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Abstract

Background Since the beginning of human genetic research, there are very few publications sharing insights of the
negative impact of rare genetic skin diseases (RGSD) on patients'experiences. This systematic review assessed the
psychosocial implications of these conditions in terms of daily life experiences, emotional state, self-perception, and
Quality of Life (QoL).

Methodology A systematic review was carried out on albinism, neurofibromatosis type 1 (NF1), birthmarks and
inherited ichthyosis. The PubMed, Scopus, PsycArticle, Psychinfo, Psychology and Behavioral Sciences Collection, and
SOCindex databases were queried. Inclusion criteria were adult patients with one of these RGSDs. Simple descriptive
statistics and qualitative content analysis were conducted to summarize the main results reported by the authors.

Results Of the 9987 articles retrieved, 48 articles were included: albinism (16), NF1 (16), inherited ichthyosis (10),
birthmarks (6). The majority of the studies on albinism were conducted in Africa. Twenty-seven studies quantitatively
assessed diverse psychological parameters: 13 showed a significant impact of the disease on Qol, five on emotional
state, two on self-representation and two others on psychiatric comorbidities. Disease severity and visibility were
good predictors of QoL (except for albinism). Body image and appearance concerns were also associated with QoL
and emotional state. The 19 qualitative studies highlighted recurring themes across each of these diseases: dis-
crimination and stigma during childhood and adolescence, discomfort in social interactions, guilt of transmission,
the importance of social support from family and friends, altered daily life functioning, altered romantic and sex life,
limited academic and professional aspirations, lack of interest and support from the medical field, and the unpredict-
ability of the evolution of the disease. The only two mixed-method studies in this review were unable to contribute to
any inferential analyses but could corroborate some of the qualitative findings.

Conclusion These results showed that RGSDs have a significant impact on different aspects of patients’lives. This
review has demonstrated that there is a real need for support systems for patients with these diseases. Such systems
should be developed to provide them with necessary information and to guide them through an appropriate care
pathway.
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Introduction

Formerly known as “orphan diseases’, rare diseases
include a wide range of conditions: physical, sensory,
mental, visible, or invisible; are often progressive, some-
times leading to permanent disability; and are most often
without cure. In Europe, they are characterized by a
prevalence of less than 1/2000 and are mostly of genetic
origin (about 80%). There are between 6000 and 8000
rare genetic diseases in the world and, when combined,
they affect 6-8% of the population. Extrapolating these
data to the European population, between 25 and 30 mil-
lion people could be affected on the continent [1-3]. In
this respect, rare diseases, when grouped together, are no
longer truly so and constitute a real health issue that is
still not sufficiently studied in the psychosocial field.

As mentioned above, some of these diseases are visible
and are responsible for their own set of difficulties. This
is especially true for rare genetic skin diseases (RGSDs).
Among them, we will focus more specifically on albinism,
neurofibromatosis type 1 (NF1), inherited ichthyosis
(vulgaris, lamellar, harlequin etc.), and the particular case
of congenital birthmarks."

“Albinism refers to a group of rare congenital dis-
eases globally characterized by poor vision and a vari-
able hypopigmentation phenotype” [4]. Albinism and its
many forms have been widely investigated in genetics’
[5-11], but psychosocial research on albinism life expe-
riences is very limited and the results are often not gen-
eralizable [12]. In addition, many of the publications on
albinism are in the form of essays, testimonies, or appeals
[13-18]. On the African continent, people with albinism
(PWA) are the target of violent discrimination associated
with multiple beliefs and superstitions [19-22]. Never-
theless, several studies have also looked at young PWA’s
life experiences in terms of education [23-27], social
functioning [28, 29], and self-concept [30]. Moreover,
the last decade has seen a significant amount of research
emerge in health psychology regarding adults with albi-
nism. [31-45]

“Neurofibromatosis type 1 (NF1) is a clinically het-
erogeneous, neurocutaneous genetic disorder charac-
terized by café-au-lait spots, iris Lisch nodules, axillary
and inguinal freckling, and multiple neurofibromas” [46].

! Other diseases were also considered (primary cutaneous amyloidosis, tuber-
ous sclerosis complex, epidermolysis bullosa, xeroderma pigmentosum) but
were not selected for the following reasons: accompanied by too severe or
too varied symptoms, no relevant studies, or a review of the literature already
published (for more details, see “Method”).

2 New genes associated with albinism are still being discovered, both in its

oculocutaneous form (OCAS8) (Pennamen et al. 2021) and in its syndromic
forms (HPS11) (Michaud et al. 2021).
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NF1 has already been the subject of numerous studies in
psychology, particularly in a child or adolescent’s devel-
opment [47-58] but also in their parents’ experiences
[59-67]. Moreover, numerous studies have sought to
establish a link between neurofibromatosis and atypical
developmental profiles such as autism spectrum disor-
ders [68-77] and attention deficit disorders [68, 78—80]
in order to explain learning difficulties and social func-
tioning. Other studies have also shown that NF1 has
a significant impact on a young person’s quality of life
(QoL) and on their family functioning [72, 81-86].

Inherited ichthyoses, also known as disorders of kerati-
nisation (DoK), encompass a heterogeneous group of
skin diseases that are characterized by extremely dry and
rough skin and the presence of an excessive amount of
dead skin flakes (squames) that are continuously shed.
The severity is variable. The skin is thick and inflammed,
sometimes with painful cracks or blisters [87, 88]. Again,
over the past 10 years, a number of studies have emerged
on the impact of ichthyosis on the QoL of affected adults
and children [89-97].

Concerning the particular case of congenital birth-
marks, and more specifically here, port-wine stains (PWS
or angiomas), these are vascular malformations that
affect the capillaries of the skin. They appear as purplish
red spots which have an aesthetic impact when they are
located on visible areas (face, neck etc.) [98]. They are
present from birth and persist throughout life, however
they can be treated with pulsed dye lasers to achieve sig-
nificant lightening [98—100]. Despite the limited amount
of research dealing with the experiences of people with
PWS, some recent studies have shown a renewed inter-
est in this topic by focusing on the QoL of these patients
[101, 102]. The main problem, however, is a significant
methodological heterogeneity among these studies.

