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Introduction: Hereditary angioedema (HAE) is a rare disease imposing a
significant quality of life burden. Affect monitoring via Ecological Momentary
Assessment (EMA) could offer personalized psychological support by
collecting repeated, ecological data in real-life, overcoming the limitations of
traditional methods. This study assessed the feasibility and acceptability of an
EMA protocol for affect monitoring in HAE patients vs. healthy controls (CTR).
Methods: HAE patients and CTR were recruited for a 16-week EMA study.
Participants received weekly EMA surveys assessing affect via REDCap™.
Feasibility was evaluated through recruitment, response, and completion rates.
Acceptability was assessed via a post-study questionnaire through a visual
analogue scale ranging from 1 to 100.

Results: Twenty-eight Caucasian subjects were contacted, 12 HAE [median age:
50 (22) years, 5 males] and 14 CTR [age: 30 (32) years, 6 males] agreed to
participate, resulting in a recruitment rate of 93%. Response and completion
rates were >92% and >96% respectively in both groups. Completion time was
brief and did not differ between groups [HAE: 1' 28" (29”) vs. CTR: 1' 15' (15"),
P =0.274]. The protocol was considered acceptable by both groups [HAE:
rate 83.5 (18.8) vs. CTR: 72.0 (13.0), p = 0.27] with HAE rating the experience
as helpful [79 (39.8)] and thought-provoking [67 (33)].

Conclusion: EMA is a highly feasible and acceptable method for affect
monitoring in HAE. The presence of a rare disease does not appear to be a
barrier to its application, supporting its use in this clinical setting.

KEYWORDS

ecological momentary assessment, hereditary angioedema, rare diseases, feasibility,
acceptability

1 Introduction

Hereditary Angioedema (HAE) is a rare genetic disease resulting from deficiencies
(type 1) or dysfunctions (type 2) in the CI inhibitor protein (1). HAE causes recurrent
and unpredictable swelling episodes (i.e., angioedema attacks) that may affect limbs,
face, airways, and the intestinal tract (2). In the most severe instances, attacks affecting
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the airways can be life-threatening, as swelling may lead to
asphyxiation and death (3). Currently, Long-Term Prophylactic
(LTP) treatments and On-Demand Therapy (ODT) are available
for symptoms management.

Beyond the physical components, HAE may have significant
psychological consequences, anxious and

depressive symptoms, due to the unpredictable and recurrent

including stress,

nature of attacks, fear of fatal consequences, and the difficulties
in managing physical symptoms (4). Many patients also report
stress and anxiety as triggers of HAE attacks (5), suggesting
a possible bidirectional relationship between HAE and
psychological symptoms (6).

To date, the only attempts to investigate the relationship
between HAE, psychological variables and patients’ quality of
life (QoL) have been based on Patient Reported Outcomes
Measures (PROMs) (7-9). However, as any other retrospective
self-reported instrument, PROMs often lead to recall bias (10)
that can significantly affect the validity and reliability of the
collected data. To overcome this limitation, the Ecological
Momentary Assessment (EMA) method has been chosen (11).
EMAs collect data on people’s behaviors, experiences and
psychological states in their natural environment through
emails, alongside other methods like text messaging or dedicated
mobile apps. It overcomes the limitations of traditional
questionnaires, minimizing recall bias and providing a more
accurate understanding of daily experiences by administering
short surveys via electronic devices at specific scheduled times to
improve ecological validity (11).

This method also offers a better insight into the dynamic ebb and
flow of people’s experiences, that cannot be captured with traditional
questionnaires in cross-sectional or pre-post studies (12).

The EMA method has been demonstrated to be feasible in the
context of non-organic and organic diseases, such as in studies
examining patients with psychotic-spectrum disorders (13),
suicide risk (14), and the temporal dynamics between cortisol
and depression (15), evaluating the associations between daily
physical activity and symptoms in breast cancer patients and
sub-arachnoid hemorrhage (16, 17). Despite the increasing
number of studies based on this approach, to date EMA has
never been tested in patients affected by rare diseases.

Starting from the supposed link between HAE attacks and
psychological aspects, collecting repeated information about the
patient’s emotional activations in real-life contexts could be
beneficial for a better understanding of how the disease can

impact emotional well-being and vice versa.

1.1 Purpose of the study

The primary aim of this study was to assess the feasibility and
acceptability of collecting longitudinal EMA-based data on
emotional states in patients with HAE. Given that the
substantial burden associated with HAE, including unpredictable
physical attacks and psychological distress, could plausibly act as
a barrier to this methodology, a healthy control (CTR) group
was included for comparison.

