previous work [61, 62] examined the needs of people with
rare diseases, and how they are similar to or different from the
needs of people with common chronic illnesses (i.e., diseases
like diabetes, asthma, or arthritis that impact large numbers
of people). We found that people with rare diseases face a
unique set of challenges because they have diseases that few
have even heard of, let alone understand.
In [61] we described the experiences of people with rare diseases; here we build on this work by focusing specifically
on relationships between people with rare diseases and their
friends and family. We invited people with rare diseases to
join a private Facebook group and provided the 11 participants with 10 activities over 22 weeks. We identified ways in
which people with rare diseases felt that their support needs
were being met or neglected. In this work we describe:
1. The perspective of people with rare diseases on family and
friend relationships.
2. An approach to reducing reliance on external support, in
favor of support between people with rare diseases.
3. A proposal to encourage support between people with different rare diseases, focusing on the experience of “rarity”
rather than the symptoms, and leveraging different skills
and abilities for supportive matching.

RELATED WORK

Our work towards understanding the support needs and relationships of people with rare diseases draws from several
different areas of prior work. First, we discuss types of social
support and their presence in online health communities and
other sociotechnical interventions. Understanding these types
of support allows us to examine if/how the support needs of
people with rare diseases are met (or not). In our study, we are
interested in the sources of support (i.e., from friends and family vs. from other people with rare diseases and online communities) and the areas where support is lacking. Second, we
discuss theories of help seeking and expectations of support
in different types of relationships. This helps to understand
barriers to seeking and providing support to explain some of
those areas where social support is lacking. Understanding
how those norms vary by relationship is helpful to better contextualize the differences in sources of different types of support. Finally, our related work concludes with a discussion
of the differences in providing support voluntarily or through
a caregiving obligation. We draw from work suggesting a
shift towards peer support (and away from traditional caregiving models) which we suggest is a valuable lens for thinking
about support for people with rare diseases.
Social Support

Cutrona and Suhr [28] classify these support types into
two categories: action-facilitating support (informational,
tangible) and nurturant support (emotional, network, esteem). Action-facilitating is intended to eliminate a problem,
whereas nurturant support focuses on comforting or consoling without directly addressing the problem.
In the case of rare diseases, where people are geographically
dispersed, online health communities and social networks are
valuable sources of support [3, 5, 24, 33, 40, 61, 75, 78]. This
is particularly true for informational support; Braithwaite et
al. [10] hypothesize that the asynchronous nature of online
communities make it easier to provide informational support,
because supporters can take time to look up information instead of having to respond immediately off the top of their
head. Posting a request for information online also means it
will be read by a larger audience than just one person, thereby
increasing the likelihood of a useful response.
Online communities are also known as places for a high volumes of emotional support, especially for people with rare
diseases [3, 5, 33, 40, 75]. This is somewhat intuitive, as these
communities represent a place where people can connect with
people who might better understand what they are going
through (because they are going through similar things).

Social support is defined as “verbal and nonverbal communication between recipients and providers that reduces uncertainty about the situation, the self, the other, or the relationships, and functions to enhance a perception of personal control in one’s experience” [2]. Social support can be beneficial
when used appropriately, but when misused, or provided in
the wrong context, it can have a negative impact [56] depending on the nature of the relationship between the provider and
recipient [27, 43], the timing of the support [48], the personality of the recipient [43, 55], the nature of the stress [21, 26],
and the spontaneity of the support [27, 32, 36, 54].

Esteem, network and tangible support have not been the object of support messages on online communities to the same
extent [1, 10, 24]. Of particular interest to our study is tangible support; the low volume of tangible support messages
in studies of online health communities is to be expected, as
most of these behaviors require collocation between partners.
In many cases, this support need is attended to by collocated
family and friends (as in [80]). Our findings here have shown
that this support is not provided in the same way to people
with rare diseases, and we suggest there is an important opportunity to better facilitate tangible support.

While several authors have suggested taxonomies of support
behaviors, in this paper we rely on Cutrona and Suhr’s five
categories of social support [28]:

Support Relationships and Help Seeking

• Informational support: “advice (‘I think you should tell
your supervisor’); factual input (‘If you don’t treat the infection quickly, it will get worse’); and feedback on actions
(‘You shouldn’t have told her so bluntly’).”
• Emotional support: “expressions of caring (‘I love you’),
concern (‘Are you feeling better?’), empathy (‘You must
have been really hurt by his coldness’), and sympathy (‘I’m
so sorry you’re upset’).”
• Network support: “a sense of belonging among people
with similar interests and concerns (‘We’d like you to join
our support group’).”
• Esteem support: “expressions of regard for one’s skills,
abilities (‘I know you’ll do a good job’) and intrinsic value
(‘Losing your job doesn’t mean you’re worthless’).”
• Tangible aid: “offers to provide needed goods (e.g., money,
food, books) and services (e.g., baby-sitting, transportation, housework).”

