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Background With approximately 500 people affected in Austria, epidermolysis bullosa (EB) is a rare genetic skin
disease reducing the quality of life of those affected and their relatives. The intensive efforts of the patient organi-
sation DEBRA Austria during the last decades have led to a unique situation of those affected and their relatives,

with increased support and broader knowledge about the disease in the general population. The aim of the study

is to evaluate the current situation of patients and their relatives living in Austria, with a focus on burdens and helpful

practices.

Results The mixed-methods study consisted of two parts: a qualitative interview study to identify psychosocial
aspects of EB in those affected and their relatives, and a subsequent online survey to further assess those aspects

in a larger sample, resulting in a total of n=78 Austrian participants. The impact of EB on the quality of life of EB
patients and their relatives in Austria is related to the current health status, psychological burden, mobility, visibility,
financial situation as well as job prospects. Personal and social resources and external support have a significant influ-

ence on the individual situation.

Conclusions The outcome is mapped to concrete implications regarding targeted support for EB patients and their
relatives on an individual level and their needs in regard to the Austrian health care system.

Keywords Epidermolysis bullosa, Quality of life, Burden, Resources, Healthcare system

Introduction

Epidermolysis bullosa (EB) is a rare genetic disease group
characterized by fragile skin. Even minimal trauma may
lead to blisters and erosion, and daily wound care is
time consuming and painful. The high diversity within
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the disease group is associated with major differences in
regard to the affected body regions, the degree of sever-
ity, and the course of the disease. Symptoms range from
localized blisters on the hands and feet, to those affect-
ing the mucous membranes and gastrointestinal tract, to
recurrent squamous cell carcinomas. Depending on the
skin layer(s) affected, EB can be categorized into four
types: EB simplex (EBS), junctional EB (JEB), dystrophic
EB (DEB) and Kindler EB (KEB), which can again be dif-
ferentiated into nearly thirty sub-types [1].

Despite intensive research, there is still no cure for EB,
which is why medical treatment is primarily aimed at
alleviating symptoms [2—4]. However, even with adequate
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medical support, the quality of life of people with EB and
their relatives is usually seriously reduced [5-7]. Daily
pain and itch, as well as wound care, take up a lot of time
and significantly affect the daily routines of patients and
their relatives [8, 9]. In addition, mobility as well as the
ability to use the hands may also be limited [10, 11]. As
can be easily imagined, the disease affects all aspects of
life and leads to various psychosocial effects [12—15]. Not
only does all of this impact the affected individuals them-
selves, but also their immediate environment, in particu-
lar their family and partner [16-19].

Worldwide, approximately 500.000 people have EB. In
Austria, one in 17.000 children is born with EB, which
leads to around 500 individuals and their families affected
by EB. The situation for people with EB in Austria is
somehow different to the one in any other country world-
wide: Thanks to the intensive efforts of the EB patient
organization DEBRA Austria' during the previous twenty
years, Austria has one of the most specialized EB treat-
ment centres worldwide. The EB House Austria, a desig-
nated Centre of Expertise implemented in the European
Reference Network for Rare and Undiagnosed Skin Dis-
eases, combines an outpatient clinic with a clinical study
centre, a research unit and the EB academy [20-24].
Moreover, DEBRA Austria’s health policy interventions
have resulted in larger parts of EB treatment being cov-
ered by the public health insurance, and due to the col-
lection of donations, additional funding is available for
further needs of EB patients and their families. Despite
the rareness of the disease, because of regular media and
billboard advertising campaigns, EB is familiar to a larger
part of the Austrian population [23, 24]. However, the
psychosocial intra- and inter-individual impact of EB on
people with EB and their families and their situation in
Austria has not been adequately studied. The aim of the
current study is to identify the burdens, helpful practices
and resources of Austrian EB patients and their families
in dealing with this disease. The key results are translated
into concrete public health strategies for improving qual-
ity of life with EB.

Methods and materials

The study consisted of two parts: a qualitative inter-
view study and a subsequent online survey. The aim
of the interview study was to identify the psychosocial
aspects of EB, whereas the online survey further explored
those aspects in a larger sample. Study participants for
both data collections were recruited in collaboration
with the patient organisation DEBRA Austria and the

! For a description of the patient organisation DEBRA Austria and their ser-
vices, please visit https://www.debra-austria.org.
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EB House, with the former taking place from December
2019 to March 2020 and the latter from February to Sep-
tember 2021. Inclusion criteria for both studies were a
diagnosis of EB or being a relative of a person diagnosed
with EB, fluency in German, and a residence in Austria.
The minimum age of the interview study was 10 years
and of the online survey 14 years.

The qualitative face-to-face interviews were conducted
in German by means of a semi-structured interview
guide focusing on burdens and helpful practices for a life
with EB. For participants under the age of 14, an adapted
interview guide was used. Interviews ranged from 5 to
62 minutes, leading to a total of 474 minutes and 60,093
words analysed. The subsequent online survey was based
on the identified relevant topics from the interviews. It
consisted of sociodemographic questions, a series of
standardized questionnaires and additional open-ended
questions. The questionnaires elicited the current health
status and related medical symptoms, assessed by the
Instrument for Scoring Clinical Outcomes of Research
for Epidermolysis Bullosa (iscorEB) [25-27], and the
quality of life, assessed by the Quality of life in epider-
molysis bullosa questionnaire (QOLEB) [28-31] for the
patients and by the Epidermolysis Bullosa Family Burden
of Disease (EB-BoD) [32] for the relatives. EB specific
burdens, satisfaction, resources and helpful practices
were assessed by the Resources for Life with an Illness for
Epidermolysis Bullosa (ResILL-EB) questionnaire (Sala-
mon G et al.: ResILL-EB, forthcoming), the social support
assessed by the Perceived Social Support Question-
naire (F-SozU) [33, 34], the overall satisfaction assessed
by the Satisfaction with Life Scale (SWL-5) [35, 36] and
resilience assessed by the Brief Resilience Scale (BRS)
[37-39]. Additionally, participants were asked four open
questions to explore topics which were not addressed in
the questionnaires regarding further burdens and helpful
practices, additional support and stress.

Ethical approval was granted by the Medical and the
Psychological Ethics Committees of the Sigmund Freud
University Vienna. Informed written consent or assent
was obtained by all participants or legal guardians of
underage patients, respectively.

Data analysis

Qualitative data from both data collection points were
analysed using a literature-based structured coding sys-
tem. In accordance to the recommendations given by the
Thematic Analysis [40, 41], relevant topics were identi-
fied and merged to themes. Coding was carried out using
MAXQDA software, version 2022. As for the quantitative
data analysis, descriptive data testing was performed by
the use of histograms, scatterplots, Kolmogorov-Smirnov
tests, skewness and kurtosis statistics. The description of
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the study sample was based on the calculation of cross-
tabs, frequencies, percentages, means, medians, inter-
quartile range (IQR) and standard deviations (SD in
brackets). Due to the open online survey and the recruit-
ment via stakeholders, no exact participation ratio can
be calculated. Group comparisons were computed with
non-parametric U-tests and Kruskal-Wallis tests, while
point-biserial correlations were calculated to assess the
relation between dichotomous and continuous variables.
To counterbalance missing data and include as much col-
lected data as possible, calculations for questionnaires
were based on average scores instead of sum scores. All
statistical calculations were performed using IBM SPSS
Statistics software, version 27, and a significance level
of 5% was assumed for entire analysis. Only significant
results are reported. In order to include as many of the
diverse aspects associated with EB as possible, the quan-
titative outcomes are combined with the qualitative
results. Qualitative data was used to deepen and extend
the quantitative results. The German interview passages
presented in the paper were translated into English for
comprehensibility reasons.

Results

Sample characteristics

An overview of the sample from the interview study and
the online survey can be found in Table 1.

Interview study

In the first phase of the study project, n=22 interviews
were conducted, 11 of which with EB patients and 11
with a relative or a partner of the patient. The group
of the relatives consisted of 6 mothers, 3 fathers and
3 partners. The average age of the EB patients was 25
years (£10.00), ranging from 10 to 43, and of the rela-
tives 48.73 (+9.68) years with a range of 26 to 63 years.
With regard to gender, 45.5% were female and 54.5%
male. Most of the relatives were married (90.9%), while
the majority of the patients were unmarried (81.8%).
With regard to the place of residence in Austria, 86.4%
lived in or close to a city.