Frontiers in Digital Health

10.3389/fdgth.2025.1693550

2 Methods
2.1 Participants and study design

A two-arm, parallel-group, observational controlled study was
conducted between September 2023 and January 2024. All
participants started and finished the study at the same time.

A sample of patients with a confirmed diagnosis of Cl
inhibitor deficiency HAE Type I or Type II (1) who belonged to
the Italian Network for Hereditary and Acquired Angioedema
(ITACA)! referring for clinical treatments to a tertiary care
center, were consecutively enrolled during routine clinical visits.
The CTR group was recruited among workers of the hospital
and patients’ relatives.

Inclusion criteria for both groups were: (1) being 18 years old
or older; (2) speaking and understanding Italian; (3) possessing a
personal electronic device (smartphone, tablet, computer) set to
receive push notifications. Exclusion criteria were: (1) reported
presence of cognitive impairments; (2) diagnosis of mental
diseases; (3) inability to provide written informed consent.

The study was approved by the relevant Ethics Committee and
all participants provided a written informed consent for the study
procedures at enrollment.

This study followed the guidelines of the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES) (18) (see
Supplementary File SI).

Participants did not receive any kind of compensation for
participating in this study.

2.2 Sociodemographic and clinical
measures

All  participants  completed a  socio-demographic
questionnaire at enrollment. For the patient group, clinicians
collected HAE diagnosis and actual use of LTP treatments
from hospital medical records. Patients were also required to
complete at baseline the Angioedema Control Test
(AECT) (19) and Angioedema Quality of Life (AE-QoL)
(20) questionnaires.

The AECT is a 4-item questionnaire designed to assess
symptom control in patients with recurrent angioedema attacks,
while the AE-QoL consists of 17 items to measure health-related
quality of life impairment in these patients. Patients were asked
to record HAE attacks in the ITACA registry (https://www.
ClinicalTrials.gov ID NCT03828279), the Italian prospective
registry for angioedema patients. The registry allows patients to
duration, and other details

note the occurrence, gravity,

regarding the attacks.

!ltalian Network for Hereditary and Acquired Angioedema - ITACA. Available

online at: https://angioedemaitaca.org/
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2.3 Ecological momentary assessment

The EMA method involved the collection of short questionnaires
from participants via email using the Research Electronic Data
Capture (REDCap™) (21) platform, a web application designed
for data collection and management. The decision to collect data
via email was made due to institutional concerns about the security
and privacy of the data collected via third-party smartphone
applications. To respect these requirements, we opted to use
REDCap, an institutional software already used in previous EMA
studies, that would guarantee the highest level of confidentiality,
that only allows data collection on email. While email might not be
the most common method for EMA due to potential delays and
lower response rates compared to apps or text messages, it can still
be a viable option (22).

The study procedures and surveys were pre-tested and
approved by the research team. At enrollment, participants
attended a training session to familiarize with the EMA method
and provided their email address to receive the surveys. Push
notifications were enabled to ensure timely responses.

Both HAE patients and CTR responded to the EMAs once a
week for 16 consecutive weeks, within 90 min from receipt. This
timeframe allowed for postponement due to personal or work
commitments. If participants did not respond within this time,
reminder emails were automatically sent every 90 min, up to
three times per survey. Participants who did not complete the
weekly survey on time would receive no further reminders and
their participation in the study would be terminated.

Duplicate survey entries were avoided by relying on a
pseudonymized user ID and date of survey submission, and by not
allowing surveys to be reopened after submission. Over the 16 weeks
of the study, the EMA distribution schedule was varied at different

10.3389/fdgth.2025.1693550

days and times to maximize data reliability by avoiding response
bias associated with specific times or days of the week (Figure 1a) (10).

The weekly surveys were based on the Positive Activation,
Negative Activation and Valence Short Scale (PANAVA-KS) (23),
with the adjunct of validated emoticons (24), specifically
developed for the ecological assessments. This validated scale
assesses two general activation systems of affect (PA/NA) and the
classical valence dimension (VA) (25) known to fluctuate during
the subjects’ daily experiences. It includes 10 different items, each
represented by a pair of emoticons positioned on the edges of a
(e.g., Stressed-Relaxed,
Enthusiastic-Bored, etc.) (see Supplementary File S2). The items

slider, depicting bipolar adjectives
were presented on a single page, the order of presentation was
not randomized, and the surveys did not use adaptive questioning.