Clark and Mills have extensively studied expectations of support and norms around seeking support in different kinds of
relationsips [16, 17, 18, 19, 20]. They draw a distinction
between two different types of relationships:
The first are exchange relationships, where support is given
“with the expectation of receiving a comparable benefit (or
benefits) in return” [17]. Receiving support from an exchange partner incurs an obligation to provide an equivalent
benefit in return. People keep track of how much they owe
and are owed [18], and even conduct a brief cost-benefit analysis before choosing to enter into the relationship [34]. These
tend to be relationships between acquaintances or strangers.
The second is a communal relationship, typically found in
close friends, family members, or romantic partners (with
some exceptions). In these relationships, support is given
without any expectation of repayment. The support recipient
may still feel motivated to similarly provide support in the
future should the opportunity arise, and the support provider
may still “hope that the recipient will be similarly responsive
to his or her needs as they arise” [17], but there is no expectation that these benefits come with a price tag.

In both kinds of relationships, people prefer support that is
offered spontaneously over having to ask for it explicitly, and
struggle to ask for help when they need it. In communal relationships [27], if a person does not provide support until
asked, this causes their partner to doubt the quality of the relationship. If help is provided unsolicited, this reinforces perceptions of the helper as attentive to the needs of their partner
and strengthens the intimacy of the relationship. Spontaneous
support is also preferred in exchange relationships because
support seekers feel embarrassed or inadequate when asking
for help [32, 54, 85], underestimate the willingness of others
to comply with requests for help [36], feel they are imposing
on their exchange partner [36], and worry about incurring a
debt they might not be able to repay [17, 27, 32].
This suggests that communal relationships are filled with challenging dynamics at the best of times if people do not ask
for support when they need it but expect people to provide
support without being asked. Our study shows this is certainly the case for people with rare diseases, who do not feel
their support needs are being met by their communal partners.
While there3 may be opportunities to overcome these barriers
in communal relationships, in this work we turn to exchange
relationships as an alternative source of support and focus on
ways of reducing barriers to support in exchange contexts.
Prosocial Behavior vs. Caregiver Burden

There is a substantial difference between obligatory and voluntary support. Voluntarily engaging in prosocial behaviors
(via volunteering or peer support groups) provides positive
benefits to the support provider [6, 12, 68, 76, 50]. Cialdini
et al. [15] propose that adults are more likely to help others
when they feel bad, as a way of improving their mood [7].
This has been validated numerous times: Wilson et al. [50]
found volunteering is beneficial for one’s health, Schwartz et
al. [76] found quality of life increased when people provided
emotional support to others, and Brown et al. [12] found reduced mortality from providing instrumental support.
On the other hand, when caregiving is an obligation (e.g., caring for an ailing family member) the literature describes both
objective (practical consequences) and especially subjective
(emotional) burdens [14, 39, 70]. Unfortunately, caregivers
deal with these burdens largely in isolation; they feel they
cannot vent to someone more vulnerable (i.e., the person they
are caring for) [14], especially if expressing their frustrations
may exacerbate symptoms (as in depression [86]). Caregivers
often lose their own social connections through the caring process [86], and develop depression and anxiety; the strongest
predictors of depression/anxiety in caregivers are subjective
and objective burdens [39]. There have been a few sociotechnical approaches to addressing this issue of caregiver burden:
1) Supporting Caregivers with Technology: There are a few
examples of technology designed for caregivers, and often
these are centered around communication, coordination, or
providing information [29, 57, 74, 82]. For example, the Estrellita system [57, 82] aims to make things easier for parents
of high risk infants by facilitating communication between
parents and the medical team. Chen et al. [14] argue against
these kind of systems, because they may unintentionally in-

