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Abstract

Background Hereditary Angioedema (HAE) due to C1-inhibitor deficiency (C1INH) is a rare condition, clinically
characterised by recurrent swelling. The unpredictability of attacks affects the patients’ quality of life (Qol). HAE
patients and their families have vast unmet physical, psychological, and social needs. A human-centred design (HCD)
approach to describing the needs of different user types is to utilise personas, a data-driven narrative tool for commu-
nicating user archetypes that capture the individuals' attitudes, goals, and behaviours. The aim of this study was to cre-
ate and analyse personas based on HAE patients’and their caregivers'interviews. Semi-structured interviews were
conducted through anthropological conversations with patients, patient-caregivers (double role of patient and car-
egiver), and non-affected caregivers. Qualitative and quantitative insights from analyses formed the basis to create
personas.

Results We enrolled 17 subjects: 15 patients (6 of them were patient-caregivers) and 2 non-affected caregivers. The
mean age of participants was 50.3 + 14.4 years. Eight patients were on treatment with prophylactic therapy. The mean
percentage score of Angioedema Quality of Life (AE-QoL) for HAE patients was 19.8+ 12.0. Six personas were identi-
fied describing the participants'personal history, disease management, and needs: four personas referred to patients,
one to patient-caregivers, and one non-affected caregiver personas were identified. Across patient personas, the most
expressed needs were psychological support and better awareness amongst healthcare professionals. Caregivers,

on their side, desired better information about the disease, including the latest therapies, and higher awareness
within the community.

Conclusion A Human Centred Innovative Approach Based on Persona extends beyond the physical symp-

toms to encompass the psychological and social aspects of the individual's well-being also including the family

in the evaluation.

Keywords Hereditary angioedema, Personas, Human center design, Unmet needs, Prevention, Rehabilitation, Rare
disease, Caregiver, Qualitative interviews, Personalisation, Psycholosocial well-being
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of C1INH proteins), HAE-C1INH-type 2 (disfunction of
C1INH proteins) and HAE with normal levels of C1INH
[5, 6]. The latter is associated with various genetic muta-
tions such as those in factor XII, plasminogen and other
related genes [7].The most common form of HAE are
C1INH-type 1 and C1INH-type 2. Most patients with
HAE report a familial history of the illness in parents or
other first-degree relatives [1]. The prevalence of HAE
worldwide ranges from 1:10,000 to 1:150,000 and on
average is considered to be 1:50,000 [8—10]. In Italy, its
prevalence rate is slightly lower with 1 in 64,000 people
being diagnosed with HAE. However, statistics show that
this number is slowly increasing towards the world aver-
age [11].

Symptomatic episodes of HAE are characterized by
severe swellings (angioedema) of the mucous membrane
in the patients’ arms, legs or face, as well as gastrointes-
tinal attacks [12, 13]. The attack develops gradually over
several hours, increases slowly for 12-36 h, and lasts for
around two to five days [14]. Most patients do not require
admission to the hospital [15]; however, in severe cases,
the abdominal lining and/or lining of the upper respira-
tory tract may also be affected leading to more serious
manifestations that in extreme cases could prove fatal
[16].

Throughout their lives, HAE patients and their car-
egivers face numerous disease-specific challenges, influ-
encing the patients’ physical and mental health and
limiting them in their everyday routine [17, 18]. The
diagnostic process is also complex and prolonged. Since
symptoms present in HAE patients are similar to other
conditions, such as allergic reactions, gastroenteritis
etc., a high number of patients are misdiagnosed and
experience delays in getting the right treatment. Studies
have reported that the mean delay in diagnosis of HAE-
C1INH patients is on average 8.3—10.3 years in Europe
[19, 20]. In the process of visiting various physicians, 65%
of participants received a misdiagnosis of their condition,
with the most common misdiagnoses being allergy/aller-
gic reaction (38%) and appendicitis (17%). In addition,
24% of participants in Europe underwent an unnecessary
surgical procedure [20].