Every time participants received the weekly prompt, they were
asked to indicate their current emotional state by positioning the
slider cursor on a continuum between the two opposite emotions
(Figure 1b). The presence of the emoticons facilitates an intuitive
understanding and reporting of the participants’ emotional states
and leverages the emotive expressiveness of emoticons to capture
subtle variations in emotional activation and valence (26).
Participants were forced to answer any of the 10 sliders and
were allowed to change their responses until the survey
submission. A completeness check before the submission was
automatically provided by the system to avoid missing data and
the submission of incomplete answers.

2.4 Feasibility measures

The feasibility of the EMA protocol was evaluated in terms of
recruitment, response, completion, and retention rates [%].

a)

[

September
2023

oooo

i

January
2024

b)

No energy

Full of energy

Move the cursor to mark your answer

FIGURE 1

Study timeline. Graphical representation of the study timeline (a) and example of an item included in the weekly surveys (b). Icons from: “electronic
devices icon” by xnimrodx, “unhappy to happy scale icon” by Freepik, “online survey icon” by Maan Icons and “email icon” by Smashicons, licensed

under Flaticon License
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The recruitment rate is the ratio between individuals who agreed
to participate and the eligible recruited ones. This measure provides
insights into the study’s accessibility and appeal (27).

The response rate represents the percentage of individuals who
completed the surveys in relation to the total number of participants
(28). It is used to assess the effectiveness of the data collection
method and the participants’ overall engagement (28). Though
there is no specific threshold or standard for defining a high
response rate, a rate of 80% or higher is considered excellent (28).

The completion rate refers to the proportion of respondents
who completed the survey out of the total number of
respondents who entered it (29). This metric helps to evaluate
participants’ engagement, cooperation, and survey-related issues.

Finally, the retention rate is the percentage of participants who
remained in the study from the beginning to the end, completing
all 16 surveys and it represents the ability of the study to maintain
a cohort of participants over time (30). However, due to the study
design, retention and response rates at the end of the study are
the same.

The time to respond to each EMA survey, the number of
reminders, as well as the survey return times (i.e., duration
between survey deployment and its completion) along the 16
study weeks were also recorded as other relevant feasibility
indicators. The survey return time and the time to respond to
each EMA were compared across the four different deployment
times (i.e., morning, early afternoon, late afternoon, and evening).

2.5 Acceptability measures

The acceptability was measured by administering a 7-item
questionnaire at the end of the study to all participants (31). Each
item evaluated a different aspect of the subject’s experience (i.e.,
“Positive”, “Negative”, “Time-consuming”, “Draining”, “Helpful”,
“Thought-provoking” or “Annoying/Frustrating”) scored on a
visual analogue scale ranging from 1 to 100 (1 = strongly disagree;
100 = strongly agree). No recognized threshold to define a good
acceptability is available for the adopted questionnaire.

Participants were also asked to rate their interest in
participating in future similar studies using a 7-point Likert
scale ranging from 0 (completely disagree) to 6 (completely
agree). Then, they were asked about their preferred frequency
for survey distribution through a multiple-choice question
(adequate; more frequently; less frequently). The presence of
technical issues was also investigated.

Lastly, participants were asked to provide their feedback
through two open-ended questions, one about what they liked
and disliked, and the second one about any suggestions for
future similar studies.

2.6 Data analysis

Descriptive statistics were used to assess participants’
characteristics, feasibility and acceptability indicators. Categorical

variables were summarized as absolute numbers and percentages.
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Continuous variables were given as median [interquartile range]
values. The Mann-Whitney U-test and Chi-squared test were
conducted to evaluate differences between HAE and CTR
according to the type of variables. Friedman test was used to
examine possible within-group differences between sessions in the
response and return time.

The two-sided P-value <0.05 determined the statistical
significance. Responses to open-ended interview questions were
summarized and reviewed multiple times by two study authors
to identify patterns among responses.

3 Results

3.1 Recruitment and characteristics of the
participants

A total of 28 individuals were invited to participate, including
13 patients with HAE and 15 CTR. The recruitment of all
participants was completed in less than one month. Twenty-six
out of the 28 contacted individuals agreed to participate,
resulting in a recruitment rate of 93%. The flowchart of the
study is shown in Figure 2.

No significant differences were found in age, sex, and
educational level between HAE patients and CTR (Table 1).