crease the burden on caregivers by making it easier to do
even more work. Hwang et al. [47] similarly found that caregivers were concerned that these systems would add to their
burden because they would additionally have to manage the
technology on top of existing caregiving tasks. Instead, Chen
et al. [14] and Tixier et al. [84] both suggest that systems for
caregivers should include room for personal tasks to bring
more balance to the caregiver’s life. Fuentes et al. [37] designed the Ohana Bear, which focuses more on the emotion
work and reflection necessary for caregivers.
2) Expanding the Care Network: Chen et al. [14] noted that
caregivers often felt that others did not appreciate the volume
of work they were doing. One approach to reducing this burden is to expand what Consolvo et al. [23] call the care network, distributing the volume of work across more caregivers.
Hong et al. [44] leverage this idea in SocialMirror, a device
for young adults with autism that allows them to seek advice from a trusted network. Similarly, Consolvo et al.’s [23]
CareNet prototype, Paganelli et al.’s [74] ERMHAN system,
and Skeels et al.’s Helping Quilt [80] all aim to coordinate
care between network members. Chen et al. [14] propose a
system that maps out the entire workload a caregiver routinely
undertakes and allows other people to offer help, as a way of
increasing the visibility of the workload and reducing it.
3) Shifting Towards Peer Support: Arreola et al.’s [4] older
adult participants relied more heavily on their peer group for
support (e.g., running errands) and hesitated to ask their adult
children for help. The authors argue for a shift from the onecaregiver-to-one-older-adult model to a peer support model
where older adults help care for each other: “By replacing
the individual caregiver with a peer group, each older adult
has more eyes watching for them in case there is a problem.
There is also less social stigma associated with asking about
the day-to-day business of peers. This allows for less friction
in terms of communication and may enhance activity within
a community.” [4]
Stroomer et al.’s study found this shift towards peer support to
be a successful strategy, stating “people may be willing to provide support within their community, proving the barriers are
lowered in asking for support. The field trial demonstrated
that a social network service could be used to lower barriers
towards asking for help.” [81]
Research around supporting caregivers or expanding the care
network provides thoughtful solutions in cases where there is
one or more overburdened caregiver. Our findings here have
shown that people with rare diseases currently face so much
isolation that a prerequisite step (prior to adapting those solutions for this context) would be determining ways of repairing
those relationships or preventing them from breaking down
in the first place. Thus, in the interim, we propose that the
shift away from a caregiving model towards a peer support
model makes sense for people with rare diseases as a way
of more urgently addressing their unmet support needs. Participants in our study speak much more positively about the
emotional and informational support they receive from online
health communities; we suggest a way of extending this peer
support model to also include tangible support.

Disease Name

Description

Avascular Necrosis (AVN)
(aka Osteonecrosis)

AVN is the death of bone tissue due to a lack of blood supply. Pain can be mild or severe and
develops gradually.
EDS affects connective tissue, primarily the skin, joints, and blood vessel walls. Symptoms include overly flexible joints that can dislocate, and skin that’s translucent, elastic, and bruises easily.
In some cases, there may be dilation and even rupture of major blood vessels.
HAE causes episodes of extremely painful swelling that often inhibits normal routines. Gastrointestinal attacks involve excruciating pain, nausea, vomiting, and diarrhea. Some patients undergo
unnecessary surgery during abdominal attacks because the symptoms mimic a surgical emergency.
Laryngeal swelling can close the airway and cause death.
IBM is a progressive weakness in the muscles of the wrists and fingers and those at the front of
the thigh. Trouble with gripping, such as a shopping bag or briefcase, and frequent stumbles are
common. About a third of people with IBM have some weakness of the swallowing muscles. Most
people with IBM remain able to walk, although some require a wheelchair full time.
KS is characterized by a failure to go through puberty. People with KS have no sense of smell
or very weak ability to smell. Males have undescended testes, a small penis, and simultaneous
movement of both hands. Menstruation never starts in women.

Ehlers Danlos Syndrome
(EDS)
Hereditary Angioedema
(HAE)

Inclusion Body Myositis
(IBM)
Kallmann Syndrome
(KS)

Table 1: Rare Disease Descriptions
METHOD

We used the Asynchronous Remote Communities (ARC)
method 1 [60] to understand the needs and experiences of people with rare diseases with a particular focus on relationships
and support needs. We invited participants to join a private
Facebook group specific to the study and provided participants with 10 activities over the course of 22 weeks. These
activities were:
1. Diary. Participants tracked interactions with others about
their disease and documented who they talked to, how they
communicated, what they discussed, and how they felt.
2. Circles. Participants used small objects to illustrate their
comfort level sharing information with different people by
drawing circles with themselves at the center and placing
people at different distances from the center.
3. Questions. Participants made a list of questions they
wished their friends/family would ask about their disease.
4. Problems. Participants ranked a list of problems generated
from their previous posts in order of how much each was a
problem for them personally.
5. Solutions. Participants discussed strategies or solutions
they used to address these problems.
6. Photo Elicitation. Participants took photos around a
theme and commented on each other’s photos.
7. Mad Lib. Participants created a mad lib, detailing the more
humorous aspects of conversations they have surrounding
their conditions.
1 We developed the ARC method specifically for this study so we
could conduct group-based research with this dispersed population.
We have reported in detail on the method, the data collected in each
activity, and the response rates over the course of the study in [60]
and encourage readers with additional questions about the methods
used in this study to consult that paper.