Concerning the EB types, 36.4% were diagnosed with
EBS, 45.5% with DEB and 18.2% with JEB. The degree of
severity was rated by an EB specialist as followed: 36.4%
as mild, 36.4% as moderate and 27.3% as severe. At the
time point of the interview, 9.1% of the patients indi-
cated being in an acute EB phase, whereas 27.3% of the
relatives stated that their child or partner was in an acute
EB phase.

Online survey
The sample of the online survey consisted of n=56 par-
ticipants, including 23 EB patients and 33 relatives of
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EB patients. The majority of the relatives were parents
(17 mothers and 8 fathers) and the remaining were 2
children, 2 partners and 1 grandfather of an EB patient.
The average age of the patients was 48.87 (+21.21) with a
range of 16 to 80 years and of the relatives 44.30 (+9.69),
ranging from 22 to 64 years. The median age of the EB
relatives of the relatives was 10, ranging from 1 to 56
years. In both subsamples, slightly more women partici-
pated in the survey (56.5% and 60.6%, respectively). With
regard to the marital status of the participants, nearly
half of the patients were unmarried (47.8%), whereas
75.8% of the relatives were married. In both subsam-
ples, the majority was in a relationship (73.9% and 90.9%,
respectively). Nearly all of the patients (95.7%) were Ger-
man native speakers and 78.8% of the relatives. Regarding
the place of residence in Austria, most of the patients and
relatives lived either in a city (43.5% and 57.6%, respec-
tively) or close to a city (30.4% and 27.3%, respectively).

With regard to the distribution of the four major EB
types in both groups, slightly more patients were diag-
nosed with EBS (39.1%) than with DEB (34.8%), 21.7%
with JEB and 4.3% with KEB. In contrast, a higher per-
centage of patients whose family member completed the
survey had a diagnosis of DEB (45.5%), followed by EBS
(33.3%) and JEB (21.2%). Concerning the degree of sever-
ity, most of the patients rated their EB as mild (43.5%) or
as moderate (52.2%), similar ratings were obtained from
the relatives with 39.4% as mild and 42.4% as moderate.
All of the participants stated that their EB or the EB of
their family member was visible to a certain degree. At
the time point of the survey, around one third of the EB
patients in both samples were in an acute EB phase (34.8%
and 30.3%, respectively) and four patients in a pallia-
tive phase. In both groups, the most commonly affected
body parts of the EB patients were the feet (87.5%), legs
(67.9%) and hands (64.3%), which caused restrictions in
their mobility in more than half of the patients. Due to
these mobility limitations, one patient had to use a grip
aid and ten patients a walking aid or wheelchair.

Aspects influencing life with EB in Austria

In order to capture the full diversity of living conditions
with EB, the subsequent calculations were performed for
the subgroups of patients and relatives separately and
thereafter for the combined dataset. To be able to cover
the broad spectrum of psychosocial effects of EB in this
paper, only significant results are presented. A group
comparison matrix of all categories’ medians can be
found in the additional material (Table A1).

With regard to the current health status of the EB
patients in both subsamples of the survey, patients who were
diagnosed with JEB and DEB had significantly more medi-
cal symptoms than those with EBS (H(2)=16.79, p<.001).
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Table 1 Sociodemographic characteristics of the patients and relatives

Quantitative Study 2021 Interview Study 2019/2020
Patients Relatives All Patients Relatives All
Sample size 23 33 56 11 11 22
Average age 48.87 (SD=21.21; MD=44.00) | 44.30 (SD=6.69; MD=42.00) | 46.18 (SD=15.48; MD=43.00) [}[25.00 (SD=10.00; MD=25.00)| 48.73 (SD=9.68; MD=50.00) | 36.89 (SD=15.48; MD=41.40)
Range from 16 to 80 years | Range from 22 to 64 years | Range from 16 to 80 years Range from 10 to 42 years | Range from 26 to 63 years Range from 10 to 63 years
participants (n) percent participants (n) percent | participants (n) percent participants () percent | participants (n) percent participants (n) percent
Gender Female 13 56.5% 20 60.6 % 33 58.9 % 3 27.3% 7 63.6 % 10 455%
Male 10 43.5% 13 39.4 % 23 41.1% 8 72.7% 4 36.4 % 12 54.5 %
In acity 10 43.5% 19 57.6% 29 51.8% 3 273% 5 45.5% 8 36.4%
Residence Close to a city 7 30.4% 9 273% 16 28.6% 5 45.5% 6 54.5% 11 50%
Far away from a city 6 26.1% 5 152 % 11 19.6 % 3missing  27.3% ) 3 missing 13.6%
Native 22 95.7% 26 78.8% 48 85.7% 11 100 % 11 100 % 22 100 %
Language Very well 1 43% 3 9.1% 4 71% 0 0% 0 0% 0 0%
level Well 0 0% 3 9.1% 3 54% 0 0% 0 0% 0 0%
Not so well 0 0% 1 3.0% 1 1.8% 0 0% 0 0% 0 0%
Unmarried 11 47.8% 6 182% 17 30.4% 9 82.8% 1 9.1% 10 45.4%
Marital Married 9 39.1% 25 75.8% 34 60.7 % 0 0% 10 90.9 % 10 45.5%
Status Divorced 1 43% 2 6.1% 3 5.4% 2 18.2% 0 0% 2 9.1%
Widowed 2 8.7 % 0 0% 2 3.6% 0 0% 0 0% 0 0%
Patients 23 100 % - 23 411% 1 100 % - 11 50 %
i Parent/Stepparent/foster parent of a person with EB 25 75.76 % 25 246% 9 81.8% 40.9%
:;'“'"“ *©  partner of a person with EB 2 323% 2 36% 2 182% 2 9.1%
Grandmother/Grandfather of a person with EB 1 3.23% 1 1.8%
Child/Step-child/foster child of a person with EB 5 9.66 % 5 8.9%
Concerning their relative with EB Concerning their relative with EB
EBS 9 39.1% 11 333% 20 35.7% 4 36.4% 4 36.4% 8 36.4%
EB type DEB 8 34.8% 15 45.5% 23 41.1% 5 45.5% 5 455% 10 455%
JEB 5 21.7% 7 21.2% 12 21.4% 2 182 % 2 182 % 4 182 %
KEB 1 4.3 % 0 0% 1 1.8 % 0 0% 0 0% 0 0%
At the moment (acute) 8 34.8% 10 303% 18 321% 1 9.1% 3 273% 4 182 %
Last difficult < 6 months ago 6 26.1% 14 42.4% 20 35.8% 4 36.4% 3 27.3% 7 31.7%
phase in 6-12 months ago 2 8.7% 0 0% 2 3.6% 1 9.1% 2 28.2% 3 13.6%
regardto EB > 12 months ago 2 87% 3 9.1% 5 89% 4 36.4% 2 182 % 6 273%
Cannot estimate 5 21.7 % 6 18.2% 11 19.6 % 1 9.1% 1 9.1% 2 9.1%
Mild 10 43.5% 13 39.4% 23 411% 4 36.4% 4 36.4% 8 36.4%
EB severity Moderate 12 52.2% 14 42.4% 26 46.4% 4 36.4% 4 36.4% 8 36.4%
Severe 1 4.3 % 6 18.2 % 7 12.5% 3 27.3% 3 27.3% 6 273 %
Not 0 0% 0 0% 0 0% Total interview time and word count 474 minutes = 60,093 words
EB visibility Rather not 6 26.1% 7 212% 13 232% Total Sample (n=78)
Somewhat 12 52.2% 11 333% 23 41.1% . Patients 34 43.6 %
Relation to EB m
Very 5 21.7% 15 45.5 % 20 35.7% Relatives 44 56.4 %
Yes 2 43% 3 9.1% 4 71% EBS 28 359%
RS 21 91.3% 28 84.8% 49 87.5% DEB 33 423%
phase EB type
Missing 1 4.3 % 2 6.1% Bl 5.4% JEB 16 20.5%
Average time per week spent on MD=3 hours MD=8.5 hours MD=7 hours KEB. 1 1.3%
EB specific things in hours (IQR=0.85;15.25) (IQR=3.88;17.25) (IQR=1.00;15.75) ALL 78 100.0 %

Furthermore, patients with moderate to severe EB as well as
with a very visible EB had significantly more medical symp-
toms (iscorEB) that those with a mild and hardly visible EB
(severity: U=589.50, z=4.62, p<.001 and visibility: H(2)=6.75,
p=.034). Patients who were in an acute ER phase at the time
point of the survey had significantly more medical symp-
toms than those who were not (U=340.00, z=2.84, p=.005).
Additionally, female patients reported more medical symp-
toms than male (U=18.00, z=-2.47, p=.014).