Despite this growth of research into the psychosocial
consequences of rare genetic diseases in the last two
decades, data remains very sparse and does not provide
a good understanding of how these conditions may be
experienced by adult patients. In this context, our objec-
tive for this systematic scientific literature review is to
investigate the psychosocial implications of an RGSD
on daily life, emotional state, self-perception and QoL
in adults. Three main questions will guide our research
strategy: 1) What is the impact of RGSD on daily life,
emotional state (anxiety, depression, well-being), self-
perception, and QoL? 2) What are the main predictors
of QoL, emotional state (anxiety, depression, well-being)
and self-perception of patients with an RGSD? 3) What
psychosocial aspects do these RGSDs have in common
(i.e., predictors, consequences, functioning)?
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Methods and materials
PRISMA [103] and INESSS [104] guidelines were fol-
lowed throughout the present review.

Eligibility criteria (PICOTS)

Population

Studies including adult (> 18 years) patients with a diag-
nosis of a genetic skin condition affecting appearance,
specifically birthmarks (PWS, congenital melanocytic
nevus), albinism (oculocutaneous albinism, Hermansky-
Pudlak syndrome), inherited ichthyosis (vulgaris, lamel-
lar, harlequin etc.), and NF1.

Intervention

We only focused on observational studies. All interven-
tion-based studies identified have been excluded. For
reasons of overall consistency, we did not include psycho-
social studies conducted after a specific treatment (e.g.,
pulsed dye laser for PWS), which seek to determine the
effect of the intervention on patients’ overall outcomes.

Comparison groups

All studies, with or without one or more comparator
groups, were included. Thus, all studies that compared
RGSD subjects to the general population, chronic health
populations or other populations with appearance-alter-
ing conditions were considered in this review.

Outcomes
The type of results considered in this review were:

1. Data that accounted for the impact of genetic skin
conditions affecting appearance on QoL, emotional
state, or self-perception.

2. Psychosocial factors that may be associated with
QoL, emotional state, or self-perception in patients
with genetic skin conditions affecting appearance.

3. Aspects of the participant’s daily life that are particu-
larly affected by their genetic skin condition.

Temporality
This criterion is not binding. Cross-sectional and longitu-
dinal design were both considered with the same interest.

Settings

Studies using qualitative methods (based on semi-
structured interviews or focus groups) and quantitative
methods (based on numeric scores via questionnaires
and scales) have been considered. They could be set as
cross-sectional data collection carried out within the
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healthcare structure (face-to-face interviews, question-
naires completed on site) or remotely (phone interviews,
online surveys).

This review has been restricted to English and French
language, peer-reviewed, and indexed studies. Confer-
ence abstracts, literature reviews, academic dissertations,
and case studies have been excluded. We didn’t set any
inclusion date because, considering the other criteria
we established, we didn’t want to take any risk of omit-
ting interesting results by limiting ourselves to arbitrarily
defined publication dates.

Information sources

We queried the following electronic databases: Medline
(via PubMed), Scopus, PsycArticle, Psychinfo, Psychol-
ogy and Behavioral Sciences Collection, and SOCindex
(via EBSCO). The search was started in February 2020
and the last update was in May 2022.

Search algorithm
Keywords included successively in all databases were:

"skin genetic disorders" OR "port-wine-stains" OR "giant congeni- 1
tal melanocytic nevus" OR albinism OR "Hermansky-Pudlak" OR
"Chédiak-Higashi" OR "neurofibromatosis type I" OR "Von Reckling-
hausen" OR Ichthyosis OR "ichthyosis vulgaris" OR "lamellar ichthyo-
sis" OR "ichthyosis bullosa of siemens" OR "X-linked ichthyosis"

AND

Affect* OR Adjustment OR Adaptation OR Acceptance OR Satisfac-
tion OR Happ* OR Optimis* OR Well-being OR Depress* OR Anxi*
OR Mood OR Distress OR (Social AND Fuctioning) OR "Quality of
life" OR QoL OR Appearance OR Disfigurement OR (Patient AND
Satisfaction) OR Factors OR Expect* OR Impact OR (Disease AND
Related AND Disability) OR (Quality AND Care) OR Psycho* OR
Emotion* OR (Psychological AND Distress) OR (Psychological AND
Stress) OR (Psychosocial AND Need) OR (Common AND Mental
AND Disorder) OR (Stress AND Disorder¥)

The search strategy outlined above was adapted if (a)
too few results were returned, suggesting that some rel-
evant literature may have been missed; or (b) if too many
results were found, rendering a meaningful search unfea-
sible. The first author performed all database searches.

Study selection

Retrieved titles and abstracts (saved on Zotero) were
systematically screened to determine possible study eli-
gibility. Any summaries referring to one of the diseases
of interest associated with QoL; psychosocial aspects,
implications, or consequences; emotional state (anxiety,
depression, well-being); and appearance, body image, or
self-conception (self-esteem) were included in the full
review of the article. Studies were included in the final
review when eligibility criteria were confirmed after
reading the whole article: adequate population, design,
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Records identified through database searching
(n= 14 830)

!
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Records after duplicates removed

Duplicates excluded

(n=9987)

\ 4

(n=4 843)

|

Records screened on titles & abstracts
(n=9987)

!

Full-text articles assessed for eligibility

Records excluded

(n=190)

e (n=9797)

Articles added through the screening of references

A

Full-text articles assessed for eligibility after
complementary studies was added
(n=217)

in screened articles or by recommendations
(n=27)

Full-text articles excluded
(n=168)

Irrelevant population (children, adolescents, parents, grandparents,

Albinism (OCA, HPS) (n = 80)
Neurofibromatosis type 1 (n=77)
Birthmarks (PWS, GCMN) (n = 28)
Inherited ichthyosis (n =23)
Others (n=9)

!

Studies included in qualitative synthesis
(n=48)

Albinism (OCA, HPS) (n = 16)
Neurofibromatosis type 1 (n = 16)
Inherited ichthyosis (n = 10)
Birthmarks (PWS, GCMN) (n = 6)

Fig. 1 Flow diagram of included studies

and relevant outcomes. They were excluded when either
an irrelevant population (e.g., aged below 18, being fam-
ily members of PWA, etc.), a study design that relied on a
sociological or socio-cultural approach, or irrelevant out-
comes (bio-medical parameters, cognitive or intellectual
functioning etc.) were present. [see Flowchart—Fig. 1].