8. Movie Script. Participants wrote scripts for the movie of
their life.
9. Rant Line. Participants called, texted, or sent photos to a
“Rant Line,” a Google Voice number, anytime they needed
or wanted to rant about something.
10. Personas. Participants critiqued two personas and discussed how representative they were of their own lives.
In addition to these activities, participants independently
started new conversations amongst themselves - these posts
are included in our analysis. This study was approved by our
Institutional Review Board (IRB).
Participants

We recruited adults with a rare disease from Facebook support groups, since Facebook is actively used by people with
rare diseases as a way of connecting with each other [61] and
providing a sense of support. We did not recruit from other
sources because we did not want to create additional privacy
risks by encouraging people to share their data on Facebook
who were not already doing so.
There were 11 active participants in our study. These participants had one of five different rare diseases (Table 1). We
relied on the National Institutes of Health’s list of rare diseases 2 to determine inclusion criteria. Participants ranged in
age from 32–68 (mean=48.9). Ten participants identified as
female and one as male. All participants were from the US,
except one from Australia. Two participants were employed
full time, while the rest were either unemployed, receiving
disability payments, or retired at the time of the study. They
were each offered a $50 honorarium for their participation in
the study, regardless of their level of activity.
2 https://rarediseases.info.nih.gov/gard

Code Name

# of
Total
Participants Instances

Outlook & Self-Image
Identity - Acceptance
Identity - Positive
Identity - Negative
Mourning One’s Old Life
Adjusting Expectations*
Expectations to Feel a Certain Way*
Jealousy*

7
9
7
4
4
4
3

16
20
17
11
6
6
4

6
9
8
9
8
6
9
7
8
4
2

23
34
43
25
28
22
32
28
16
4
2

7
5

15
8

Relationships Outside Rare World
Absence of Relationship
Emotional Distance from Others
Belief/Validation
Listening
Passive Disinterest
Active Denial
Unhelpful Comments
Practical Support
Recognizing Limitations
Guilt/Burden*
Wanting an Apology*
Relationships Within Rare World
Support from Other Groups
Comments about Other Participants

Table 2: Summary of codes used in analysis. Number of participants refers to participants who made at least one comment during the study that was classified as that code. Total
instances is the number of comments classified as that code.
Codes with asterisks (*) are not discussed in this paper.
Analysis

We iteratively coded all data from the study. Three researchers participated in the coding process, ultimately converging on an inter-rater reliability (Cohen’s Kappa) score of
0.72. A summary of our codes are provided in Table 2. In
this paper, we do not discuss codes with low prevalence (i.e.,
where they were only discussed by a small number of participants) or where there was a heavy skew towards a single
participant (i.e., where a topic was discussed extensively by
one participant, but rarely by others).
Because of the highly sensitive nature of this research topic
and the high re-identification risks associated with rare diseases, we have removed any potentially identifying information from quotes included in this paper, including disease
names (a summary of the diseases present in this study are
provided in Table 1). Additionally, all participants were given
the chance to review this paper before publication to ensure
they were comfortable with the content.
Limitations

We did not recruit any participants’ friends or family members as part of our study. Although it would have been interesting to study these relationships from both perspectives,

many of the relationships of people in our study had broken
down, resulting in estrangement or divorce. We focus our
analysis on the perspective of people with rare diseases, rather
than on the perspectives of their loved ones.
Additionally, we made the choice to recruit participants solely
from rare disease Facebook support groups so that we would
not expose participants to additional privacy risks by encouraging them to share information about their condition on
Facebook if they were not already doing so. We recognize
that this means that our findings may not be representative of
people who are less engaged, or do not have access to online
rare diseases support communities (either because none exist
for their conditions or because they do not have access to the
necessary technology).
FINDINGS

Our previous work [61] broadly described the experiences
of people with rare diseases and a phenomenon called “Rare
World.” People with rare diseases face additional challenges
as a result of a rare disease diagnosis, which influences their
perspective on the world around them. We found this concept
pervasive in our data in this study as well. We define “Rare
World” as meaning that people with rare diseases compare
themselves to the “normal” people in their lives (i.e., healthy
people or people with common chronic illnesses), leaving
them with a feeling of isolation or inadequate support.
We begin with a brief description of the outlook and selfimage of participants from our study (bolstering findings
from [61]). We then extend this work to focus specifically on
people with rare diseases’ perspectives on their relationships
with people outside of “Rare World”. Finally, we discuss the
relationships people build and the support they receive from
within Rare World (from others with a rare disease).
Outlook & Self-Image

We found that having a rare disease was a significant part of a
participant’s identity. They made comments like “I told [my
son] we [the participant and another family member with the
same condition] were sharing about a main feature in our
lives and something we were proud of”(P8). This echoes findings from [61] that people with rare diseases think of themselves “as ambassadors, as if they could not be understood
apart from their medical conditions.” Given the work that
goes into living with a rare disease (navigating the medical
system, staying up to date with research, raising awareness of
the condition, advocacy initiatives, etc.) as well as the severity and persistence of some of these conditions, it is understandable that it becomes an easy thing upon which to fixate. Participants even agreed with this characterization, and
wished it was not the case:
“I tried not talking about my disease at all or how I feel
or what’s happening to me medically, because when I
respond to their questions of “how are you doing?” with
honesty, their next comment is always that I am dwelling
on my illness and I need more activities in my life. To
which I always agree. And feel discounted every time it
happens”(P7).