The unpredictability of attacks limits the ability of
patients to perform daily tasks. In a study involving 92
Hungarian HAE patients over 7 years, the most com-
mon attack triggers were physical exertion (71%), mental
stress (59%), and mechanical trauma (59%) [21]. Recently,
an increased vagal modulation to the sinus node, reflect-
ing localized vasodilation mediated by the release of
bradykinin has been identified as an early marker of an
impending angioedema attack [22], helping to identify
patients at higher risk of attack recurrence. Depression
and anxiety are also common in patients with HAE [23].
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In a study conducted in the US with 457 HAE patients,
42.5% experienced depression and anxiety symptoms,
which may be related to the severity of the chronic dis-
ease, to the associated pathophysiologic characteristics,
or both [24]. In general, patients who suffer more fre-
quent and severe attacks experience more hindrances to
their education and ability to work, with a consequent
significant economic burden [25].These data suggest the
need for a Human-Centred Design (HCD) approach that
focuses on the discovery of users’ unexpressed and unar-
ticulated needs to enable the development of tailored
solutions [26]. Such kind of approach includes not only
clinical treatment, but also addresses psychosocial issue
to lead to prevention of the attacks and improved quality
of life [27, 28]. A common human-computer interaction
technique utilised by the HCD approach to describe the
needs of different user types is called persona. Persona
is a data-driven narrative tool based on qualitative and
quantitative data collected through ethnographic inter-
views. Personas are composite archetypes derived from
this tool that are used during the design process to cap-
ture attitudes, goals, and behaviours of real people, to
build empathy towards users, and to communicate their
needs [29-31]. In health domains, personas are used in
the design and human interaction for health technology
research; however, personas could be extended to studies
of the psychosocial and care experience [32].

Based on this framework the main aim of the present
study was to create personas starting from anthropologi-
cal conversations on HAE C1INH-type 1 and C1INH-
type 2 patients and their caregivers. This approach will
represent the first attempt to better understand the
unmet and unarticulated needs relating to psychosocial
aspects and care experiences of this rare disease [33].

Materials and methods

Participants

The study included adult female and male C1INH-type
1 and C1INH-type 2 patients, patients who are also car-
egivers (patient-caregivers) and non-affected caregivers
of adult and paediatric HAE patients.

All patients were treated at the HAE Centre of IRCCS
Istituti Clinici Scientifici Maugeri in Milan, Italy. Adult
patients were approached during their routine clinic
appointment by their HAE specialist.

Caregivers were suggested by patient participants or by
the physician. The only exclusion criterion adopted for
both patients and caregivers was the incapacity to give
informed consent.

The study was approved by the ethical committee of
the IRCCS Istituti Clinici Scientifici Maugeri (“Coper-
nico” project EC 2651; 29 June 2022). Upon agreement,
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participants were contacted by a research team member
and signed a written informed consent.

Methods

To describe the lived experiences, personal knowledge
and perceptions of HAE patients and their caregivers, the
study used the phenomenological method [34, 35]. This
approach was chosen because it provides awareness and
sensitivity in understanding individuals’ everyday expe-
riences living and managing a chronic rare disease like
HAE beyond the traditional quantitative approach to
measure health related quality of life (HR-QoL) and dis-
ease related Quality of Life (AE-QoL) [36, 37].

The research team was composed by a project man-
ager, a medical anthropologist, a business analyst, and
a human-centred designer. After a workshop with the
reference clinicians, the team engaged each participant
to the study in one-to-one semi-structured interviews,
which are referred to as anthropological conversations,
in order to collect the perspectives of patients and car-
egivers. The interviews were conducted using the HCD
approach [38] focusing on the discovery and deep under-
standing of users’ needs to enable the development of
tailored solutions [26]. In particular, interviews assessed
the individual experience with the care provided, living
with HAE, as well as unmet and unarticulated needs and
desires, and were conducted according to an interview
guide including the following five macro-areas of HAE
patient’s experience:

1. Personal story and demographics;

Table 1 Macro-areas of the interviews
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2. Clinical History and experience with HAE focusing
on psychosocial aspects;

3. Experience with HAE clinics (other clinics and
Maugeri HAE Unit);

4. Impact on personal/ psychosocial life;

5. Sources of information about the disease and involve-
ment in HAE community/ patient association/etc.

The contents of the 5 areas are detailed in Table 1.