Data items and collection process

The extraction of information from the selected studies
was based on the recommendations of INESSS (2013).
For each article, information about design, participant
characteristics (sample size, age range, gender, kind of
disease, etc.), locations (geographical areas), methods
used (control strategy, measurement tool, data analyses),
significant outcomes, and limitations had to be systemat-
ically noted. These data were manually identified in each
study and noted on a spreadsheet. The first author (HF)
randomized one third of the articles included for the

v teachers) (n=73)
Irrelevant outcomes (n = 22)
Sociological / socio-cultural approach (n = 17)
Full-text not found (n=11)
Psychometric study (n=9)
Intervention-based study (n=19)
Literature review (n =9)
Pleading, testimony. essay (n = 8)
Ineligible diseases / conditions (n = 6)
Case study (n=4)
Foreign language (n= 1)

full-text step and gave those to the second author (NC)
in order to realize a dual independent selection, inclu-
sion, and data extraction. In addition to the data men-
tioned above, each of the two researchers had to state
their decision regarding the inclusion of each article, stat-
ing their arguments for and against. All articles in which
the researchers had doubts about their inclusion were
placed in a category "to be discussed collectively". Then,
HF and NC pooled their results, and discussed with the
other authors in order to validate the studies that had
been individually included and to reach a consensus on
the uncertain articles.

Summary strategy

Simple descriptive statistics and qualitative content anal-
ysis were used. As our studies showed clinical heteroge-
neity in terms of settings (sample size, kind of diseases,
locations), study design, methods (measurement tools,
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control strategy) and outcomes, it was impractical to run
a quantitative analysis for a meta-review. However, we
have synthesized the main data from each study in tables
constructed from those proposed by the Public Health
Agency of Canada (2014) [105], the INESS guidelines
(2013) and Calcagni et al. (2019) [106]. An analytical nar-
rative synthesis was conducted to develop an in-depth
understanding of the common and specific psychosocial
implications of each identified disease (INESSS 2013).

Risk of bias

The Control Guidelines Critical Appraisal Tool Kit
(developed by the Public Health Agency of Canada, 2014)
[105] was used to independently rate the quality of each
quantitative study and to allocate a specific grade (see
Appendix). Concerning the qualitative studies, we built
our own evaluation grid based on the one developed by
the Public Health Agency of Canada (2014) and the work
of Santiago-Delefosse (2004) [107] and Stenfors, Kajamaa
& Bennett (2020) [108] [see Additional file 1: “Quali study
assessment grid”]. Thus, grid selection was adapted, and
assessment criteria weighted according to the design of
each study. For each design, as some of the scoring cri-
teria are based, in part, on the subjectivity of the first
author, the percentages awarded have been transformed
into an appreciation corresponding to the interval within
which the score is included: High (100-75%), Moderate
(74—-40%), Low (40-0%). The studies were assessed on
the basis of two indicators: one exclusively based on the
strength of the study design, the other on the overall arti-
cle quality (i.e., sampling, internal validity, ethics, etc.).
To maximize study inclusions, we did not use a minimum
cut-off score as an inclusion criterion.

Results
Study selection
A total of 14,830 references were found, including 7019
through PubMed, 6971 through Scopus, 731 through
PsycINFO, 59 through Psychology and Behavioral Sci-
ences Collection, 35 through Socindex, and 15 through
PsychArticle databases. All citations were exported to
the bibliographic management software Zotero to facili-
tate the processing of all records. After excluding dupli-
cates (n=4843), 9987 references were screened (titles
and abstracts), which led to the exclusion of 9797 studies.
Furthermore, 27 articles were added through the screen-
ing of the reviewed studies or by recommendations. Thus,
217 full-text articles were assessed, of which 168 were
excluded, leaving 48 studies. (see Fig. 1 for explanations).
Before going any further, it is important to point out
that we recorded three recently published literature
reviews specifically dedicated to inherited ichthyosis [89]
and PWS [109, 110]; they included studies that focused
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on children and adolescents and also examined psycho-
social intervention-based studies. As we cannot include
these articles in our current review, we will consider their
results in the discussion and see if their findings are con-
sistent with ours.

Overall considerations (all diseases)

A total of 3703 participants were included across all stud-
ies. As the present studies are based on two very different
methodological frameworks, we will separate the results
of qualitative exploratory studies from quantitative cross-
sectional studies in the following section (see Table 1).

A total of 3265 subjects were included in quantitative
protocol (mean=121.89); by contrast, 415 were included
in exploratory qualitative research (mean=21.32). Only
two studies were built on a mixed design and included
a total of 23 subjects. Over half of the included stud-
ies were led in high income countries (European coun-
tries, n=18; USA, n=9; Australia, n=2), except those
concerning albinism, of which 3/4 were led in African
countries (m=11). Of the 48 studies selected, 11 also
included participants under the age of 18 in their samples
(22.92%). For this review, we were only interested in the
results concerning adults (which are often compared with
the results observed in children and adolescents). It can
also be noted that quantitative studies have a greater ten-
dency to mix age groups within their samples than in the
qualitative studies we have selected (quan., =9 vs. qual,,
n=2), and especially in research on ichthyosis (n=5). In
addition, two qualitative studies also included relatives
in addition to affected participants. Of the 27 quantita-
tive studies included, 20 used comparators as well as the
mixed study, either by recruiting unaffected participants,
by creating groups of patients with another disease, or by
extracting data from previous research.

Concerning quantitative results, a significant impact
of rare skin genetic disorders on QoL was observed in 14
of the 18 studies measuring this variable (global, health-
related, and skin-specific form). NF1 and ichthyosis are
the most documented diseases in this respect (for each,
n=5), followed by birthmarks (or PWS, n=13), and finally
albinism (#=1). Furthermore, QoL was often associated
with the level of severity and/or visibility of the skin dis-
order (n=29, albinism studies excluded). In the same vein,
some studies that focused on NF1 and birthmarks have
linked body image or appearance self-consciousness with
QoL, psychological distress, emotional state, or even self-
esteem (n=4).