Even within this sense of identifying with the condition, we
saw variance in the valence of participants’ outlooks on their
conditions. Although previous research found that people
with chronic illnesses have different needs and outlooks based
on their illness trajectory [35], participants in our study did
not fall into a particular mindset based on the progression of
their disease (i.e., someone who had been diagnosed with a
disease for years did not necessarily feel more accepting of it
than someone who was newly diagnosed). They even shifted
between these mindsets over the course of the 22 week study;
of the 11 participants who were active throughout the entire
study, we observed a range of outlooks in all them (see codes
for positive, negative, and accepting identities in Table 2).
We observed some participants who managed to reach a stable point in their lives, maintaining an attitude of doing the
best that they could and acknowledging their limitations without being defined by them. When faced with insulting or unhelpful comments, accepting participants laughed it off and
made a joke of it. They were not necessarily “proud” of their
condition, but had learned to deal with it and accept it.
Other participants demonstrated a more positive mindset, not
only accepting that they were dealing with a new normal, but
also wanting to go beyond acceptance by helping others who
were struggling, raising awareness or advocating for the condition, conducting research about the condition, and engaging
in other proactive and positive behaviours.
Finally, we saw that some participants saw their disease as
a factor that isolated them from the rest of their family and
friends, and saw the disease as having “pretty much destroyed
my whole world”(P4). These participants seemed to adjust
poorly to the limitations their disease now placed on their
daily activities, as they were sometimes jealous of those who
were healthy and often mourned the loss of their old life:
“I used to have all the nice crap. I owned a condo full
of antiques, I drove a brand new BMW, I had amazing
jobs, a million friends, NOW, 3 years later, I had to declare bankruptcy, my parents are kicking me out of their
basement after this surgery”(P1).
Relationships Outside of Rare World

Some participants had family members that were supportive,
especially in cases of hereditary conditions where a participant’s parent also had the condition (e.g., “[My friends and
family] have been good. Though they kind of understand that
Dad passed this to me :(”(P5)). For the most part however,
participants described wanting support out of those relationships and did not feel those support needs were being met.
In many cases, participants’ relationships had broken down
and many participants attributed this to the rare disease experience. They commented, “I’ve been abandoned by most
of my friends. Nobody comes visit, nobody calls me. It gets
very lonely and very depressing” (P10) or "Being sick all the
time has ruined family relationships, friendships, and put a
severe strain on my marriage" (P8). Sometimes this isolation was something participants did to themselves, stating, “I
have gone through times where I have insulated and isolated
myself because I have felt so different from others” (P9).

Nurturant Support

Participants discussed a lack of emotional, esteem, and network support. They regularly felt people simply did not care
about them, lamenting, “How about someone in my family actually asking and remembering the name of my disease? And
how about just one of them wants to know what it is, how it
affects me, what it’s trajectory is, what is likely to happen to
me, and is it hereditary? None of those questions have ever
been asked of me the past 11 years”(P8).
One participant theorized that their friends or family members
found it hard to face these health concerns, explaining that
“‘Normal’ people don’t really want to hear about sad things
and from people who have a health problem because it makes
them feel ‘down’ or guilty that they are well.”(P8)
Other times, participants attributed this lack of support to a
lack of understanding, feeling that people generally wanted
to be helpful but sometimes made comments that may have
been intended as caring and supportive, but came across as
minimizing or unhelpful. Participants described how family
and friends would suggest, “Let go and let God.”(P10) or “try
eating healthier, acupuncture etc"(P3). Participants found
these comments to be minimizing, lamenting, “...face palm.
‘Friends’ and I air quote because they are proving themselves
to be less and less, downsize it and say things like they never
heard of it and it can’t be thaatttt badd. Omg if I hear that
one more time!”(P3).
Comparisons to cancer were especially common (e.g., “You
ought to be grateful you don’t have a real disease like cancer”(P7)). Participants expressed frustration with these comparisons, stating “It’s minimizing, [t]hose kind of comments,
especially the first, ‘at least you do not have something serious, like cancer.’ [Cancer], not minimizing it at all, is not the
only financially, emotionally, physically, mentally devastating
disease. But it is the only [one] [t]hat many have heard of. It
has a face.” (P2) Some participants went as far as wishing
they did have cancer stating, “actually I think I would have
a better chance of survival with some forms of cancer” (P7)
or “If I shaved my head I would bet they wouldn’t think twice
about asking me” (P10).
Participants felt others did not believe they were sick, believed they were sick but not with a rare disease, or thought
they were exaggerating their symptoms (“my mom is in denial and tells me I am not disabled”(P1)). Participants regularly commented that doctors, friends, and family members alike all accused them of being hypochondriacs (“I get
treated as if I’m a know it all and a hypochondriac sometimes
too”(P3)). Additionally, they heard accusations of making up
the disease to get attention (“If I had a nickel for every time
that I over heard people saying that I was just seeking attention (that one really hurts)”(P2)). Others expressed that their
family members felt that because the disease was rare, the
participant probably didn’t have it: “It’s a very rare disease
so you can not have it...Why [don’t you] go to another doctor
and find out what’s really wrong with you?”(P7).
Participants sought to combat this disinterest or lack of understanding with education; they were very active in seeking