The interviews were conducted online via a video-
telephone software program. Participants could decide
whether to give consent to recordings or not.

Data obtained from the interviews were then used to
create Personas.

Finally, the quality of life was evaluated using a spe-
cific questionnaire administered by an anthropologist,
the AE-QoL [36]. This questionnaire, which is routinely
used in clinical practice, consists of 17 items and assesses
impairment in quality of life across four main domains:
Functioning, Fatigue/Mood, Fears/Shame, and Food.

Higher scores indicate greater impairment in quality of
life.

Data analysis

Coding

All the conversations were conducted in Italian, tran-
scribed verbatim and anonymised. A thematic analysis
was used to guide the analysis of data from the anthropo-
logical conversations using MAXQDA 2022 software [39]
for text analysis and mixed-methods research. The cod-
ing scheme was devised based on the five macro-areas
defined above. As an iterative process, new codes were

Person identification and  Clinical characteristics

demographics Centre

Experience with the

Access to information and
community

Impacts on personal and
social life

Age Diagnosis Care pathway

Gender Age of first symptoms before the Centre
Ethnicity Age of diagnosis How/ Why patient arrived
Living Status Disease activity to the Centre

Children Other family members Waiting time

Highest level of education  affected First visit

Work status
Residence
Type of residence

Number of treated attacks
Emergency room visits
Pharmacological treatment
Side effects of pharmaco-
logical treatment
Non-pharmacological
treatment

Surgeries

Relationship with GP
Psychological treatment
Costs

Subsequent/ usual visits
Frequency of visits/ check-
ups

Appointment booking
method

Treatment/ activities

in the Centre

Relationship with personnel
of the Centre
Transportation mode

to arrive to the Centre
Distance to the Centre
Areas of improvement

Physical activity

Hobbies, interests
Relationship with family
Relationship with friends,
acquaintances

Physical restrictions due
to medical condition
Emotional impact of medi-
cal condition

Social impact of medical
condition

Restrictions at the work-
place/ school

Support in the workplace/
school

Main source of information
about the condition
Involvement with a patients’
association

Participation in HAE online
forums/ social media
Involvement with other HAE
communities
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added and some were removed/ merged throughout the
coding process (Table 2).

Three research team members coded the transcripts
following the same coding scheme, and afterwards a lead
researcher (a medical anthropologist) reviewed all the
coded transcripts.

Personas creation

The research team followed a guideline by Adler [31] on
creation of personas based on qualitative data, as well as
Ku and Lupton [38] on application of design thinking and
human-centred methods in healthcare. A human-cen-
tred designer team used the affinity diagram process to
group and identify preliminary proto-personas, a work-
ing draft of potential participant groups [38]. The affin-
ity diagram process is a design tool used to make sense
of large volumes of information by writing down all the
relevant notes on post-its and organising them to iden-
tify behavioural variables, relevant themes, and emerging
insights. Those preliminary personas were used to create
document sets, a grouping of documents (transcripts) in
MAXQDA 2022, and consequently, display frequency of
thematic codes per set. It might happen that the same
participant displayed characteristics of several emerg-
ing personas. In this case, the transcripts and coded seg-
ments were continually checked and discussed with other
research team members to confirm the relative position
of a participant [26, 29-31, 38].