Patients and relatives of EB patients with limitations
in their mobility reported significantly more medical
symptoms than those who were not restricted (iscorEB:
U=493.00, z=2.75, p=.006). Furthermore, these patients
and relatives had fewer available resources than those
who were not limited in their mobility (ResILL-EB
Resources scale: U=163.50, z=-2.00, p=.046).

With regard to burdens, there were significant differ-
ences on the ResILL-EB Burden scale concerning the
degree of severity, visibility and EB phase. The patients
whose EB was rated by themselves or their family mem-
bers as moderate to severe or as very visible were more
burdened than the mild or hardly visible ones (sever-
ity: U=464.00, z=3.25, p=.001 and visibility: H(2)=8.99,

p=.011). Furthermore, patients or relatives who reported
an acute EB phase scored significantly higher on the
ResILL-EB Burden scale (U=281.00, z=2.46, p=.014).
Patients who were diagnosed with JEB and DEB scored
significantly higher on the ResILL-EB Burden scale than
those with EBS (H(2)=10.92, p=.004). With regard to the
patient group, there were significant differences between
female and male survey participants. Women reported
more burdens than men (U=19.00, z=-2.24, p=.025).
Quality of life of the patients and the relatives seems
to differ according to severity and current acute phase.
With regard to the QOLEB, patients who rated their EB
as moderate to severe or who were in an acute EB phase
had a lower quality of life than those with mild EB or who
were not in an acute phase (severity: U=83.50, z=2.29,
p=.022; acute phase: U=59.50, z=2.27, p=.023). On the
EB-BoD, relatives who rated their family member’s EB
as moderate to severe were more burdened than those
who rated it as mild (U=140.50, z=2.79, p=.005). On the
QOLEB, female patients scored significantly higher than
male patients (U=22.00, z=-2.18, p=.029), on the EB-
BoD, lower scores were observed in female relatives than
in men (U=141.50, z=2.65, p=.008). This indicates that in
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regard to quality of life, female patients and male relatives
feel more burdened.

The financial burden of the participants was a
common topic emerging from the interviews. Par-
ticipants who were more burdened by their financial
situation due to EB had more medical symptoms, less
social support, lower satisfaction with life and fewer
resources available than those who were rather not or
not burdened. Significant differences were found on
the iscorEB: U=446.50, z=3.76, p<.001, the F-SozU:
U=117.00, z=-2.60, p=.009, the ResILL-EB Satisfaction
scale: U=149.00, z=-2.45, p=.014, the SWLS: U=91.50,
z=-3.22, p=.001 and the ResILL-EB Resources scale:
U=66.00, z=-4.04, p<.001. For relatives, a higher finan-
cial burden was associated with a lower quality of life
(EB-BoD: U=149.00, z=4.11, p<.001). Regarding the
satisfaction with their financial situation, again, par-
ticipants who were less satisfied had more medical
symptoms, were more burdened, had less social sup-
port, were less satisfied with their life and had fewer
resources. Significant differences were found on the
iscorEB: U=106.50, z=-3.57, p<.001, the ResILL-EB
Burden scale: U=140.00, z=-2.85, p=.004, the F-SozU:
U=310.00, z=2.51, p=.012, the SWLS: U=324.50,
z=2.88, p=.004 and the ResILL-EB Resources scale:
U=385.50, z=3.10, p=.002. Patients who were less sat-
isfied with their financial situation, stated that their
quality of life was lower (QOLEB: U=18.50, z=-2.36,
p=.018). On top of the financial burden, patients and
relatives often have to go through various bureaucratic
procedures to obtain financial support.

“You always have to make sure you get time off.
For me it was always more of a fight with the BVA
[Austrian health insurance], I have to say. The
authorities were the bigger problem, almost bigger
than the disease itself. We always had to go there
and say wed appeal, again and again, because
they just kept rejecting it” (A3, pos. 2)

The struggle to find a job which fits the EB patients’
needs and wishes was frequently articulated by the inter-
viewees. In opposition to the relatives who regarded their
career more as a financial necessity, which some would will-
ingly give up to care for their loved ones, the EB-patients’
perception of a professional life was more focused on self-
fulfilment. For some, a professional career was connected
to the idea of a meaningful life. For many people with EB,
it is not easy to find a suitable job. A sheltered workplace
may be a good solution for some, but others describe the
struggles of working in a sheltered workplace, which may fit
their physical but not their cognitive or social needs.

“Opportunities to work in facilities that employ
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physically and not only multiply disabled people.
The existing facilities such as ’Lebenshilfe’ or shel-
tered workshops are not suitable for people with
EB because they are only physically but not men-
tally impaired.” (860, pos. 2)

“I don’t know why it’s so difficult. For people who
have an impairment, they are told right from the
start that there is no place for you. I do believe that
there would be places for them.” (A10, pos. 3)

Moreover, if EB patients manage to find a job, they
often lose the financial support they still need for
wound care and dressings. As a result, they are faced
with an even greater financial burden and feel unjustly
punished for their willingness to work.

“Now they [the authorities] say that he has a job now
and wants to go to work, that’s fine, but they just say
that if he can go to work, he doesn’t need care any-
more. What do you say to that as a parent? You have
no choice but to acknowledge that. The older one
gets, the more everything gets cut” (A3, pos. 2)

“The legal situation in Austria [...] discriminates
against people with EB for receiving an occu-
pational disability pension if they take up a job
despite their disability and later actually become
unable to work.” (860, pos. 2)

Especially for parents of children with EB, the over-
whelming amount of different tasks can lead to over-
load and to psychological burden. In this regard, the
participants pointed out the incompatibility of a high
effort family-life, which includes day-to-day care and
organisational tasks, with the mentioned need to stay
financially solvent. In addition, it is sometimes difficult
for relatives to delegate tasks because externals, even
health care professionals, do not know enough or lack
the years of experience in dealing with this individual
EB patient.

“I am usually not overburdened with EB alone — it
is always the sum of all the duties, besides work,
household and EB care — without relatives nearby
and without a babysitter, without a defined time-out
alone or, even more rarely, with my husband. Then
it happens that I snap at my other family members
and treat them unfairly because I feel ‘left alone’ and
responsible for everything (627, pos. 3)

“Honestly, it’s pretty much stuck with me, I have to
say, the [care] work and all that. Everybody is like,
yeah, if you need something and stuff. But in reality,
people are very scared, although you don’t have to
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be scared, you can learn all that, how to deal with a
person like that” (A10, pos. 2)

The correlation matrix of the scores in Table 2 shows
how the scales are interrelated. Thereby, it becomes
apparent that poorer health is associated with higher EB
burden, poorer quality of life, fewer resources, less social
support and lower satisfaction (EB specific and overall).
Similarly, poorer quality of life correlates significantly
with a higher burden, poorer satisfaction and fewer
resources, with a strong effect for each correlation. While
relatives with poorer quality of life also indicate to have
significantly lower social support, there is no significant
correlation in this regard in EB patients. In addition, peo-
ple with a higher EB burden have poorer satisfaction (EB
specific and overall), fewer resources, less social support,
and report lower resilience. In contrast, participants with
higher social support, more resources and more helpful
strategies tend to have a significant higher satisfaction.
Those with more resources show higher resilience and
satisfaction and indicate to have more helpful practices
and social support available.