out and distributing information about their condition to their
friends and family members. One participant described how
they “TRIED to send email links about [disease name], [disease name], etc., I have TRIED to send letters from DOCTORS stating that [disease name] is HEREDITARY and the
risks and how they should be tested, I HAVE TRIED to personally educate, I have TRIED to take people to dinners and
Dr appointments, NONE OF IT HAS HELPED.”(P8)
Some participants sent articles to friends and family members
that were more detailed (“I have sent medical journal articles
to my relatives to read that talk about the disease in some detail”(P7)), while others looked for materials that were easier
to understand (“I’ve searched the internet and tried to find
easy info for my family to read and research.”(P1)). Regardless of how the information was presented, it did not appear
to make a difference to the reception of the information (“but
that seems to have had really no effect at all”(P7) and “Not
sure if they don’t want to face it, or if they are scared, which
leads to them not wanting to believe me”(P1)).
Action Facilitating Support

Participants also wished friends and family members would
be more understanding of their physical limitations (e.g., trouble gripping objects or moving around) or other sorts of tangible support needs (e.g., needing a place to live or financial
support). When we asked participants what kinds of questions they wished their family and friends would ask, many of
these were centered around practical, instrumental support:
• “Are there any projects you could use help on?...Could I
pick up anything for you at the store?”(P8)
• “What kind of routine household chores do you need help
with?”(P2)
• “What kind of limitations does XXX cause you? What can
I do to help you with those limitations?”(P11)
This tangible support was generally not present. Participants
provided anecdotes like their parents kicking them out of the
house or a relative refusing to come inside when picking up
his daughter from the participant’s house. Participants had
to adjust their practical need expectations based on what they
could and could not get done in a given day. One participant
said, “I prioritize what I must get done today over what I’d
like to get done, because I might not have the energy for both”
(P8). Definitions of “busy” or “getting a lot done” had to
change: “I had a ‘busy day’ today. I was able to shower and
go to the grocery store with my mom.” (P1)
In our study, participants did not discuss informational support as being something they expected or wanted from friends
and family members. This type of support is something they
generally expected more of from other sources (e.g., medical
professionals, “Dr. Google”, or other patients).
Relationships within Rare World

People with rare diseases connect with each other via support
groups [61, 75]. In cases of other kinds of chronic conditions,
research has shown that supporting each other may alleviate
some of the need for outside help and even act as a form of
self-therapy [58].

We observed that if there is support needed that is not currently being provided by friends and family members, people
with rare diseases turn to each other for support. Participants
reported that this was the case for the Facebook groups they
were a part of (“the [online] support groups are where I find
the best support”(P5)), and even within our study group we
observed participants engaging in discussions with each other
outside of the formal study activities. Often, these discussions involved a participant describing some experience or
challenge they were going through while other participants
offered empathy or emotional support. Participants regularly
posted updates on their life, such as recent or upcoming medical visits. Sometimes these were topics not directly related to
their medical condition, but around notable things going on
they wanted to share. They regularly exchanged resources or
information with one another. One participant shared a link
to their blog and other participants were curious about how to
start one, so they began exchanging instructions. Similarly, a
participant experiencing financial stress received suggestions
about applying for disability insurance and where to find an
appropriate lawyer. An international participant asked about
health insurance while travelling in the US.
Most participants were either retired, unemployed, or receiving disability payments and some even considered managing their disease as being their job now: “I am on disability so I spend my time learning and keeping up on research
for my disease so I can keep my doc informed. Sad isn’t
it? lol” (P5). They discussed how they contributed to their
other groups and communities (i.e., not our study group but
the Facebook groups we recruited from) by sharing research
they found. “I subscribe to Google scholar for research on
[disease name] as soon as it’s published. I don’t always understand the biochem information, but I share the research
paper with Facebook [disease name] group and there is usually someone who can put the information into understandable English for me LOL”(P7).
In this work, we created a group for participants with different
rare diseases to come together. We found that they were interested in learning from one another and were curious about
each other’s conditions. Although there was a certain amount
of clustering by disease, participants expressed empathy towards each other and were appreciative of the support they
received. Despite the difference in symptoms, the shared experience of living in “Rare World” provided much common
ground. “I am glad that I got to be a part of this experience.
I learned a lot about other people and their conditions, and
that we are ALL basically fighting the same battles...”. They
expressed an appreciation for the support they received from
each other,
“PUT ON YOUR PARTY HATS AND GET OUT THE
NOISEMAKERS, MY HUSBAND GOT A JOB!! Let
me tell you, after years of disappointments and tears
and fears, learning how to feel again is different. I’m
numb...The thing is, that most of you didn’t know that
you supported us; BUT YOU DID! Thank you all.”(P2)
Participants even expressed that that this diversity of diseases
gave them a different perspective on their own experience, “I

came to the conclusion from being in this group that most of
you are far worse off than people with [my condition]”(P8).
IMPLICATIONS FOR DESIGN