It is important that personas look real and believable.
Therefore, emerging personas were given demographic
characteristics based on the quantitative data of the par-
ticipant samples [31]. Names and photos, on the other
hand, are fictional. Each persona’s description includes
the personal history, experience within the Centre, HAE
management, and needs substantiated by the real quotes.
The personas were described in an empathic manner,
focusing on the psychosocial aspect of their past and cur-
rent care experiences.

Table 2 Example of a coding scheme
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Results

Participant sample characteristics

The cohort consisted of 17 participants: 9 patients (4
female), 6 patient-caregivers (4 female), and 2 non-
affected caregivers (1 female). Out of the 15 patients and
patient-caregivers 12 were on long term prophylaxis. The
mean age of participants was 50.3 + 14.4 years, 8 patients
were on prophylactic therapy, 12 were diagnosed with
type 1 (HAE-C1INH-Typel), while 3 were diagnosed
with type 2 (HAE-C1INH-Type2). The age at first symp-
tom was 10.4 + 4.1 years, the delay from the first symptom
to diagnosis was 14.6+12.1 years. The mean percentage
score of AE-QoL for HAE patients was 19.8 +12.0.

Eight patients and 1 caregiver had children. Due to the
inherited nature of the condition, some enrolled patients
were related (i.e. mother-daughter, first-degree cousins).
Regarding the participants’ working status, 10 patients
and 2 caregivers had a full-time job, 1 patient had a part-
time job, 3 were retired and 1 was unemployed. All par-
ticipants were Italian.

Personas

Based on 17 conversations, a total of 6 personas—4
patients, 1 patient-caregiver, and 1 non-affected car-
egiver personas—were identified. Some of the partici-
pants’ quotes from the anthropological conversations are
reported below in the description of personas.

Patient personas

Three out of 4 patient personas emerged based on the
severity of the condition (severe, moderate, mild), diag-
nosis delay and how the condition affects their quality of
life and lived experience.

The two most represented user groups are Persona 1
(Luca) with severe attacks (n=5) and Persona 3 (Anto-
nio) with moderate-mild attacks (n=6) and an explicit
family history of HAE. Figure 1 shows an example of full
Persona 1—Luca, who represents the group with severe
attacks.

Codes based on the literature review and defined in the interview guide

Codes added throughout the process:

Code: Management of HAE
Sub-codes:

Frequency of attacks
Description of an attack
Attack management
Self-administration training
Emergency room experience
Attack triggers

Diary

Code: Management of HAE

Sub-codes:

Family history

Code: Experience with paediatric care

Sub-code:

Paediatric care experience at the Centre(s)

Impact on child’s daily endeavours (e.g. school, nursery)
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child. Kids used to tease him at school

BACKGROUND EXPERIENCE WITH THE CENTRE
Luca is the first person to get diagnosed in his Luca followed his HAE specialists to different hospitals | ' 55 [
family. The family had swellings, but back then in Milan (San Giuseppe Hospital, Sacco Hospital) and
nobody knew about HAE. He suspects his participated in clinical trials. When HAE Clinic opened [RBRARl LE R LI
grandmother might have died young due to HAE.  in Maugeri, he decided to switch because it was
easier for him to travel to by car and he felt that the
Luca had his first attacks when he was a medical team there was more empathic and available. FRAEEESIEENEIEIEESRLES
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someone to talk to during difficult
moments.