Resources, support and contentment

With regard to social and personal resources, signifi-
cant differences were found in relation to the degree of
severity, EB phases and EB types. Concerning sever-
ity and acute EB phase, EB patients and relatives of EB
patients whose EB was rated as mild or who were not in
an acute EB phase were more satisfied as measured by

Table 2 Cross-correlation matrix of the questionnaires
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the ResILL-EB Satisfaction scale (severity: U=169.50,
z=-2.24, p=.025 and acute phase: U=62.50, z=-3.47,
p=.001). Furthermore, patients and relatives of patients
who were not in an acute EB phase had more resources
available (ResILL-EB Resources scale: U=104.00, z=-2.14,
p=.033) and were more resilient (BRS: U=89.00, z=-2.13,
p=.033). Relatives indicated to have significantly more
social support available if their family member with EB
was not in an acute phase (F-SozU: U=20.00, z=-2.17,
p=.030). On the ResILL-EB Satisfaction scale, patients
and relatives of patients who were diagnosed with EBS
were more satisfied with their overall EB situation than
those with DEB and JEB (H(2)=14.65, p=.001). Simi-
lar results were also found on the SWLS, with a higher
life satisfaction of EBS patients and their relatives
(H(2)=6.15, p=.046). Furthermore, EBS patients or rela-
tives of EBS patients scored significantly higher on the
ResILL-EB Resources scale (H(2)=10.31, p=.006), indi-
cating that they had more resources available than the
remaining patients or relatives. Differences between
female and male participants were found concerning per-
ceived social support and the amount of helpful practices
available for dealing with EB. Women indicated to have
significantly more support available (F-SozU: U=120.00,
z=-2.80, p=.005) and scored significantly higher on the
ResILL-EB Helpful practices scale (U=126.50, z=-2.64,
p=.008) than men. With regard to the subsample of the
relatives, women had more resources available (ResILL-
EB Resources scale: U=16.00, z=-3.38, p=.001) and

Social
Quality of life EB-Burden i A Helpful Resilience Overall
Satisfaction Resources ™ N Support . N
J 1, practices ™ 1, Py satisfaction
for for ResILL-EB ResILL-EB ResILL-EB ResILL-EB Helpful BRS F-SozU SWLS
Assessed by patients: | relatives: Burden Satisfaction Resources practices
QOLEB | EB-BoD
Current health . B p=.863 p=.676 p=.737 p=-.639 p=-.680 p=-271 p=-.273 p=-.485 p=-.469
Iscori
status J p<.001 | p<.001 p<.001 p<.001 p<.001 p=.075 p=.069 | p=.001 p=.001
QoLER p=.891 =-.818 =-.641 p=-.061 p=-320 | p=-.357 p=-.524
. . p<.001 p<.001 p=.002 p=.895 p=196 | p=.145 p=.026
Quality of life {
£B-BoD p=.782 p=-.557 p=-.664 p=-.143 p=-368 | p=-.550 p=-.728
p<.001 p=.005 p=.001 p=.516 p=.070 p=.005 p<.001
=.891 =782 =-.632 =-.638 =-.252 =-.393 =-.418 =-.465
EB-Burden 1 ResILL-EB Burden | ° e P P P ® ?
p<.001 | p<.001 p<.001 p<.001 p=.098 p=.008 p=.005 p=.001
. R ResILL-EB p=-.818 | p=-.557 p=-.632 p=.642 p=.305 p=.255 p=.529 p=.589
Satisfaction 1 A -
Satisfaction p<.001 | p=.005 p<.001 p<.001 p=.044 p=.099 p<.001 p<.001
ResILL-EB p=-.641 | p=-.664 p=-.638 p=.642 p=.490 p=.329 p=.665 p=.641
Resources
Resources p=.002 | p=.001 p<.001 p<.001 p=.001 p=.033 p<.001 p<.001
Helpful practices | ResILL-EB Helpful | p=-.061 | p=-.143 p=-.252 p=.305 p=.490 p=.047 p=.406 p=.466
2 practices p=805 | p=516 p=.098 p=.044 p=.001 p=763 | p=.007 p=.002
N p=-320 | p=-.368 p=-.393 p=.255 p=329 p=.047 0=.303 p=.251
Resilience 1 BRS
p=.196 | p=.070 p=.008 p=.099 p=.033 p=.763 p=.045 p=.100
=-.357 =-.550 =-.418 =.529 =.665 =.406 =.303 =.649
Social support 1 | F-SozU P P e e e P e 2
p=.145 p=.005 p=.005 p<.001 p<.001 p=.007 p=.045 p<.001
Overall p=-.524 | p=-728 p=-.465 p=.589 p=.641 p=.466 p=.251 p=.649
satisfaction P SWLS p=.026 | p<.001 p=.001 p<.001 p<.001 p=.002 p=100 | p<.001

1 = Higher values indicate higher expression in the targeted construct; | = Higher values indicate lower expression in the targeted construct
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were more satisfied with life (SWLS: U=44.00, z=-2.01,
p=.045) than men.

With regard to the psychological impact of EB on
the participants, there were significant differences
between happy and unhappy participants. The partici-
pants who were in a happy mood at the time point of
the survey reported fewer burdens and a higher qual-
ity of life, had more social support, were more satis-
fied with their situation, and had more resources and
more helpful practices available for dealing with EB.
Significant differences were found on the ResILL-EB
Burden scale: U=442.50, z=2.71, p=.007, the QOLEB
(patients): U=94.30, z=2.79, p=.005, the EB-BoD
(relatives): U=128.50, z=2.00, p=.045, the F-SoZU:
U=150.00, z=-2.08, p=.037, the ResILL-EB Satisfac-
tion scale: U=129.00, z=-3.16, p=.002, the ResILL-EB
Resources scale: U=141.00, z=-2.64, p=.008 and the
ResILL-EB Helpful practices scale: U=147.50, z=-2.07,
p=.038. Participants who reported to be burdened by
their feelings had significantly more medical symp-
toms, were less satisfied and had fewer resources avail-
able (iscorEB: U=442.00, z=2.87, p=.004; ResILL-EB
Satisfaction scale: U=151.00, z=-2.80, p=.005; ResILL-
EB Resources scale: U=168.00, z=-2.04, p=.041). Addi-
tionally, patients who were burdened by their feelings,
reported a lower quality of life (QOLEB: U=80.50,
z=2.78, p=.005). Concerning the feelings of worries
and fears, significant differences were found on all
questionnaires (iscorEB: U=515.50, z=4.32, p<.001;
QOLEB (patients): U=89.00, z=3.17, p=.002; EB-BoD
(relatives): U=137.00, z=3.29, p=.001; ResILL-EB Sat-
isfaction scale: U=108.00, z=-3.71, p<.001; SWLS:
U=112.00, z=-3.05, p=.002; ResILL-EB Resources scale:
U=71.00, z=-4.23, p<.001; ResILL-EB Helpful prac-
tices scale: U=129.00, z=-2.63, p=.009; BRS: U=141.00,
z=-2.38, p=.017; F-SozU:U=151.00, z=-2.14, p=.033).
Hence, participants who were more burdened by their
worries and fears reported more medical symptoms, a
lower quality of life, less satisfaction, fewer resources
and helpful practices as well as less resilience and social
support.

Concerning the distribution of care within the fam-
ily system, participants reported a variety of strategies.
While most families were dividing the responsibilities
in a more traditional way, some distributed the care
workload equally. In families with mothers as the pri-
mary care givers, fathers in turn often provided emo-
tional, financial and/or organisational support for
their partners. Nevertheless, families or family mem-
bers often faced times of overwhelming stress. To
reduce or even prevent too much stress, participants
reported that explicit parental care agreements and the
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negotiation of “terms and conditions” were helpful. In
this regard, consultation of a professional counsellor or
psychologist was experienced as beneficial.

“My wife was quite distressed, I think she was on
the verge of burnout, and she refused to get psy-
chological help, and finally she did, but it wasn’t a
psychologist, it was a very nice person who |[...] did
some kind of coaching, and she came actually only
once [...] and she had a long conversation with
my wife and then she changed some things. She
had told her, for example, [...] you can’t get away
from the fact that your daughter is attached to you
and the daughter actually only wants to be taken
care of by you, but you have to give up something
else, you can’t do everything, do household chores,
cleaning, cooking, washing, ironing and then look-
ing after the daughter, then it becomes too much.
My wife realized that, and we now have a cleaning
lady who comes once a week and makes sure that
everything is in order here.” (A6, pos. 41)

Concerning care, professional support has been repeat-
edly described as highly beneficial. Several participants
reported that their children with EB benefit from hav-
ing multiple caregivers, e.g., by including professional
caregivers. The early involvement of multiple caregivers
can reduce the risk of the EB patient becoming emotion-
ally and socially dependent on only one person. It also
increases the flexibility of both, the EB patient and the
main caregiver. In this context, relatives retrospectively
reported that it would have been helpful to include sev-
eral caregivers in wound management from early on.