On the qualitative side, a wide range of results could be
observed. Most of these studies are based on more or less
structured individual interviews (n =16, + 2 including the
mixed studies), one was based on focus groups, another
on mixed individual interviews and focus groups, and
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Table 1 Synthesis of data from reviewed articles, all diseases combined, according to their number, study design, samples’ main
characteristics (number of subjects, average size, location), comparator strategies and main outcomes

N Design (n) Sample Comparator.s (n) Main outcomes (n)
Total M (sd) Range Locations (n)
Overall 48  Quanti(27) 3265 121,89 26-244  Europe (12) Database.s Impaired Quality of Life (global, health related,
(66,67) North America (7) extraction.s (15): skin specific) (14)
West Africa (4) Non-affected (8) Worse emotional state (anxiety, depression,
South America (1) Other disease.s (3) well-being) (7)
East Asia (1) Both (4) Disease severity impact (6)
Australia (1) Recruited sample (5):  Disease visibility impact (5)
Non-affected (3) Appearance self-awareness / Body image or
Other disease.s (2) related attitudes (4)
N/A (9) Self-esteem (2)
Psychiatric comorbidities (2)
Mixed (2) 23 11,5 10-23 Europe (1) Non-affected (1) Vulnerable skin
South America (1) N/A (1) Discrimination / stigma during childhood and
Quali(19) 415 2132(16,15)  3-62  Europe (5) Recruited sample (1);  adolescence (teasing, bullying) o
Southern Africa (4) Non-affected (1) Discomfort in social interactions (dealing with
North America (2) N/A (18) strangers'reactions)
Caribbean (2) Transmission guilt-trip / genetic inheritance
West Africa (2) concerns
Central Africa (1) Importance of social support (family, friends,
Middle East (1) patient’s community)
East Asia (1) Altered daily life functioning (mobility, skin
Australia (1) self-care)
Altered romantic & sex life
Limits academic & professional aspirations
Lack of interest and support from the medical
field
Unpredictability of the disease evolution
Parental distress / investment
Albinism 16 Quanti(6) 430 7583 (27,05 38-105  West Africa (4) Recruited sample (4):  Worse emotional state (anxiety, depression,
Southern Africa (1) Other disease.s (2) well-being) 3)
South America (1) Non-affected (2) Psychiatric comorbidity (1)
N/A (2) Impaired Quality of Life (1)
Social support (1)
Stigma (1)
Quali (10) 199 199(17,18) 3-62 Southern Africa (4) Recruited sample (1):  Others'attitudes / discrimination, stigma (7)
Caribbean (2) Non-affected (1) Health care gaps (4)
West Africa (2) N/A (9) Importance of social support (family, com-
Central Africa (1) munity) (4)
East Asia (1) Superstitions & beliefs (4)
Knowledge about albinism (3)
Neurofi- 16 Quanti(8) 1009 126,13 37-228  Europe (5) Database.s Impaired Quality of Life (health related, skin
bromatosis 1 (61,38) North America (3) extraction.s (6): specific) (5)
Non-affected (4) Disease visibility (4)
Other disease.s (0) Self-esteem (2)
Both (2) Worse emotional state (2)
Recruited sample (3):  Appearance self-consciousness/Body-image (2)
Non-affected (2) Psychological distress (1)
Other disease.s (1) Loneliness (1)
N/A (1) Disease severity (1)
Mixed (1) 13 - South America (1) Non-affected (1) Affected body-image / self-consciousness (6)
Quali (7) 158 22,57 (18,21) 6-60 Europe (3) N/A (7) Affected aspiration, self-esteem & self-confi-
North America (2) dence(5)
Middle East (1) Social functioning (5)
Australia (1) Unpredictable disease progression (5)
Pain (4)
Knowledge about NF1 (4)
Ichthyosis 10 Quanti(8) 1193 149,13 26-241 Europe (5) North Database.s Impaired Quality of Life (5)
(includ-  (71,73) America (3) extraction.s (2): Disease severity impact (4)
ing Non-affected (1) Worse emotional state (2)
about Other disease.s (0) Family burden (1)
270 sub- Both (1)
jects<18 Recruited sample (1):
yrs) Non-affected (1)
N/A (5)
Mixed (1) 10 - Europe (1) N/A (1) Body discomfort (2)
Quali (1) 25 _ Europe (1) N/A (1) Time-consuming skin care (2)
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Table 1 (continued)
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N Design (n) Sample Comparator.s (n) Main outcomes (n)
Total M (sd) Range Locations (n)
Birthmarks 6 Quanti (5) 634 126,8 (87,46) 52-244  Europe (2) Database.s Impaired Quality of Life (3)
(includ- North America (1) extraction.s (3) Body image / attitudes (2)
ing East Asia (1) Non-affected (1) Psychiatric & medical comorbidities (1)
about 10 Australia (1) Other disease.s (1) Social support (1)
adoles- Both (1) Disease severity impact (1)
cents) Recruited sample (1):  Disease visibility impact (1)
Other disease.s (1) Worse emotional state (well-being) (1)
N/A (1)
Quali (1) 23 - — Europe (1) N/A (1)

the last one on writing an essay about the participants’
condition.

Regarding the quality of the studies, the first observa-
tion that can be made concerns the great heterogeneity
of the methods and study designs. Among the 19 qualita-
tive studies, 11 were judged to be of high quality, four of
moderate quality, and four of low quality. Of the 27 quan-
titative studies, eight were of high quality, 18 of moderate
quality, and only one of low quality. The strength of the
designs was globally weak because we did not include any
experimental or intervention-based studies (considered
as designs that can provide a higher level of evidence).
As qualitative studies cannot generalize their findings, all
qualitative designs were judged to be low.

Regarding outcomes, even if there are common themes
between the four conditions of interest, there are signifi-
cant specificities, depending on the disease itself, but also
on the context in which the subjects live. In the following
sections, we will explain these results, disorder by disor-
der, and finally, propose a synthesis on the lived experi-
ences of patients with RGSDs (common core to specific
aspects).