among local healthcare

LUCA because of his swollen face and he prefered ~ MANAGEMENT OF HAE piofessionds o5 ek e of
to hide at home. In his early 20s, he had a strong  His triggers are stress. physical tasks. certain hg oesan il HAE' He.
- L attack and went to ER. They COL’J|dn't find out e ino I hgq swggles il el s
+ Emilia-Romagna 2t . chemicals, and recently COVID vaccine. After years of driving license due to issues in
+ Works full-time what he had. After different referrals an allergist  taking Danazol, he started having liver issues and relations to invalidity benefits.
+ No children decided to check his C1/C4 inhibitors and stopped the treatment. e (e Tk
referred him to a specialist, who finally diagnosed disability benefit. Living with HAE
him. Consequently, his family members were He had a bad ER experience at the local hospital could be debilitating both
Our ilness is difficult to tested and diagnosed too. when had a laryngeal attack as the doctor didn't feel RS el R e )
get across because confident to treat him and suggested he goes to more than economic support, he
they see you like this  Nowadays his family members support each jjan, 75km away from his house. would like to have three-day
[without external other in the management of HAE, in visiting permits under Law 104.
symptoms], 'this one is ER, collecting and sharing medications, and He now takes drugs both for attacks and prophylactic
imagining' [they think], traveling to Milan. care. Recently a prophylactic drug has changed
and maybe internally his life drastically by reducing the attacks. He still
we are dying. As a member of a patient association, Luca has drugs for attacks at home and at work, and takes

regularty attends meetings and thinks it is them with him when traveling. After the negative ER

important to participate in research projects that  experiences, he hired a nurse to administer the IV

improve the life of those with HAE. drug for strong attacks.

Fig. 1 Example of a full persona

Persona 2 (Esther) represents a group of patients (n=3)
who have been recently diagnosed without having an
explicit family history. Two out of 15 patients reported
strong fear/ terror/ anxiety of attacks before being diag-
nosed because they did not know the cause of swelling.

“At the diagnostic stage when I knew there was some-
thing wrong but no one understood what it was... it’s
clear that even trying to find it out had definitely an
impact, major diseases like...because clearly if the
doctors don’t know the symptoms they start from the
nastiest, so you start from leukaemia investigation,
HIV, cancer and so on...and it is like a roller coaster
ride. Last time I was hospitalised I believed until
the end that I had bone marrow dysfunction, which

means leukaemia...it’s tough sorry [cries]”

Persona 4 (Mirta) is based on the experience of one
elderly person (n=1) and family stories shared indi-
rectly by other participants (n=4). Among those who
have a family history of HAE (n=12), four shared a
story of elderly family members who experienced phys-
ical, psychological, and socio-economic challenges in
the past due to undiagnosed/misdiagnosed HAE when
little or no information about the condition existed.
These past family experiences may have caused distress
and trauma to the next generations.

“My story started with my mom, because I always

saw my mom being sick. As long as I can remem-
ber, when I was a very small child my mom was
always sick, either she was in bed with pains or she
had a face that looked like a monster, hands that
she couldn’t use and nobody understood what was
wrong with her. I mean they were very bad and dif-
ficult years for a little girl who didn’t understand.
My poor mom, she also used to go to the doctor but
nobody could tell her what was wrong with her, in
fact they gave her treatments that did absolutely
nothing, or they stuffed her with corticosteroids’.

Caregiver personas

Persona 5 (Giusy) represents the experiences of patient-
caregivers (n=6) and patients (n=4) who have been
diagnosed at a paediatric age together with other family
members. Among patient-caregivers who are parents
some described fear of transmission of the condition to
their children, while others expressed hope for the next
generations due to new treatment advances.

“In the beginning, I was terrified of this. If I have to
be honest when I found out I was expecting a baby
I was hoping it would be a boy, in my head I got
the idea... because in my family no one had boys.
So, we were only women, so it increased in my head
that if it was a boy he wouldn’t have it either’.



Perego et al. Orphanet Journal of Rare Diseases (2024) 19:291

Persona 6 (Davide) represents non-affected caregivers
(n=2), as well as experiences of non-affected spouses/
partners indirectly shared by patient participants (n=2).

"Having to take care of my loved ones wasn’t easy
from an emotional point of view: I went through
moments of severe stress that literally consumed me.
The unpredictability of HAE attacks always makes
you worry: you know it’s there, that it's latent, that
it can arrive at any moment. Now, over the years I
have learned to manage anxiety and fear for my
Sfamily, but I would have liked to have managed the
past moments of difficulty better’.