“Unfortunately, we overlooked the idea of getting a
nurse or an external person to take care of her when
she was a toddler” (A6, pos. 2)

“It was also mentally demanding. We did a divi-
sion of duties, good cop, bad cop, when it came to
wound care. We had the privilege of always doing it
as a trio. [... My wife] was responsible for the psycho-
logical care, so to speak for being there, and I was
just the bad guy. On the one hand, that welded us
together as a care community. But at the same time,
there were often such extreme situations where 1, in
particular, really really shut down emotionally and
really wanted to have my peace. That didn’t neces-
sarily bring us together as a relationship. Those were
very difficult years, and some of them still are” (A9,
Pos. 2)
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In terms of financial support, more than half of the
participants reported that the costs of bandages and
medication were fully or partially covered, but only a
third had full or partial access to adequate medical care.
However, only 21% and 12%, respectively, reported to
have all their related expenses covered, whereas 40% of
the participants had to fully fund their own bandages and
medication and adequate medical care. While only 4%
reported that they did not have adequate access to band-
ages and medication due to a lack of funds and/or avail-
ability, this was the case for 24% in regards to adequate
medical care (see Fig. 1).

Access to bandages
and medication

Not or not
sufficiently
available or
affordable

Yes, fully
covered

Yes, partly
covered

Only self-
financed

Fig. 1 Access to bandages, medication and to adequate medical care

Not mRather not  Rather

GP/Paediatrician

Dermatologist

Hospital

EB specialist

EB specialist unit

Finacial support
from DEBRA
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With regard to the external support, we assessed the
frequency of use of the support given by the medical ser-
vice providers or institutions as well as the contentment
with them (see Fig. 2). More than half of the participants
used medical facilities, i.e., general practitioner (GP),
dermatologist, hospital and EB specialist (GP, derma-
tologist or nurse working in the EB specialist unit), sev-
eral times to regularly. The overall contentment with the
EB specialist was 100% and 95.7% with the EB specialist
unit. In contrast, the majority of participants had never
or only once sought support from other services such as
occupational therapists, social workers, school assistance
and mobile home care. Despite the lower frequency of

Access to adequate
medical care

12% 24%

Not or not
sufficiently
available or
affordable

Yes, fully
covered

Yes, partly
covered

Only self-
financed

Not mRather not mRath

Physiotherapist

Occupational
therapist

Social worker

Psychologist/
Psychotherapist

School assistance

Mobile home care
or home nursing

Fig. 2 Frequency of use of medical service providers or institutions and contentment
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use, the contentment with these services was high. With
regard to the area of psychological and psychotherapeu-
tic support, 37% of the participants had frequent to reg-
ular support. Around half of the participants (56%) had
received financial support from DEBRA Austria several
times to regularly and were 100% content with this sup-
port. Financial support is provided upon request and
aims to ensure appropriate care for EB families, e.g., by
helping to cover the expenses for bandages, medication
or qualified healthcare professionals.

Thereafter, the overall support and contentment was
calculated. Around one third of the participants received
advice and support regularly (30.9%) and the vast major-
ity (90.9%) was very content with the services (see Fig. 2).

Participants who reported more medical symptoms
and who were more burdened had more frequent and
regular contact with the diverse service providers or
institutions. High frequency of overall support was
associated with more medical symptoms (iscorEB:
rpb=0.52,p<.001) as well as with more burdens (ResILL-
EB Burden scale: r,,=0.35, p=.015). There were signifi-
cant differences between participants who did and who
did not receive frequent support concerning medical
symptoms (iscorEB: U=464.50, z=3.51, p<.001) and
burdens (ResILL-EB Burden scale: U=361.00, z=2.30,
p=.021). Those participants who frequently and regu-
larly sought psychological or psychotherapeutic sup-
port reported more medical symptoms and more
burdens (iscorEB: U=463.50, z=2.97, p=.003; ResILL-
EB Burden scale: U=375.50, z=2.11, p=.035), but also
had more helpful practices available than those who did
not seek support (ResILL-EB Helpful practices scale:
U=274.00, z=2.09, p=.037).

The ratio of high and low service use frequency and
contentment was calculated. Participants who fre-
quently used the services were mainly content (73.77%)
and hardly discontent (9.26%) with them. Among the
small percentage of participants who used the services
with low frequency, the overall contentment was four
times higher than discontentment (Table 3).
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Discussion

The aim of the reported mixed method study was to eval-
uate the psychosocial effects of EB on patients and their
relatives living in Austria, with a focus on burdens and
resources.

With regard to the prevalence of EB in Austria of
around 500 people, the sample sizes of both the quali-
tative and the quantitative studies can be considered as
highly representative. In both the interview study as well
in the online survey, the majority of the relatives were
parents although all relatives were invited to participate.
This could be due to the fact that parents are the rela-
tives most involved in EB care [42]. The distribution of
EB types in both samples is similar to the distribution
in clinical practice [43], with EBS and DEB being more
common than JEB and Kindler, the latter being the rar-
est EB type. Many differences between the three major
EB types were found concerning the current health sta-
tus, burdens, satisfaction with their situation and life
and resources. People with EBS tended to report fewer
medical symptoms, less stress, more satisfaction and
more resources than people with DEB and JEB. This is
in accordance with EBS being described as the type with
the relatively mildest clinical pictures of epidermoly-
sis bullosa with an immense, but slightly lower and also
different impact on quality of life [5, 44, 45]. Differences
between EB subtypes could not be calculated as most
participants did not report the specific EB subtype. As
symptoms can vary greatly between subtypes, future
studies should take these into account.

With the help of an adapted interview guide for
younger participants, an age limit of 10 years could
be chosen for the interviews, whereas a minimum of
14 years was chosen for the online survey. However, in
the quantitative study, information about younger EB
patients were included through reports of their relatives.
Despite the wider age range in the online survey patient
group, there is no bias as the subgroups are relatively
similar in terms of mean age and medians.

Concerning the gender distribution, the ratio of female
and male participants was nearly equal, which permit-
ted the analysis of gender differences. Women had more
social support and more helpful practices available for
dealing with EB. These results are in accordance with
previous studies that women tend to seek more social

Table 3 Frequency of overall support use and contentment (in percentages)

High Frequency

Low Frequency

Contentment

Discontentment
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support and are more likely to use a wider range of cop-
ing strategies than men [46]. However, in the patient sub-
sample, quality of life results were significantly lower for
female participants, with women reporting more medical
symptoms and more burden. In contrast, males indicated
a lower overall quality of life among the group of rela-
tives. Female relatives reported more resources, which
come along with a higher satisfaction and higher overall
quality of life. As to the observed gender differences in
the subgroups of patients and relatives, the sample sizes
of both groups were quite small, partly due to some miss-
ing data. Even though previous findings describe female
relatives as more burdened [17, 47], it would make sense
to further investigate the different burden experienced
by male and female relatives in order to develop targeted
support for both.

In the online survey, patients and relatives rated the
degree of severity and visibility of their or their relative’s
EB. The inclusion of these subjective measures was based
on the assumption that patients themselves as well as their
relatives are experts of their own health or the health of
a person close to them. Moderate to severely affected EB
patients had more medical symptoms. Furthermore, the
degree of severity affected them and their relatives so that
they were more burdened, less satisfied with their situation
as well as reported a lower quality of life. Concerning the
severity of EB, the majority of patients rated their EB as
mild or moderate and only one as severe. In contrast, more
severe cases were reported in the group of relatives, which
indicates that severely affected EB patients are less likely
to take part in a survey due to their overall health. Due to
the lower number of severe cases, especially in the patient
group, for the group comparisons, the cases of moderate
and severe were added together. Furthermore, our results
showed that the patients and relatives of patients whose
EB was very visible had more medical symptoms and felt
more burdened. The latter can be explained by the higher
amount of medical symptoms, but might also be influ-
enced by the various stigmata associated with the visibil-
ity of the disease, which can lead to unpleasant comments,
stares or even discrimination and bullying [15, 48]. The
results of this paper emphasise that additional to the eval-
uation of the EB type of a patient, the severity as well as the
visibility of EB should be included in further investigations
as relevant patient reported measures.

Similarly to the degree of severity and visibility and due
to the chronic nature of the disease, also the EB phase
should be considered as relevant in the assessment of
the health status of a patient and its effects on their rela-
tives. Again, the proportion of patients in an acute phase
was higher in the group of relatives. Patients in an acute
phase had more medical symptoms, they and their rela-
tives were more burdened and less satisfied with their
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situation, had fewer resources available and rated them-
selves as less resilient. Relatives of EB patients in an acute
phase additionally reported less social support. One pos-
sible explanation might be that due to the high level of
stress in an acute phase, patients and relatives experience
and hence rate their own resilience as lower and available
and existing external support might feel less accessible.
Patients with a restricted mobility due to EB symptoms
also stated that they had fewer resources available. Again,
patients might be less aware of the additional support.