Research on albinism: n=16

A total of 654 participants were included across albinism-
related studies. As mentioned earlier, most of the studies
were carried out on the African continent (Nigeria, n=5;
Botswana, n =2; South Africa, n=2; Malawi, n=1; Cam-
eroon, #=1; Ghana, n=1) because this genetic condition
is more widespread in Africa than in Europe or North
America (UE & NA=1/20,000 vs. AF=1/5000-15,000)
and the psychosocial repercussions it entails are much
more serious, as we will see later in this section. The
other research were conducted in Taiwan (n=1), Bra-
zil (n=1) and Puerto Rico (#=2). Sixty nine percent
of the studies included mostly female participants (6%
female-only participants, 63% more than half female par-
ticipants). The sex ratio is balanced in four qualitative
studies [31-33, 111], with men outnumbering women in

only one study [34]. Overall, women represent 57.65% of
the subjects in all of the samples. The average age could
not be calculated because this information was missing
in two articles [34, 35]. Two also included participants
under 18 years old in their sample [34, 36].

On the quantitative side, six studies were conducted
involving 430 subjects (mean="75.83). On the qualitative
side, 10 studies have been included involving 199 subjects
(mean=19.9). Globally, they showed that PWA see albi-
nism as a source of problems and a disadvantage com-
pared to non-affected people (Table 2).

Medical considerations

The observations are different depending on the geo-
graphical location of the studies. African studies gener-
ally report compromised access to healthcare in terms
of affordability, accessibility, adequacy, availability, and
acceptability [32, 37, 38, 111]. Care access is unevenly dis-
tributed over the territories, with rural areas very poorly
served, unlike urban areas [32]. However, in Puerto Rico,
the observations are of a different order. Firstly, in the
early stages, some Hermansky-Pudlak syndrome® (HPS)
patients explained that it took them a long time to find
out what they were suffering from due to diagnostic wan-
dering [39]. Subsequently, participants reported that they
were often discredited or not taken seriously by doctors
or medical professionals [39]. In general, these PWA talk
about the burden of being an expert of their own disease
toward healthcare providers [31, 39], and express the
need for the medical field to be more aware and more
supportive of this condition [31]. This last observation
inevitably leads us to discuss the relationship that PWA
have with sociomedical institutions. Indeed, in some
African countries there is no social assistance for PWA
with very serious health conditions [38]. Furthermore,

3 Puerto Rico has a large population of people with Hermansky-Pudlak syn-
drome (HPS): where the global prevalence of HPS is 1-9/1,000,000, in Puerto
Rico it drops to 1/1,800 (or almost 556 x larger).
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the injustices, shortcomings, and difficulties mentioned
above are leading PWA to change mentalities and atti-
tudes toward albinism. This need for recognition of albi-
nism in society is illustrated by the fact that they have
sought help from government services, non-governmen-
tal organizations [37, 38, 40], the private sector, and the
media [40].

Educational and professional inclusion

PWA reported different shortcomings related to educa-
tion and barriers to learning, including vision-related
challenges, discrimination, and resource limitations [32,
37, 38]. Moreover, several studies show the extent to
which visual impairments, social perceptions, and paren-
tal pressure limit academic aspirations, career choice,
and employment [31, 32, 37, 38, 41].

Impact on family functioning

Studies showed the important role of the family in the
development of self-concept (self-acceptance, self-confi-
dence, self-esteem). First of all, the birth of a child with
albinism is often experienced as an upheaval in the par-
ents’ lives that causes fear and distress. However, fam-
ily functioning drastically differs from one region of the
world to another and, as for the rest of our findings,
Africa gives us the most detail on these issues.

On the one hand, because of the beliefs and ritual prac-
tices that constantly threaten PWA'’s lives, families are
subjected to an oppressive climate of fear and stress. Par-
ents would then tend to become overprotective of their
children, a behavior that is regularly criticized by PWA
once they are adults [31, 33, 38—40, 42].

On the other hand, Aborisade (2021) conducted a study
on the childhood experience of PWA, whose results tes-
tified to a great propensity for intra-familial violence
within Nigerian households. Between parents who aban-
don them and those who mistreat them, young PWA
were often the target of physical violence (e.g., one third
had physical scars) and psychological abuse from their
relatives (e.g., taunting, name-calling, humiliation, con-
finement/imprisonment) [37, 42]. This violence can be
attributed to guilt-ridden family relationships, especially
in connection with local superstitions concerning fami-
lies’ cursed blood or divine punishment. These beliefs
tend to incriminate the mother as the only one responsi-
ble for the child’s fate, placing guilt as the driving force in
family interactions.

Perception of the illness and social interactions

Most studies addressed the social functioning of PWA,
especially problems related to stigma and discrimination.
They explained that stigma associated with albinism may
be due to physical appearance (hair and skin colour) [32,
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33, 37, 38, 40—-43, 111] or to various myths and supersti-
tions (“albinos don't die, they vanish”; “albinos have magi-
cal powers”; “albinism is contagious”; “albinism is the
mark of a curse”; “albinos’ body parts can cure diseases”;
“albinos are the result of secret affairs” etc.) [32, 33, 37,
40, 42]. All of these stigmas lead society to reject and be
unkind toward PWA, especially in African countries [32,
33, 37, 38, 111]. Meanwhile in Puerto-Rico, society tends
to conflate the person with their impairments, giving
them the feeling that they are assigned a “disabled iden-
tity” [31]. To corroborate these results, two quantitative
studies have highlighted the impact of perceived social
stigma on the subjective well-being of PWA [34, 44].

In this context, PWA express various difficulties and
discomfort in social interactions. Firstly, many partici-
pants explained that they had been teased or bullied dur-
ing childhood, especially in school [31, 32, 37, 38, 42].
Some have even faced traumatic events due to beliefs
associated with their condition (aggression, violence,
death threats) [32, 38, 41]. In general, studies show that
PWA struggle to deal with strangers’ reactions, especially
avoidance, scorn, fear, rejection, taunts, humiliation,
and in the most extreme cases, aggression [31-33, 37].
Researchers also noted that PWA had difficulties in their
romantic and sexual lives, including developing intimate
relationships or getting married [31, 32, 37, 111]. Despite
these difficulties, subjects reported the desire to reach
out to others and initiate friendships [37, 40]. In Puerto
Rico for example, the author showed that PWA inter-
acted very well with their peers and made strong friend-
ships [31]. By contrast, some authors also reported that
some PWA, overwhelmed by social pressure, preferred
to withdraw from social situations to avoid being noticed
[41, 111]. Furthermore, the studies showed that social
support is the most cited coping strategy of PWA. They
identified the importance of having family members,
close friends, neighbors, and teachers to rely on, and that
made them feel included [31, 33, 37-39, 41, 111]. To sup-
port this idea, Affram and his colleagues (2019) showed
that social support from significant others partially medi-
ated the effect of social stigma on subjective well-being.
Lastly, the studies led in Puerto Rico showed that the par-
ticipants (mostly Hermansky-Pudlak syndrome) identi-
fied the patient’s community as a great source of support,
a space where they could share their experiences and feel
understood [31, 39].