Participants’ most expressed needs

When closing the conversation, each participant was
asked about his/her explicit needs and desires. Unmet
and unarticulated needs, on the other hand, were not
explicitly voiced but emerged in the conversations
organically in relation to participants’ current or past
care experiences, challenges and difficulties, including
the emotional and psychosocial burden of the condition.
During the coding process, those explicit and implicit
needs were categorised under the code “Desires”.

Across patient participants and, consequently, among
personas created, the most expressed needs were psy-
chological support (Persona 1, Persona 2) and better
awareness amongst healthcare professionals (Persona 1,
Persona 2, Persona 4).

Psychological

Five out of 15 patients reported being anxious in the past
or at present due to the unpredictability of attacks. Eight
patients who were taking the prophylactic treatment
mentioned significant improvement in their QoL, also
from a psychological point of view, due to having less and
milder or nearly no attacks.

All caregivers (6 patient-caregivers, 2 non-affected car-
egivers) reported the same anxiety for their loved one in
the past or present.

Patient and caregivers (n=>5/15) shared a fear of not
being listened to by non-HAE healthcare providers due
to negative experiences, especially in the Emergency
Room (ER).

Three out of 15 participants felt fear and vulnerability
during a throat attack because they could not talk and
explain their state to a healthcare provider.

It is worth noting that during the interview, among
patients, the severity of attacks and the psycho-social
impact of the condition were not reported as corre-
lated. Patient participants with a family support network
(n=12/15), which includes other HAE-affected fam-
ily members, had a better overall understanding of the
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condition and management of attacks. While patients
(n=3/15) without a clear family history of HAE experi-
enced strong emotional distress before and after receiv-
ing a precise diagnosis.

Knowledge
Eleven patients reported a negative experience in the ER
due to a lack of HAE knowledge.

Six patients mentioned a lack of HAE knowledge
among general healthcare providers, institutions, and
society. Four patients reported difficulties with finding
doctors for other health issues (i.e., a dentist) because of
HAE and would hide their condition.

Other needs included disability benefits, more infor-
mation for women about the impact of the condition on
fertility and pregnancy, a dedicated phone line for emer-
gencies, new drugs (i.e., that can be taken orally), and
bureaucratic challenges between different regions of Italy.

Caregivers most expressed needs
Patient-caregivers (n=6) and caregivers (n=2) wanted
better information about the condition, such as informa-
tive newsletters about novel treatments (#=2), HAE
cards (n=2), and information for schools/ other facilities
that children affected by HAE attend (n=2).

Table 3 gives an extended overview of all the personas
with a brief description and their needs.

Discussion

In the realm of rare diseases, the emphasis on treating
symptoms rather than achieving a complete cure of the
affected individual stems from the unique challenges
presented by these conditions. Rare diseases, often char-
acterized by their limited prevalence and insufficient
understanding, frequently lack early diagnosis and defini-
tive cures due to the complexities of their underlying
mechanisms. As a result, the medical approach tends to
prioritize managing and alleviating specific symptoms
that impact patients’ daily lives, aiming to provide relief
and improve functionality. The administration of ad hoc
questionnaires for the evaluation of the QoL, such as
AE-QoL [36] and HAE QoL [40], is routinely used and
recommended by guidelines [41]. They are extensively
applied as a patient related outcome measure in the eval-
uation of the efficacy of therapy, whether the on-demand
treatment or prophylaxis [42]. However, even with highly
effective treatments out of the four domains evaluated
by the AE-QoL, the more impactful improvement can
be observed inside the “functionality” domain (ref HELP
study). In many instances, this approach enhances the
overall QoL of affected individuals, but a complete cure
may remain elusive.
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Furthermore, the individualized nature of rare diseases
necessitates a personalized treatment strategy. Tailoring
interventions to manage symptoms acknowledges the
diversity of manifestations within a particular rare dis-
ease and recognizes that each patient may experience a
unique set of challenges. This personalized approach
extends beyond the physical symptoms to encompass
the psychological and social aspects of the individual’s
well-being.