A central theme of the interview study was the finan-
cial burden associated with EB. The results of the online
survey showed that the participants who were burdened
and not satisfied by their financial situation had fewer
resources and less social support available. The reported
bureaucratic procedures associated with financial sup-
port for EB patients and their families contributes to the
burden and dissatisfaction with their financial situation.
Wound care and pain management of more severely
affected EB patients require a lot of attention [8, 49]. The
additional dealing with financial issues and the potential
income loss due to care necessities puts further stress on
the EB patients and their relatives [50]. Only a small por-
tion of our participants reported to get all their expenses
for bandages, medicine and adequate care covered by
the insurance. The patient organization DEBRA Austria
bridges these shortcomings of the public care structure
and offers financial support. More than half of the par-
ticipants stated that they had received such financial sup-
port several times to regularly, and almost all of them are
very content with it.

Concerning external support, participants received fre-
quent and regular medical support. In contrast to that,
nonmedical support was used less frequently, but the
overall contentment with the received support was high,
independent of the frequency. The results underline that
contentment with the available medical support in Aus-
tria is high amongst EB patients and their relatives. How-
ever, as already suggested, the availability of nonmedical
support should be extended, especially for less severely
affected patients and their relatives. Future research
should identify factors that contribute to the limited
availability of non-medical support to improve accessibil-
ity and provide comprehensive support to EB families.

The findings of the online survey emphasises the huge
impact of EB on the psychological well-being of patients
and family members. Nearly half of the participants
reported to be unhappy (41.5%), while 46.9% were bur-
dened by their feelings. Additionally, 49.0% expressed
burdens due to their worries. Unhappy or emotionally
burdened participants reported, e.g., fewer resources,
less satisfaction or less quality of life. Participants with
a happy mood reported fewer burdens, a higher quality
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of life, more satisfaciction, more resources, social sup-
port and helpful practices available. This is in accord-
ance with previous findings, linking a higher happiness
to a higher quality of life [51]. Still, only 23.2% of the
participants reported that they had received psychologi-
cal or psychotherapeutic support several times and only
12.5% regularly, and rather participants reporting more
medical symptoms and a higher burden. This indicates
that patients and relatives with a high degree of severity
rather feel psychologically burdened, but also rather have
access to psychological support. However, the numbers
above illustrate that there is a high need for psychological
support for all degrees of severity [13].

It would be valuable to compare the presented data
with findings from other countries. Future studies could
aim at collecting data on a local level or at permitting a
global perspective on quality of life with EB.

Transfer and implications

What actions should be taken, according to the participants’ state-
ments:

= Coverage of costs for bandages, medication, medical care and 24h care
through the public health system

= Targeted support
- in regard to the intra-family distribution of (care) responsibilities
- for career planning and job search
- for milder types
- for dealing with limited mobility

= More awareness about EB and its visible symptoms in the general
population and in the medical field

—» Actions or interventions for strengthening individual resources

The financial situation in particular can have a negative
impact on those affected and their families. Only 21%
of the participants reported that their access to band-
ages and medication is fully covered, whereas only 12%
reported a fully funded access to adequate medical care.
In addition, it was often mentioned in the interviews
that the bureaucracy related to financial support is an
"unnecessary additional burden” on top of the disease.
Participants expressed the need for higher coverage of EB
related costs by the public health care system and simpli-
fied reimbursement procedures, preferably in the form of
automated online procedures.

»Simplify the bureaucracy for the reimbursement of
remedies - this is an incredible effort and an unnec-
essary additional burden” (627, pos. 2).

“Simplified application for replacement of medi-
cines/supplements or preferably all reimbursements
automated (should be possible by now in the age of
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digitalization)” (2683, pos. 2)

The combination of a high financial burden with a high
effort family life can put a lot of additional burden on
families. Families target this struggle by either relying on
external professional support (e.g. 24h care) or by doing
the mandatory care themselves. However, less finan-
cial support is provided for the latter option in Austria.
Often it is not or only partly possible to externalise the
care. Some participants expressed the wish to take over
the care themselves while receiving adequate financial
support (as with professional 24-hour care) in order to
reduce the accumulation of multiple burdens.

“24 hour care by relatives and a job under one roof.
It would be desirable if I, as a relative, could choose
between a job or 24 hour care. Therefore, a basic
salary for the relatives who lovingly take over the
24-hour care without financial deductions for the
EB patients.” (2104, pos. 1)

“Basic income support for those affected and their
relatives in the amount of a salary, as with the offi-
cial 24-hour care benefit. Because 40 hours of work
per week and 24 hours of care cannot be managed.
Work or 24-hour care. To have enough free time for
own and joint activities” (606, pos. 3).

“Financial support to pay a relative for 24 hour care.
So that I can maintain my social needs” (603, pos. 2)

The distribution of care should be actively dis-
cussed. Making all tasks visible by making them
explicit could help identify exuberant responsibilities
of specific family members. A willingness to remain
flexible and to divide, share, or take turns with tasks
could benefit all family members. It is recommended
to consider the involvement of external support for
care tasks. Relatives retrospectively emphasised the
gains from including several caregivers into wound
care from early on. Families with a new-born EB baby
should be made aware that involving different caregiv-
ers at an early stage can reduce the development of
dependency on one main caregiver, lead to more flexi-
bility, both on the patients’ and the relatives’ sides, and
reduce burden in the long run.

“That’s what we tell all parents of small children
with EB, pay attention, do it immediately, make sure
immediately that your child is used to daddy doing
it. Or often daddy can’t do it either, because daddy
might be working, as it was the case for me [...]. But
you could also make it natural for an affected person
to just have a third party, a nurse or a caregiver, to
just do that as well.” (A6, pos. 13)
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The extent of the various possible burdens EB can have on
a family became particularly clear. The participants stated
that it is important to prevent excessive stress early on and, if
financially possible, to hand over some tasks like, e.g., babysit-
ting or cleaning in order to counteract long-term overload.
Parents of a child with EB should be reminded and sup-
ported to take time for themselves and their partnership on a
regular basis, which has the potential to strengthen personal
resources and lead to a higher quality of life in the long run.

“It was so important for me that the children were
doing well and [name of the partner] and I simply
forgot about myself. And at some point that doesn’t
work anymore. [...] We tried to spend our free time
as much as possible with the children and our joint
activities. But for me, the first years, I don’t think I
had much free time. Maybe a visit to the cinema,
maybe the theatre. I would recommend to everyone
that they take better care of themselves and look
after themselves a bit more, have babysitters more
often and get more support” (A7, pos. 3)

Career plans should be made in accordance with
the individual situation and might be influenced by the
nature and severity of EB. Professional career counselling
provided by people who have sufficient knowledge about
EB would be helpful in this context.

“Work, career choice” (593, pos. 1)

Although DEBRA Austria has already made enormous
efforts to raise general awareness of EB, patients express
the wish to be seen as 'normal people; especially in the
context of professional opportunities. In this sense, tar-
geted education of potential employers aimed to clarify
that people with EB, regardless of their condition, should
be seen as possible employees who can make a relevant
contribution in a suitable environment. In addition,
employment opportunities tailored to the needs and pos-
sibilities of EB patients would be desirable.

“Job search” (1764, pos. 1)

“What doesn’t exist at all is that people with a
chronic illness are seen as normal, as human beings,
and are also treated as such, that there are quasi
tailor-made offers where they can just go to school
normally, work, do an apprenticeship or training.
For [name of person affected], the most important
thing would be to be able to participate normally
in life. But he often can'’t, because people say before-
hand, you have this and that anyway.” (A10, pos. 3)

Mobility also had a significant impact on quality of life.
Even though mobility is described as a major challenge
of those living with EB in Austria, only 26% have seen
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an occupational therapist. Helpful practices in this con-
text are often associated with additional expenses: suit-
able wheelchairs or personal support such as recreational
care. Targeted support for limited mobility can mostly
take the form of financial or organisational support. On a
societal level, accessibility, especially in public transport,
is the key to independence despite limited mobility.

In addition, higher visibility of EB is associated with
a higher burden. Despite the high general awareness
of the disease among the Austrian public, thanks to
the great efforts of DEBRA Austria, patients and their
family members still feel burdened. In the future, fur-
ther awareness raising could emphasise that EB is not
a transmittable disease and focus on de-stigmatising
scars and bandages. On the other hand, not having a
visible disease can also be burdensome. For example,
some participants have expressed that their burden is
not perceived because their EB is not visible. In par-
ticular, people with milder variants sometimes feel
overlooked and do not find understanding in their
environment for the great effort associated with the
disease. Targeted education about the effects of the dis-
ease on milder and less visible forms would be useful in
the future.