Impact on physical functioning

Several studies showed the impact of albinism on physi-
cal functioning, particularly for visual impairment and
skin vulnerable to the sun [31, 32, 37, 38, 111]. To rein-
force these findings, a study conducted in Brazil showed
that the physical dimension of WHOQOL (World Health
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Organization Quality of Life) was negatively impacted in
PWA [35]. A study conducted in Puerto Rico on subjects
with HPS also reported the impact of such a disorder on
the circulatory and respiratory systems (e.g., coagulopa-
thy; and in some cases, neutropenia, or pulmonary fibro-
sis) [39].

Impact on psychological functioning
Finally, at an individual level, participants’ perceptions
of their disease reflect a good understanding of albinism,
which they define as a genetic and inherited condition
[31, 33, 36, 43]. However, perceptions of albinism seem
to differ according to where the studies were carried out.
African PWA were indeed more likely to perceive albi-
nism as a curse [32, 33, 41], while in Puerto-Rico, PWA
perceived it more as a source of resilience, an opportu-
nity for self-improvement [31]. Secondly, several stud-
ies revealed a major complex that PWA have regarding
normality. While some expressed willingness to be seen
as normal [33, 42], others reported that they were under
social pressure related to the desire to fit society’s norms
(particularly in relation to performance) [31]. To over-
come this “normality complex” problem, some studies
emphasized the inexhaustible strength of self-acceptance:
a state of mind that develops through education pro-
vided by parents [40], or through therapeutic courses
[42]. Nevertheless, the symptoms of albinism still have
an impact on daily life. For instance, Estrada-Hernandez
(2018) highlighted the frustration of PWA not being able
to be completely independent in terms of mobility; for
example, because of their visual problems, PWA cannot
drive a car. The hereditary nature of albinism also raises
an important issue: the guilt about the risk of passing
on their albinism to their children. Many mothers with
albinism have been faced with this dilemma and have
had to make choices (i.e. make the decision not to have
children, to have a termination of pregnancy, etc.) [42].
Finally, the study conducted among HPS patients reports
their uncertainty about the future due to the unpredict-
ability of the disease’s evolution [39]. All in all, PWA
have learned to develop a wide variety of coping strate-
gies (spiritual consolation/complaining to God, scientific
knowledge seeking, social support, humor etc.) [39, 41,
111] related to the development of a “fighting spirit” [31].
In view of all the above, we can detail several psycho-
logical consequences observed in these studies, first at
the emotional level: sadness, fear, anxiety, anger, resent-
ment, shame, feelings of hopelessness, powerlessness,
helplessness, worthlessness, bitterness, loneliness, and
frustration [32, 37, 38, 41]; and in terms of thought
and behavior patterns: low self-esteem, low self-confi-
dence, self-isolation, low self-efficacy, distrust of others,
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paranoia, avoidance, denial, guilt, and self-harm or self-
reproach [33, 37, 38, 40, 41, 111]. Lastly, a study in Nige-
ria showed that PWA with severe skin complications
tended to be more anxious and depressed than those
without. Their results also showed that PWA with severe
skin problems were as anxious and depressed as subjects
with vitiligo [36].

Researchon NF1:n=16

A total of 1180 participants were included across NF1-
related studies. Most studies have been conducted in
Europe (Norway, n=2; England, n=2; Germany, n=1;
Italy, n=1; France, n=1; Sweden, n=1) and in the USA
(n=5). The other research was led in Australia (z=1),
Brazil (n=1) and Iran (n=1). Eighty-one percent of
the studies included mostly female participants (6%
with female-only participants, 75% with more than half
female participants). The sex ratio was balanced in only
two qualitative studies [112, 113], with men outnum-
bering women in only one study [114]. Overall, women
represented 66.22% of the participants in all the sam-
ples. Among the studies we identified, four of them also
included participants under 18 years old [115-118] (see
Table 3 for more details).

Concerning the quantitative results, eight studies were
conducted involving 1009 participants (m=126.13). The
average age of participants varied from 37 to 51 years
(m=42.65, SD=4.93). Almost all cross-sectional stud-
ies used a control strategy by extracting data from other
studies (n=6) or setting up a group of non-affected sub-
jects (n=2). Concerning the qualitative results, seven
studies have been considered, involving 158 participants
(m=22.57). Only one mixed-method study was incorpo-
rated and included 13 participants [119].

Medical considerations

The studies reported a general lack of information about
NF1 [112, 119] and NF1 appears to be poorly under-
stood in the medical community, particularly by general
practitioners [117]. In these circumstances, the available
healthcare is not always appropriate, and the diagnosis is
rarely followed by sufficient information and personal-
ized support and counseling that would allow a concrete
explanation of what NF1 is [112, 119]. In order to cope
with the fear of tumor development, patients are regu-
larly followed-up by a specialist [120]. It should also be
noted that resection of neurofibromas is a real health
need for many patients [119]. To corroborate these
findings, Rosneau et al. (2017) found that subjects’ self-
esteem was higher if they received care at a NF clinic or
had received genetic counseling.
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Impact on family functioning

Family functioning is also greatly impacted by NF1 as
it brings worry or guilt about the partner, the children,
or future children. NF1 is a “family affair”; considering
its inherited genetic nature, NF1 is often a well-known
genealogical issue [117]. This familial issue generates
a “hereditary anxiety” mentioned in many studies and
which is characterized by the fear or guilt that NF1 could
be passed to children [115, 119-122]. This fear is the
reason why some mothers have decided to never have
children [121, 122]. To this extent, many couples have
resorted to prenatal tests to assess the risk of the disease’s
transferability [121]. Other women, on the other hand,
did not feel bound by heredity. However, the birth of an
NF1 baby is often experienced as a great upheaval in the
family [117] and causes many concerns about the future
and the development of the child’s NF1 [119, 120]. These
latter observations highlight the importance of knowing
the genetic background of the family. Indeed, diagnosis
in a family without NF1 leads to a lot of misunderstand-
ings, diagnostic wandering, and can be source of conflicts
within the family [120].