Invited to participate Invited to participate
HAE (@-13) (@-15) CTR
Declined to participate Declined to participate
(0=1) (=)

Received EMA Received EMA
(=12 (n=14)

| |

Completed EMA Completed EMA
(a=11) n=13)

FIGURE 2
Study flowchart. Study flowchart related to the application of EMA
surveys in patients with HAE and healthy individuals.

TABLE 1 Characteristics of the study populations.

| Characteristcs _ HAE (n=12) CTR (n-1)
)

Age (years 50 [22] 30 [32] 0.27
Sex (male/female) 5/7 6/8 1.00
Education level (years) 15 [5] 18 [3] 0.08
AECT (0-16) 15.0 [2.3] - -
AE-QoL (17-85) 28.0 [13.5] - -
Diagnosis (type 1/type 2) 10/2 - -
LTP (yes/no) 8/4 - -
HAE attacks (yes/no) 715 - -

Continuous data are presented as median [IQR], categorical data are presented as absolute
numbers. HAE, hereditary angioedema; CTR, healthy controls; AECT, angioedema control
test; AE-QoL, angioedema quality of life; LTP, long term prophylaxis.
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Participants in the HAE group showed good disease control,
with a median AECT score of 15 [2.3], and a relatively low
impairment in QoL, as indicated by the median AE-QoL score
of 28 [13.5]. The 67% of patients were treated with LTP. During
the entire study period, 58% of HAE patients experienced at
least one attack (Table 1).

Most of the participants in the HAE group (75%) and in the
CTR group (93%) reported using e-mail daily. None of the
participants has entered an EMA study before.

3.2 Feasibility

A total of 400 records were received from the 26 participants.
In the HAE group, the response rate was 100% until the 6th week
and decreased to 92% from the 7th week to the end of the study,
whereas in the CTR group, the response rate ranged from 100%
during the first 12 weeks, and decreased to 93% in the last 4
weeks. So, 92.3% of the participants completed the entire study
protocol determining an overall retention rate of 92% (only two
participants dropped out).

In the HAE group, the completion rate was 100% for the first
seven weeks, dropped to 92% in the 7th week, but bounced back to
100% from the 8th week until the end of the study. In the CTR
group, the completion rate was 100% for the first 13 weeks,
dropped to 93% in the 13th week, but returned to 100% for the
remaining period. One person dropped out in each group,
resulting in an average completion rate of 99.7% by the end of
the study. In particular, the HAE patient dropped out after six
weeks due to technical issues related to the automated sending
system, while the healthy subject withdrew after twelve weeks
due to a personal loss of motivation.

Overall, the two groups were not different in terms of time
required to complete the EMAs. The median amount of time
patients took to complete each survey (1” 28” [0” 29”]) was not
different to the one taken by healthy individuals [17 15
(0" 15”), P=0.274]. No differences were found during the 16
weeks in the time to complete the surveys in the patients’ group
(P=0.065) and CTR (P=0.136). Among the 400 received, only

10.3389/fdgth.2025.1693550

one survey per group was submitted in less than 20s. Around
96% of all surveys were completed in 3 min or less. Participants
generally took more time to complete the first EMA [2” 30”7
(1 57”7) for patients and 2" 00” (1" 00”) for healthy
individuals] compared to the following ones. There was only a

’

significant reduction in the time to complete the survey between
the first and the second session in the CTR group [2” 00”
(17 00”) vs. 1” 00” (0" 53”), P=0.010], but not in the HAE
group [2” 30”7 (1" 57”) vs. 2" 00” (1" 00”), P=0.477].

The four different time slots (i.e., morning, early afternoon,
late afternoon, and evening) did not show differences in
response times between the HAE (P = 0.425) and the CTR group
(P=0.787).

During the 16 weeks, the median percentage of the
participants who responded to the surveys within 1.5h from
the received prompt (no need for reminders) was 42 [8] % for
the HAE group and 57 [14] % for the CTR group. Thirty-three
percent [10] of HAE subjects and 29 [9] % of CTR responded
after 6 h from the deployment of the surveys. These percentage
values were stable during the study (Figure 3). A delay in the
return time was observed only in the 13th week among the CTR.

The return time was not influenced by the deployment time in
both groups.

3.3 Acceptability

Twenty-five (96%) participants completed the acceptability
questionnaire at the end of the study to evaluate their
experience with the EMA. Overall, in the 7-item acceptability
questionnaire, all the participants rated the experience as
acceptable, but the HAE group reported significantly higher
values compared to the CTR group in the “Thought-provoking”
item (Table 2).