We saw that people with rare diseases often do not feel they
are getting the support they need from their friends and family
members. There may be opportunities for designers and HCI
researchers to support the relationships between people with
rare diseases and their friends and family, but further study
of these challenges from the perspective of these friends and
family members would be necessary to properly understand
the barriers.
Instead, we suggest there are opportunities for people with
rare diseases to support each other, instead of relying as much
on people outside of Rare World. While existing rare disease
support groups excel at providing informational, emotional,
network, and esteem support, there are barriers to facilitating tangible support within these communities. We propose
overcoming these barriers using social matching to facilitate
support among people with different rare diseases. We conclude by providing three example scenarios of this networked
peer support approach.
Peer Support

People in our study described receiving better support from
similar others [53, 69] (i.e., people who also had a rare disease
who were more familiar with their experiences and better able
to empathize). Arreola et al.’s [4] argument for shifting away
from a caregiving model towards a peer support model allows
people to tap into much richer, more diverse ecosystems for
support and reduce the burden on a traditional informal caregivers. Adopting a similar mindset of empowering people
with rare diseases to support each other may reduce some of
the reliance on friends and family members.
Helping each other would not only address gaps in the support needs of people with rare diseases, but could also serve
as a useful distraction from the challenges of living with a
rare disease, or self-reported “dwelling” on one’s illness. Being empathetic and helping someone else with a rare disease
would allow people to continue to live in “Rare World” without as much negativity. As was the case in our study, this
might also provide some perspective on what others may be
experiencing. This idea is also supported by previous work in
psychology and sociology, showing that individuals derive a
number of mental and physical health benefits from helping
others [7, 12, 15, 49, 50, 68, 73, 76].
Support Between People with Different Rare Diseases

Peer support between people with rare diseases already
happens to a certain extent within disease-specific support
groups, especially for informational, emotional, network, and
esteem support. These groups provide people with a sense of
community and belonging they do not feel they are getting
elsewhere.
An interesting new opportunity for HCI designers and researchers is to consider how we might extend work on social
matching [51, 65, 66, 83] towards more tangible forms of support. The low prevalence of specific rare diseases makes any

sort of in-person practical or tangible support currently challenging to coordinate (i.e., if there is no one with the same
condition in an individual’s geographic area). Additionally,
some of the tasks participants described needing help with are
things that would be challenging for someone with the same
condition to provide; if a person requires help with groceries
because their condition makes lifting the grocery bags challenging, it is likely that someone with the same disease might
have similar support needs, rather than being able to help out.
We propose extending research on social matching by focusing on abilities, skills, and expertise instead of (or in addition to) demographic characterstics, interests, and preferences. We distinguish between abilities, skills, and expertise
as follows: abilities are tied to physiological capabilities or
symptomatic limitations (e.g., being able to see, hear, walk,
lift something); skills are acquired abilities, learned through
experience or through study (e.g., cooking, programming,
knowing a different language); expertise is acquired through
formal education, certification, or regulated professional experience (e.g., practicing law, real estate, skilled trade)
We suggest that approaches to matching based on abilities,
skills, and expertise be applied to help a person with a rare disease connect with people with different rare diseases. Mayer
et al. [67] introduce the concept of match moderators in social matching, which help determine which simliarities are
most useful in matching people. They suggest that the rarity of a similarity, or how many other individuals have the
same attribute in either the local or broader social context, is
an important match moderator. Our research here reinforces
findings [61, 62] that despite the differences in diseases and
symptoms, there are many experiences, challenges, and perspectives in common between people with different rare diseases and that these are unique from people with common
chronic illnesses or no health afflictions at all. We hypothesize that these common social experiences of rarity may serve
as appropriate common ground, while coordinating support
among different rare diseases may help overcome the symptomatic and geographic limitations of trying to coordinate tangible support between people with the same condition.
Networked Peer Support in Rare World

Although it might be possible to facilitate one-on-one exchanges of tangible support, we suggest this would be more
effectively achieved using a pay-it-forward mentality. Research on timebanking [9, 22, 41, 52, 77] uses the idea of
“time dollars." We suggest that a person with a rare disease
would gain time dollars for help they provide to others that
they could then redeem for help with their own needs.
Here we provide three example scenarios of how social
matching based on skills, abilities, and expertise might facilitate this type of cross-disease support. In all scenarios, we
will refer to the “support provider” and the “support recipient” for clarity, but we note that people with rare diseases
would shift between these two roles at various times, earning
and spending time dollars as they go.
It is also possible a “support provider” in a given scenario
could be a friend or family member, in a case where there

are friends or family members that want to be supportive and
helpful. This would be particularly useful in a case where the
friend or family member does not live near the person with
the rare disease, but still wants to be helpful. The support
provider could bank time for their remote friend or family
member while helping someone locally.
Scenario 1: Coordinating Support by Abilities