"I also know from other people that they too were
looked down upon and not taken seriously because
of the blisters. They don’t know mild forms of EB.”
(557, pos. 4)

"Since you can’t see my EB, it's sometimes hard to
get friends to understand that I can’t go hiking with
them, for example, or that I can’t wear ’nice’ ball
shoes.” (590, pos. 1)

"The fact of having to justify the extra time / atten-
tion / care - because for outsiders (also relatives) it
is not visible how much effort in care is necessary
(especially if at first sight there are no big wounds,
because all open areas are on mucous membranes
etc...)" (627, pos. 1)

Even among medical professionals or authorities, there
is still a lack of information about the limitations that the
disease can bring to affected persons and their relatives,
even in the so-called mild forms. In case of a reduced vis-
ibility of the disease, people with milder forms sometimes
have to accept misjudgements and dismissive comments.
Therefore, even in a medical context, caution is needed to
ensure that milder forms are not overlooked.

"Some authorities and doctors who classify this
disease as harmless must be better informed. |[...]
Acknowledging this walking disability and not hav-
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ing to be told ‘they will be able to walk a few steps’
[...] (e.g. when parking)” (2193, pos. 4)

Finally, there is still considerable need for improve-
ment in the development and maintenance of resources
for EB patients and their families, and for more targeted
support. Interventions should be gender-specific and
adapted to the individual situation of affected persons
and families.

Conclusion and outlook

The results of the mixed methods study show that the
impact of EB on the psychosocial well-being of EB patients
and their relatives in Austria varies depending on the cur-
rent health status, the physical and psychosocial burden, the
visibility, the severity, the gender, the EB type and the finan-
cial burden. Since the perceived social support, resilience,
helpful practices as well as personal and social resources
significantly influence the satisfaction and/or quality of
life, an essential next step should focus on coverage of EB-
related costs through the public health system, on targeted
support for specific subpopulations and topics, and on fur-
ther raising awareness about EB in the general population
and in the medical field. The aim should be to raise the level
of well-being of EB patients and relatives by strengthening
resources on a structural and on an individual level.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513023-024-03163-4.

[ Supplementary Material 1. }

Acknowledgements

Our biggest thanks go to our study participants: thank you for sharing your expe-
rience with us. We thank everybody who was involved into the research design
and data collection process, particularly, Nina Dominik, Viktoria Kaczor, Laura
Maar, Marie-Stephanie Matschnig, Nicki Nazemi, Alexander Ruberl, Elisabeth Sch-
neider and Teresa Schneiderbauer. Our special thanks go to DEBRA Austria and to
the EB House Austria for your invaluable support during the collection phase, and
for initiating and funding our continued research on psychosocial aspects of EB.

Authors’ contributions

The study conception and design was developed by GS, material prepara-
tion and data collection were performed together with SS. Data preparation
and analysis were conducted by UFW and SS.VH, SS and GS analysed the
qualitative data. Visualization was realised by SS and GS. The first draft of
the manuscript was written by GS, UFW and SS. All authors commented on
previous versions of the manuscript. All authors read and approved the final
manuscript. The whole process was supervised by GS and consulted by AD.

Funding
This research was supported and funded by DEBRA Austria.

Availability of data and materials

The data generated during and/or analysed during the current study are not
publicly available nor are they available on request due to the rarity of EB, which
limits anonymity even with pseudonymisation or exclusion of personal data.

Page 13 of 14

Declarations

Ethics approval and consent to participate

This study was performed in line with the principles of the Declaration
of Helsinki. Ethical approval was granted by both the Medical and the
Psychological Ethics Committees of the Sigmund Freud University Vienna
(LBVCR72KAUBQ6188306). Informed written consent was obtained by all
participants or legal guardians of underage patients.

Consent for publication

Only pseudonymized data is used for publication. Participants gave written
consent for the pseudonymized study results to be published in scientific
publications.

Competing interests
The authors declare that they have no competing interests.

Received: 18 October 2023 Accepted: 30 March 2024
Published online: 21 May 2024

References

1. Has C, Bauer JW, Bodemer C, Bolling MC, Bruckner-Tuderman L, Diem A,
et al. Consensus reclassification of inherited epidermolysis bullosa and
other disorders with skin fragility. Br J Dermatol. 2020;183(4):614-27.

2. Cohn HI, Teng JMC. Advancement in management of epidermolysis bul-
losa. Curr Opin Pediatr. 2016;28(4):507-16.

3. Badger KS, O'Haver J, Price H. Recommendations for a comprehensive
management plan for the child diagnosed with epidermolysis bullosa. J
Dermatol Nurses' Assoc. 2013;5(2):72-80.

4. Pope E, Lara-Corrales |, Mellerio J, Martinez A, Schultz G, Burrell R, et al. A
consensus approach to wound care in epidermolysis bullosa. J Am Acad
Dermatol. 2012:67(5):904-17.

5. Togo C, Zidorio A, Gongalves V, Hubbard L, de Carvalho K, Dutra E. Quality
of life in people with epidermolysis bullosa: a systematic review. Qual Life
Res. 2020;29(7):1731-45.

6. Medina JAR, Ramirez MTG, Salas-Alanis JC. Stress and quality of life in
patients with epidermolysis bullosa. Dermatologia Cosmetica Medica y
Quirurgica. 2016;14(2):110-6.

7. Murrell DF, Frew JW. Living with Epidermolysis Bullosa: Reviewing the
Impact on Individuals'Quality of Life. Blister Dis. 2015. p. 711-7.

8. Mauritz PJ, Jonkman MF, Visser SS, Finkenauer C, Duipmans JC, Hage-
doorn M. Impact of painful wound care in epidermolysis bullosa during
childhood: An interview study with adult patients and parents. Acta
Dermato-Venereologica. 2019;99(9):783-8.

9. Snauwaert JJL, Yuen WY, Jonkman MF, Moons P, Naulaers G, Morren MA.
Burden of itch in epidermolysis bullosa. Br J Dermatol. 2014;171(1):73-8.

10. Eismann EA, Lucky AW, Cornwall R. Hand function and quality of life in
children with epidermolysis bullosa. Pediatr Dermatol. 2014;31(2):176-82.

11. Fine JD, Johnson LB, Weiner M, Suchindran C. Assessment of mobility,
activities and pain in different subtypes of epidermolysis bullosa. Clin Exp
Dermatol. 2004;29(2):122-7.

12. Sangha N, MacLellan AN, Pope E. Psychosocial impact of epider-
molysis bullosa on patients: a qualitative study. Pediatr Dermatol.
2021,38(4):819-24.

13. Martin K, Geuens S, Asche JK, Bodan R, Browne F, Downe A, et al. Psycho-
social recommendations for the care of children and adults with epider-
molysis bullosa and their family: Evidence based guidelines. Orphan J
Rare Dis. 2019;14(133):1-21.

14. AdniT, Martin K, Mudge E. The psychosocial impact of chronic
wounds on patients with severe epidermolysis bullosa. J Wound Care.
2012;21(11):528-38.

15. Dures E, Morris M, Gleeson K, Rumsey N. The psychosocial impact of
Epidermolysis bullosa. Qual Health Res. 2011,21(6):771-82.

16. Walsh C, Leavey G, McLaughlin M. Systematic review of psychosocial
needs assessment tools for caregivers of paediatric patients with derma-
tological conditions. BMJ Open. 2022;12(1):e055777.


https://doi.org/10.1186/s13023-024-03163-4
https://doi.org/10.1186/s13023-024-03163-4

Salamon et al. Orphanet Journal of Rare Diseases

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

(2024) 19:211

Chogani F, Parvizi MM, Murrell DF, Handjani F. Assessing the quality of
life in the families of patients with epidermolysis bullosa: the mothers as
main caregivers. Int J Women's Dermatol. 2021;7(5):721-6.

Wu Y-H, Sun F-K, Lee P-Y. Family caregivers'lived experiences of caring
for epidermolysis bullosa patients: a phenomenological study. Clin Nurs.
2020;29:1552-60.

de Azevedo Silva KCS, Fernandes LTB, de Oliveira MVM, Braga TC, de Lima
Silva K. Challenges of family caregivers of children and adolescents with
Epidermolysis Bullosa. Ciéncia, Cuidado e Saude. 2020;19:1-9.