The post-surveys feedback questionnaire included a question
about the participants’ interest in participating in future similar
studies, where all HAE patients expressed a positive response,
while 25% of the CTR expressed a neutral or negative feedback.

a) HAE b)

Week
Week

60
Return time [%]

20 40 80

FIGURE 3

Survey's return time. Return time of EMA surveys for each week in the group of HAE patients (a) and in the group of healthy individuals (b).

CTR
i | [ J<1.5hours
I I
T i — e
T e 5 hours
I > 6 hours
T P —
I —
— —
— o
— o —
[ I—
[ —
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TABLE 2 Acceptability findings and comparisons between HAE patients
and healthy individuals.

Acceptability ratings HAE CTR p-value
(n=12) (n=13)

1 - Positive experience (0-100) 83.5 [18.8] 72.0 [13.0] 0.270
2 - Negative experience (0-100) 7.0 [14.8] 13.0 [22.0] 0.270
3 - Time-consuming (0-100) 9.0 [10.8] 23.0 [40.0] 0.060
4 - Draining (0-100) 4.5 [11.8] 13.0 [34.0] 0.225
5 — Helpful (0-100) 79.0 [39.8] 50.0 [37.0] 0.068
6 — Thought-provoking (0-100) 67.0 [33.0] 50.0 [23.0] 0.046
7 - Annoying/frustrating (0-100) 10.0 [14.5] 25.0 [39.0] 0.186

Data are presented as median [IQR].

Regarding the survey distribution frequency, most of the
participants (88%) stated that one survey per week was adequate
with no significant differences between the two groups. Only 3
participants experienced technical issues related to the delivery
of the surveys. Two complained that the email always ended up
in the spam folder, while the third said he never received
any email.

Only five participants provided answers to the open-ended
questions regarding their preferences, the changes they would
and their

that the
required them to focus on their emotional states and allowed

make to improve the data collection, overall

suggestions. Two participants appreciated study
them to compare different time points to observe changes.
Three of them disliked the fact that some questions were
repetitive and not specific enough, and criticized the decision to

use emails rather than a smartphone app to receive EMAs.

4 Discussion

To the best of our knowledge, this is the first study testing the
EMA approach on patients with a rare disease, as HAE.

Two-thirds of the patients in the study were on prophylactic
therapy, meaning that their condition was severe enough to
require LTP (32), which, although it does not guarantee the
complete absence of attacks, significantly improves disease
management and reduces their frequency and severity. This
results in a relatively low impairment in quality of life as
indicated by the AECT and AE-QoL scores.

In terms of feasibility of the EMA approach, the high
recruitment, retention, response, and completion rates, together
with the short survey return time and the low need for reminders
achieved among patients and healthy participants demonstrate the
suitability of the proposed method. The recruitment process was
completed in less than a month, suggesting that the study design
was effective in attracting and enrolling participants. Moreover,
only two subjects withdrew from the study after the training
session, indicating that there were minimal barriers to the initial
engagement. The recruitment rate of 93% indicates the high
willingness and motivation of the two samples to participate
in the study. This may have been fostered by the fact that subjects
were invited to participate to a pre-study session where the
researchers explained them the aims of the research enhancing
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their engagement and interest (33). For patients only, they
may have been interested in participating because of their
personal relevance to the advancement of knowledge about their
illness (34), which is particularly strong for those affected by a
rare disease.

The retention rate of around 92% in both groups indicates
that participants were generally compliant with the four-month
study protocol, the weekly EMA, the number of reminders,
and the delivery schedule, suggesting a low impact of the research
design on everyday life (35). Notably, this retention rate not only
was higher than those obtained in other studies based on EMA
techniques (36, 37), but was reached despite the lack of
incentives, that are frequently used to support participants’
engagement (38). Possible explanations for this achievement may
be found in the quite long intervals between the assessments (one
week from one to the other) (39); the small number of items per
evaluation (i.e, 10 items); the very short time required to
complete the weekly surveys (ie., less than 3 min) (40, 41); and
the type of items (ie., emoticons that do not require semantic
analysis to be understood).