Several participants had conditions with severe physical
symptoms. For example, the primary symptom of IBM is progressive muscle weakening. For other conditions, the physical limitations might not be persistent, but rather temporary
debilitating flareups, such as in the swelling episodes associated with HAE.
One task participants specifically mentioned as an example
was carrying groceries. Although there are an increasing
number of grocery delivery services available, these do not
take care of the tasks of gripping the bags, carrying the heavy
items into the house, and lifting them into the fridge or cupboards. We imagine that if a support provider in the neighbourhood was going grocery shopping, they could take the
support recipient with them, helping them bring the groceries
inside at the end of the trip. Alternatively, if the support recipient is not up for the trip to the store, they could give the
support provider a shopping list to be filled independently.

grams, employment, or hobbies, there may be clues in one’s
online profile from which skill sets can be inferred.
Scenario 3: Coordinating Support by Expertise

Another conversation that took place in our study group was
around the process for a claim for disability payments. One
participant was experiencing financial hardship, and another
participant described their experience through the process and
provided advice on how to find a lawyer to help them.
We propose extending this informational support scenario
even further to the tangible next step: What if the support
provider was a disability lawyer? While it may initially seem
like an infrequent combination to find a disability lawyer who
also has a rare disease, research suggests that people often
choose a career path to which they have some personal connection, especially when it comes to health topics [11, 25].
As a second example, it is possible that someone with a strong
background in certain sciences or medicine could help interpret or explain the medical jargon often used in research papers that are of interest to a support recipient.

To facilitate this kind of match, it would be ideal to know
information about the location and grocery habits (schedule,
location, mode of transport, etc.) of both parties. Speaking
more generally about matching based on abilities, it may be
possible to infer various abilities (or the lack of these abilities
as exclusion criteria) from online behaviour. For example,
Morris et al. [71] found that it was possible to identify accounts on Twitter belonging to blind users, even if there was
no explicit mention of blindness. While Morris et al. [71]
discuss this primarily as a potential privacy risk, there might
be value in being able to detect different kinds of abilities towards facilitating matches.

In this kind of matching scenario, it would be important to
know not only the support provider’s area of expertise (as in
Scenario 2), but also their credentials and qualifications. This
is a critical step in preventing bad legal advice or incorrect
medical advice (as discussed in [46, 63]). This is especially
important because potential support providers might not always be aware of their own limitations. For example, Siek et
al. [79] described how people with end-stage renal disease
had a sense of being smarter than others, even when they
were describing information that was incorrect. Our previous
research [61] similarly found that people with rare diseases
were quick to point out whatever experience they did have
with medicine or research, listing everything from a past career in phlebotomy, working as a nurse, or teaching professional development to science teachers. They felt that these
experiences made them better equipped than an average person to understand medical information.

Scenario 2: Coordinating Support by Skills

CONCLUSION

One conversation that took place in our study was around how
to start a blog. This was something that one participant mentioned doing as a way of sharing their experiences and educating the public about the condition. Other participants in the
study found this interesting and considered starting their own,
but had questions about how to do so.

In this work, we provided insight into the support needs of
people with rare diseases and their perspective on their relationships with friends and family with respect to these needs.
We saw that people with rare diseases live in a separate world
from their non-rare disease counterparts, and experience numerous challenges and barriers to receiving support from outside of this Rare World bubble.

We imagine that a support provider who is comfortable
with technology, familiar with blogging platforms, or maybe
skilled with web programming could help a support recipient
who is less skilled in this way to put together and/or maintain
their own blog.
Notably, this scenario relies on skills that might be picked up
formally (e.g., through some computing education program),
but could also be self-taught (e.g., having taught oneself to
put together a personal blog). This example also does not require geographic proximity. To facilitate this kind of match, it
would be useful to know details about the skill set of the support provider. Where these skills are related to education pro-

We proposed not only matching people with rare diseases for
the sake of facilitating peer support within Rare World, but in
particular matching people with different rare diseases to help
overcome geographic and symptomatic barriers to tangible
support that may exist within disease specific communities.
Where existing research on social matching aims to match
people with similar demographic characteristics or interests,
we propose additionally considering people’s complimentary
abilities, skills, and expertise.
This notion of networked support has shown some initial success in older adult communities (e.g., [4]), but has not yet

been explored as a way of facilitating support between people with different chronic conditions. We see this approach
as having potential benefits for rare disease communities, for
whom tangible support is limited and difficult to coordinate.
The possibility of extending this approach to more common
chronic conditions as well is an interesting area of future
study; while these conditions might not have the same barriers to receiving support, existing research on caregiver burden [86] suggests that there may still be value in expanding
the care network [23] and reducing demands on existing caregivers by empowering people with chronic illnesses to support each other.
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