Perception of the illness and social interactions

NF1 significantly alters social functioning. Several stud-
ies showed that many patients have experienced stigma
because of their physical appearance, in particular the
presence of plexiform neurofibroma (PNf) [115]. Many
participants identified adolescence as a time when
stigma emerged as a prominent concern [115], particu-
larly because they could be the victim of teasing or bul-
lying [121, 122]. In this context, NF1 patients expressed
several difficulties and discomfort in social interactions
and several studies showed that participants had difficul-
ties dealing with strangers’ reactions [115, 117, 119, 121,
122]. In most social situations, NF1 patients are seen as a
curiosity [115, 117, 119] and in the most extreme cases,
they may have been rejected, humiliated, even expe-
rienced aggression [121, 122]. In addition, some stud-
ies showed that some patients had difficulties forming
romantic relationships despite a desire to do so [115,
122]. This kind of difficulty was illustrated in one study
by the apprehension that some patients felt about hav-
ing sexual relations [122]. Moreover, in Iran, researchers
have shown that NF1 is a real barrier to marriage [121].
However, there does not seem to be a consensus among
these observations, as another study indicated very pre-
cisely that NF1 had never been an obstacle to the devel-
opment of romantic relationships [119]. Considering all
these elements, participants deplored being victims of
social prejudice and being treated differently than others,
even sometimes treated as stupid [112, 119, 121]. In this
context, some authors reported that some NF1 patients
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had a diminished interest in participating in social activi-
ties [112, 115, 121]. To compensate for these difficulties,
participants knew how to exclusively seek help from their
family, close friends, or friends from NF1 patient organi-
zations [117, 119, 120]. To support this point, Rosneau
et al. (2017) found that subjects’ self-esteem was higher
if they had friends with NF1 or attended an NF1 support
group. Nevertheless, some participants preferred online
support rather than face-to-face groups [117].

These difficulties can be partially explained by social
perceptions of the illness. It should also be noted that,
once again, there is a consequent lack of awareness and
knowledge about NF1 [119, 122]. In addition, the media
convey stereotypes that give a negative and pathologiz-
ing image of NF1 (e.g., “Elephant man” disease) [117].
A study also reported some misconceptions that people
had about NF1, especially that it was a contagious disease
[119]. As a result, to compensate for this lack of knowl-
edge, many patients took the initiative to inform the peo-
ple around them about NF1 [120].

Impact on physical functioning

Firstly, one of the most important symptoms of NF1, but
which was not expressed by all patients, was the presence
of pain (acute or chronic) and/or uncomfortable body
sensation [115, 119, 120]. This physical sensation is usu-
ally caused by the development of PNf in patients’ skin.
In addition, those who experienced chronic or severe
pain were negatively and significantly impacted in health
and daily functioning [122]. Other authors showed that
pain disturbed sleep and increased fatigue [114, 120,
123]. Some studies also found that NF1 caused move-
ment and mobility impairments (skeletal disorders and
tumours, reduced ability to walk, dizziness, vision prob-
lems, and sound or photosensitivity) [115, 120, 121]. In
this way, several authors showed that the severity of NF1
was especially associated with an impaired QoL [118,
124]. In contrast, one quantitative study found no effect
of NF1 on QolL, either in terms of severity or of visibility
(Bicudo et al. 2016). This surprising result may be due to
the small sample size of this research (n=13).

Impact on psychological functioning

Firstly, cross-sectional studies showed that NF1 has a
negative impact on QoL [118, 123-125], self-esteem [116,
126] and body image (appearance-related concerns) [126,
127]. Many patients also reported that NF1 affected their
cognitive abilities during childhood, particularly in terms
of learning and attention [117, 120, 122]. Cosmetic disfig-
urement was globally experienced as a burden that causes
emotional distress such as shame [119, 120, 122], discom-
fort, awkwardness [119], self-consciousness, low self-
confidence [122], or self-contempt [120]. NF1 visibility
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was also associated with an altered QoL [118, 124, 125,
127], depressive state, psychosocial distress, and nega-
tive body experience [127]. Smith and colleagues (2013)
showed that NF1 patients’ self-esteem could be nega-
tively predicted by the degree of awareness they may have
regarding their own appearance. To overcome this dif-
ficulty, many participants explained that they hide body
parts that are particularly affected by NF1 [119-122]. In
addition, NF1 seems to affect their autonomy, making
them less independent in their personal life [119, 121]. As
a result, perceived stigma and altered autonomy impact
vocational decision-making and discourage people with
NF1 from pursuing their desired professions [115, 121,
122].

The unpredictable evolution of NF1 appeared to be one
of the most stressful aspects of the disease (appearance
of new pNF or other tumors for example) [112, 117, 119-
122]. In light of all these elements, the studies showed
that all participants developed a wide range of cop-
ing strategies [112, 121]. Among them, we can find two
opposing states of mind that act as a “cognitive-coping-
posture”: physical hypervigilance vs. existential relativism
[120]. The latter can be illustrated as state of acceptance
and an awareness of NF1 as an incurable life-long disor-
der, i.e., as a part of them that cannot be changed [122].
Otherwise, some participants relate to spirituality, reli-
gion, or other personal beliefs to help them live with their
condition and associated symptoms [119, 121]. For oth-
ers, seeking information and gaining knowledge about
NF1 seemed to be essential in their disease management.
In their teenage years, some patients sought to learn
more about NF1, to be more aware of it, and became
experts on their own condition [117].

To summarize, the experience of NF1 can affect sub-
jects’ mental health. For example, Crawford and his col-
leagues showed that pain was associated with anxiety,
stress, low mood, and depressive symptoms. Thus, sub-
jects have a propensity to develop mood disorders and
anxio-depressive symptoms [114, 123], and to have low
self-confidence [120] and low self-esteem [122]. Finally,
two studies showed that NF1 had more impact on
women, particularly on their emotional experiences and
physical functioning [118, 124].