Prodinger C, Laimer M, Bauer JW, Hintner H. EB (epidermolysis bullosa)-
House Austria: Pioneering work for the care of patients with rare diseases.
JDDG. 2020;18(11):1229-35.

Prodinger C, Laimer M, Bauer J, Hintner H. Epidermolysis bullosa House
Austria as a role model for the care of a rare disease. Aimanac Clin Med.
201947(1):2-11.

Laimer M, Pohla-Gubo G, Diem A, Prodinger C, Bauer JW, Hintner H.
Epidermolysis bullosa House Austria and Epidermolysis bullosa clinical
network: Example of a centre of expertise implemented in a Euro-

pean reference network to face the burden of a rare disease. Wien Klin
Wochenschr. 2017;129:1-7.

Pohla-Gubo G, Hintner H. Epidermolysis bullosa care in Austria and the
Epidermolysis Bullosa House Austria. Dermatol Clin. 2010;28(2):415-20.
Pohla-Gubo G, RiedI R, Hintner H. debra-austria and the eb-haus Austria.
In: Fine J-D, Hintner H, editors. Life with Epidermolysis Bullosa (EB): Etiol-
ogy, Diagnosis. Vienna: Springer; 2009. p. 241-5.

Bruckner AL, Fairclough DL, Feinstein JA, Lara-Corrales |, Lucky AW,
Tolar J, et al. Reliability and validity of the instrument for scoring clinical
outcomes of research for epidermolysis bullosa (iscorEB). Br J Dermatol.
2018;178(5):1128-34.

Schwieger-Briel A, Chakkittakandiyil A, Lara-Corrales I, Aujla N, Lane AT,
Lucky AW, et al. Instrument for scoring clinical outcome of research for
epidermolysis bullosa: a consensus-generated clinical research tool.
Pediatr Dermatol. 2015;32(1):41-52.

Salamon G, Strobl S, Field-Werners U, Diem A, Schwieger-Briel A, Pope E.
Psychometric Properties of the Instrument for Scoring Clinical Outcomes
of Research for Epidermolysis Bullosa patient score (iscorEB-p): a patient-
reported outcome measure, Br J Dermatol. 2024;ljae019. https://doi.org/
10.1093/bjd/ljae019.

Frew JW, Murrell DF. Improving clinical application of quality of life scores
in epidermolysis bullosa (EB): clinical significant outcomes in the QOLEB
questionnaire. Australas J Dermatol. 2012;53:68-75.

Frew JW, Martin LK, Nijsten T, Murrell DF. Quality of life evaluation in
epidermolysis bullosa (EB) through the development of the QOLEB ques-

tionnaire: an EB-specific quality of life instrument (vol 161, pg 1323, 2009).

Br J Dermatol. 2010;162(3):701.

Frew JW, Martin LK, Nijsten T, Murrell DF. Quality of life evaluation in
epidermolysis bullosa (EB) through the development of the QOLEB
questionnaire: an EB-specific quality of life instrument. Br J Dermatol.
2009;161(6):1323-30.

Salamon G, Strobl S, Field-Werners U, Welponer T, Murrell DF, Diem A.
Translation, cultural adaptation and validation of the German Quality of
Life in Epidermolysis Bullosa (QOLEB) questionnaire. J Health Psychol.
2024. https://doi.org/10.1177/13591053231221369.

Dufresne H, Hadj-Rabia S, Taieb C, Bodemer C. Development and
validation of an epidermolysis bullosa family/parental burden score. Br J
Dermatol. 2015;173(6):1405-10.

Lin M, Hirschfeld G, Margraf J. Brief form of the Perceived Social Sup-
port Questionnaire (F-SozU K-6): Validation, norms, and cross-cultural
measurement invariance in the USA, Germany, Russia, and China. Psychol
Assess. 2019;31(5):6009.

Kliem S, MoRBle T, Rehbein F, Hellmann DF, Zenger M, Brahler E. A brief
form of the Perceived Social Support Questionnaire (F-SozU) was devel-
oped, validated, and standardized. J Clin Epidemiol. 2015;68(5):551-62.
Hinz A, Conrad |, Schroeter ML, Glaesmer H, Bréhler E, Zenger M, et al.
Psychometric properties of the Satisfaction with Life Scale (SWLS),
derived from a large German community sample. Qual Life Res.
2018;27(6):1661-70.

Glaesmer H, Grande G, Braehler E, Roth M. The German version of the
satisfaction with life scale (SWLS). Eur J Psychol Assess. 2011.

37.

38.

39.

40.

41.
42.

43.

44,

45.

46.

47.

48.

49.

50.

51

Page 14 of 14

Chmitorz A, Wenzel M, Stieglitz R-D, Kunzler A, Bagusat C, Helmreich |,

et al. Population-based validation of a German version of the Brief Resil-
ience Scale. PloS One. 2018;13(2):e0192761.

Kunzler AM, Chmitorz A, Bagusat C, Kaluza AJ, Hoffmann |, Schafer M,

et al. Construct validity and population-based norms of the German Brief
Resilience Scale (BRS). Eur J Health Psychol. 2018;25(3):107-17.

Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The brief
resilience scale: assessing the ability to bounce back. Int J Behav Med.
2008;15(3):194-200.

Braun V, Clarke V. Thematic analysis. APA handbook of research methods
in psychology, Vol 2: Research designs: Quantitative, qualitative, neu-
ropsychological, and biological. APA handbooks in psychology. Washing-
ton, DC, US: APA; 2012. p. 57-71.

Braun'V, Clarke V. Thematic analysis. A practical guide. London: Sage; 2022.
Ireland CJ, Pelentsov LJ, Kopecki Z. Caring for a child with Epidermolysis
Bullosa: a scoping review on the family impacts and support needs.
Wound Pract Res. 2021;29(2):86-97.

Bardhan A, Bruckner-Tuderman L, Chapple IL, Fine J-D, Harper N, Has C,
et al. Epidermolysis bullosa. Nat Rev Dis Prim. 2020;6(1):1-27.

Williams EF, Gannon K, Soon K. The experiences of young people with
Epidermolysis Bullosa Simplex: a qualitative study. J Health Psychol.
2011;16(5):701-10.

So JY, Fulchand S, Wong CY, Li S, Nazaroff J, Gorell ES, et al. A global, cross-
sectional survey of patient-reported outcomes, disease burden, and
quality of life in epidermolysis bullosa simplex. Orphanet journal of rare
diseases. 2022;17(1):1-14.

Tamres LK, Janicki D, Helgeson VS. Sex differences in coping behavior: a
meta-analytic review and an examination of relative coping. Personal Soc
Psychol Rev. 2002;6(1):2-30.

Chateau AV, Blackbeard D, Aldous C. The impact of epidermolysis bullosa
on the family and healthcare practitioners: a scoping review. Int J Derma-
tol. 2023,62(4):459-75.

van Scheppingen C, Lettinga AT, Duipmans JC, Maathuis CGB, Jonkman
MF. Main problems experienced by children with epidermolysis bullosa:
A qualitative study with semi-structured interviews. Acta Dermato-
Venereologica. 2008;88(2):143-50.

Mauritz PJ, Bolling M, Duipmans JC, Hagedoorn M. Patients’and parents’
experiences during wound care of epidermolysis bullosa from a dyadic
perspective: a survey study. Orphan J Rare Dis. 2022;17(1):1-9.

Angelis A, Kanavos P, Lopez-Bastida J, Linertova R, Oliva-Moreno J,
Serrano-Aguilar P, et al. Social/economic costs and health-related quality
of life in patients with epidermolysis bullosa in Europe. Eur J Health Econ.
2016;17:31-42.

Lopez-Ruiz V-R, Huete-Alcocer N, Alfaro-Navarro J-L, Nevado-Pefia D. The
relationship between happiness and quality of life: a model for Spanish
society. Plos One. 2021;16(11):e0259528.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1093/bjd/ljae019
https://doi.org/10.1093/bjd/ljae019
https://doi.org/10.1177/13591053231221369

	Facing the complex challenges of people with epidermolysis bullosa in Austria: a mixed methods study on burdens and helpful practices
	Abstract 
	Background 
	Results 
	Conclusions 

	Introduction
	Methods and materials
	Data analysis

	Results
	Sample characteristics
	Interview study
	Online survey

	Aspects influencing life with EB in Austria
	Resources, support and contentment


	Discussion
	Transfer and implications
	Conclusion and outlook
	Acknowledgements
	References