The response rate was higher than 92% for the entire duration
of the study in both groups, suggesting a good participant
engagement and the consequent validity of the collected data.
Such rate is higher than the one observed in similar studies
based on the use of smartphone apps (42, 43), which are the
EMA studies. This
difference may be due to the participants’ familiarity with the

most common used method for the

use of email compared to the use of a never-before-used app
specifically dedicated to the study. These data agree with those
obtained by previous studies using emails to collect electronic
PROMs (31, 43). Moreover, the possibility of accessing the
surveys from the preferred personal devices, and to switch
between them at any time during the study may have also
favored the response rate.

Return times were consistent throughout the study, except for
week 13, when most controls responded with a delay (from 1.5h
to more than 6 h). It is worth noting that the 13th assessment
coincided with an Italian public holiday (1 January), so some
delay was expected. However, the return time for HAE patients
did not differ from the previous or subsequent assessments.
A possible reason for this group difference could be the level of
commitment and motivation. HAE participants may have been
more motivated due to the personal relevance of the study,
leading them to follow the instructions given during the pre-
study meeting more carefully and to respond as quickly
as possible.

At the end of the study, all participants were asked to complete
a feedback survey focusing on the perceived acceptability of the
EMA method. Similar to what Rogers and colleagues (31) found
in another clinical sample, the EMA approach was rated as a
positive experience by both groups: the assessment was not
perceived as time-consuming, tiring or annoying/frustrating.
Good ratings were also given for the helpfulness and thought-
provoking nature of the study. However, a significant difference
was found between patients and healthy volunteers on the
“Thought-provoking” item, suggesting that patients were more
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likely to focus on their emotional states. In addition, they felt more
engaged with the surveys as they facilitated their awareness of real-
life changes in affect over time. In addition, most participants
reported to be available to participate in future long-term
monitoring using EMAs and affirmed that the once-a-week
frequency is suitable.

Finally, very few participants reported technical issues, such as
prompts sent to the spam folder or not received at all. For these
reasons, they suggested changing the survey distribution
platform from emails to other instant messaging applications.

The results of the present study have several implications for
future clinical and research practice in HAE population. Firstly,
EMA could be used in clinical trials to evaluate the effectiveness
of new therapies in reducing patient’s disease burden in real
world. Secondly, future studies based on the use of dedicated
apps, will allow to collect more fine-grained data to investigate
the temporal relationship between psychological states, daily
events and the HAE attacks to better explain the link between

triggers and symptoms.

4.1 Strengths and limitations

For this pilot study, the prompts were sent via email instead of
through a dedicated application. This approach offered advantages
to both participants and researchers. Participants could respond
using their preferred electronic devices and switch between
them as needed. Researchers benefited from using REDCapTM,
as this avoided costs, maintenance issues, software
interoperability problems, and data security concerns (22).
However, REDCap'™ also has limitations, such as significant
staff time required for setup and monitoring, and emails ending
up in spam folders or not being received. Another limitation
was imposed by the functionality of REDCap’s Automated
Survey Invitations. In our longitudinal design, delivery of each
survey depended on completion of the preceding one.
Consequently, if a participant failed to complete a single weekly
survey, the automated invitation sequence for that individual
was terminated, meaning they would not receive any further
surveys for the remainder of the study. A further limitation is
that the assessment of acceptability was conducted only once, at
the end of the study period. Consequently, we were unable to
formally assess the longitudinal change in patient perception
and potential respondent fatigue. Finally, we opted for a lower
frequency of assessments than is usual for EMA practice, but
over a longer period of time. This was mainly an attempt to
avoid overburdening patients in their daily lives.

From the physician standpoint, it is unrealistic to expect busy
clinicians to manually review weekly data returns for all patients.
However, it is important to point out that the physician would not
be required to evaluate survey results in real time; rather, data
collection would more accurately reflect the events occurring in
the patient’s daily life. This pilot study provides preliminary
evidence supporting the feasibility of this approach, suggesting
that assessing a more multidimensional disease burden may be

less complex than commonly assumed.
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5 Conclusions

The EMA approach is quite new in the worldwide research
and clinical landscape, so the definition of guidelines to collect
reliable data is mandatory. To our knowledge, the present study
is the first one to assess the feasibility and acceptability of this
approach in HAE patients compared to healthy subjects,
suggesting that the presence of a rare and chronic illness does
not interfere with a repeated, longitudinal assessment in real life.

These findings encourage and support the future use of EMA
for the long-term monitoring of symptoms and emotional states in
order to identify patterns of fluctuations related to symptoms
onset, treatment effectiveness, and overall disease management
in HAE patients, and other diseases. Such an approach could
also help to identify unmet needs and promote personalized
psychological support to provide a better multidisciplinary care.
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