Creating detailed, fictional representations of typi-
cal patients and caregivers, the persona-based approach
allowed us to identify a total of 6 personas—4 patients,
1 patient-caregiver, and 1 non-affected caregiver per-
sonas—expressing the diverse needs, preferences, and
characteristics of individuals who live with a rare and
disabling disease, such as HAE.

This approach also brought to the identification of the
most expressed patients’ needs including psychological
support, better awareness amongst healthcare profes-
sionals, disability benefits, more information about the
impact of the condition on fertility and pregnancy, a ded-
icated phone line for emergencies, new drugs (ex. that
can be taken orally), and bureaucratic challenges between
different regions of Italy. From the side of patient-car-
egivers and caregivers, better information about the
condition, such as informative newsletters about novel
treatments, and information for schools and other facili-
ties for children affected by HAE emerged as the primary
needs. Of interest, in our interviews, severity of attacks
and the psycho-social impact of the condition were not
reported as correlated. This is partially in contrast with
previous work [43] in which the high attack frequency is
a major determinant in the management of home therapy
since in the semi-structured interviews there was not a
specific question addressing this item.

Obtaining different archetypal individual characters
and knowing their often unexpressed, unknown and
unmet needs is essential for improving healthcare. It
allows healthcare providers and systems to tailor their
services to better meet the expectations and require-
ments of those they serve, enhancing empathy, commu-
nication, and the overall quality of care. The creation of
archetypal characters is supported by a shared methodol-
ogy. This is at the same time a scientific and experience-
based approach that overcomes the limitation of the
single case-report and website reports.

From a more general perspective, the approach used
in this study is in line with the well-known Value-Based
Healthcare, a model of designing healthcare systems with
the rationale that achieving high value for patients must
become the overarching goal of healthcare delivery. The
value is defined as the health outcomes that matter to
patients relative to the cost of achieving these outcomes
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and should always be defined around the user’s needs, to
develop personalised solutions [44]. This concept applies
to the entire care pathway, in particular for chronic con-
ditions, including rare diseases, that often require long-
time and resource-intensive care management [45].

In the modern approach to care, the long-time care
management should include preventive strategies and
rehabilitation programs, that refer to a multidisciplinary
approach aimed at restoring, maintaining, preventing
relapses, and improving the individual’s physical, cog-
nitive, and/or psychosocial functions and overall well-
being. In the case of HAE patients, who often present
significant limitations in their level of autonomy, as well
as in private and working-related relationships, rehabili-
tation, intended as the achievement of the highest pos-
sible level of independence and participation in daily life
and working activities, becomes a fundamental part of
the care process. To be effective in terms of health results
and costs, rehabilitation also benefits from the proposed
approach focused on personalized interventions centred
on the individuals’ needs and values [46, 47].

The study has some limitations. Firstly, pediatric/ado-
lescent subjects were not included in the creation of the
personas, despite the fact that HAE often starts at this
age and can significantly impact quality of life. Another
limitation is the small sample size, as the study involved
only 17 participants. This relatively small sample size may
affect how generalizable the findings are, as the experi-
ences and needs identified may not fully represent the
broader population of individuals with HAE. Addition-
ally, conducting the study at a single center may limit the
external validity of the results which may also depend on
cultural differences.

In conclusion, we argue that a better understanding of
unmet and unarticulated needs, relating to psychosocial
aspects and care experiences of patients and their car-
egivers may improve patient experience, and increase
organisational efficiency and cost-effectiveness of HAE
care. By using persona as a narrative tool and follow-
ing an innovative value-based healthcare research, care
providers and other stakeholders may be able to make
better-informed decisions for the management of people
affected by rare diseases and enhance resource utilisa-
tion. While the ultimate goal in healthcare remains the
discovery of curative interventions, the current reality
of rare diseases underscores the importance of a holistic
and needs-focused approach.
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