Research on inherited ichthyosis: n=10

A total of 1228 participants were included across ichthy-
osis-related studies. Most of the studies identified were
conducted in Europe (n=7), especially in France (n=3)
and Sweden (n=2). Two other studies were carried out
in the U.S. More recent studies have been conducted in
Wales (n=1), Italy (n=1) and Mexico (n=1). The pro-
portion of adult male and female participants cannot be
reported as it is not precisely indicated in two studies
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[90, 91], but overall, in every study, women are more
represented than men. In addition, five studies included
participants under 18 years of age, making it difficult to
calculate the mean age of the adults included in these 10
studies. Approximately 230 subjects under 18 years old
were considered in these samples. Eight studies relied on
a quantitative cross-sectional design and gathered 1193
subjects while the two remaining studies used either an
exploratory qualitative method [92] or a mixed design
[128] (Table 4).

Medical considerations

This disease requires regular follow-up by doctors [128].
Unfortunately, the medical world does not seem to have
much interest in patients with ichthyosis [92].

Educational and professional inclusion
Many subjects explained the constraints they have
encountered in their professional orientation [128]
and shared the difficulties they had at their workplace
[90-92]. These difficulties were associated with a higher
degree of anxiety [93].

Studies also reported that this skin condition restricted
them in certain outdoor activities, such as playing sports
or other leisure activities [90, 91, 128].

Impact on family functioning

Some researchers have highlighted the impact of ichthyo-
sis on family functioning. Disease severity was positively
associated with family burden, and some types of ich-
thyoses (associated with more severe symptomatology)
were also related to a greater family burden, especially
harlequin and lamellar ichthyosis [94, 129]. Here again,
the hereditary nature of the disease seems to be a central
issue in family functioning [128].

Perception of the illness and social interactions

Many participants reported that they had been teased or
bullied by some of their peers in their childhood and ado-
lescence [95, 128]. As they moved into adulthood, several
participants expressed discomfort and embarrassment
during social interactions, especially when others pointed
out or questioned them about their skin lesions [92, 95].
In addition, the skin condition can cause problems in
intimate relationships [92] thus impacting the conjugal
life of some patients [90].

Impact on physical functioning

We can already note that ichthyosis alters physical func-
tioning. Indeed, ichthyosis causes pain and/or uncom-
fortable body sensations such as damaged skin (e.g.,
fissures, itching, pruritus, infections), body odour, or heat
intolerance [92, 94, 128]. In addition to this, participants
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explained that physical symptoms could increase over
time [128].

Impact on psychological functioning

Quantitative studies show that ichthyosis has a negative
impact on QoL [91, 93, 94, 96, 129] and caused anxiety
and depressive states in patients [95, 97].

In those articles, the most studied predictor was self-
perceived ichthyosis severity, which was associated with a
higher negative impact on QoL [90, 91, 94, 96] and recent
adverse mood symptoms [95]. However, Cortes and col-
leagues found no predictive link between the severity of ich-
thyosis and QoL. Furthermore, adults seem to have greater
QoL impairments due to ichthyosis than children [96].

Some authors have recently identified the main fac-
tors influencing mood (in terms of anxiety, depression,
and irritability). We can mention for example stigma,
bullying, embarrassment in social situations, reduced
social life, body hyperthermy, skin discomfort and
treatment [95].

This brings us to discuss the impact of ichthyosis on
daily life. Subjects reported that they should apply mois-
turizing cream very regularly to limit skin complica-
tions [90-92, 128] but skin care visibly seems to be time
consuming for some participants [95], and time spent
in daily treatment seems to be associated with a greater
impact on QoL [96]. Additionally, ichthyosis symptoms
have an impact on participants’ mobility (e.g., walking
problems), sleep, and clothing [90, 92, 128], making it
difficult to do certain activities. Thus, researchers have
observed that impairments in leisure activities were
associated with a higher anxio-depressive state [93].
Finally, Mazereeuw-Hautier and colleagues (2012) high-
lighted the stress linked to the unpredictable nature of
the disease and its evolution [92].

Research on birthmarks:n=6

A total of 657 participants with birthmarks were included
in the five identified studies. Three studies were led in
Europe (n=3), one in China, another in Australia, and
the oldest one in the U.S. Overall, women were more rep-
resented than men (70.17%). The mean age could not be
calculated because this information was missing in two
articles [102, 130], and two studies included some adoles-
cents in their samples [130, 131]. Five studies were based
on a quantitative cross-sectional design and included
634 PWS subjects [101, 102, 130-132]. Almost all these
studies used a comparison-control strategy, except for
one [130]. The sixth study, which is also the oldest, was
built on a qualitative exploratory design and included 23
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subjects [133]. The only qualitative study showed that
several dimensions of the participants’ lives were affected
by their birthmarks (Table 5).

Social interactions and perception of birthmarks

Many participants reported having difficulties in dealing
with people’s reactions [130, 133]. It should also be noted
that the study conducted by Malm and Carlberg (1988)
focused on the differences in the experiences of people
with large PWS and small PWS. Participants with large
PWS reported having negative childhood experiences
with some of their peers [133], making them feel differ-
ent from other children [130, 132]. In order to overcome
these problems, those with birthmarks developed very
different ways of coping in social contexts, such as taunts,
humor, and avoidance or withdrawal [132, 133]. In addi-
tion, subjects identified family and friends as a great
source of support [133].

Impact on psychological functioning

All the elements mentioned above have repercussions
on the individual and psychological functioning of peo-
ple with birthmarks. Firstly, these studies showed that,
compared to non-affected people, patients with birth-
marks have an altered QoL [101, 132], lower emotional
well-being [132] and an impaired body image [131, 132].
Hagen and colleagues (2017) observed that the more
PWS is severe (tissue hypertrophy, birthmark size), the
greater the negative impact on QoL, especially in emo-
tional and symptoms-related domains. However, this
result is not consensual, as Lanigan & Cotterill (1989)
didn’t find any significant impact of PWS on emotional
or psychiatric state. Regarding body image, one study
showed that feelings of attractiveness and body-related
self-confidence were impacted [132]. Furthermore, body-
related attitudes were altered in people with birthmarks,
with an acute vigilance to body strength, weight, and
shape compared to unaffected people [131]. As a result,
studies reported a lack of confidence in people with
birthmarks and the fact that they felt unattractive [130,
132]. To that extent, many participants used techniques
to hide their birthmark, such as make-up, or sought
treatment to reduce the stain: for example, laser ther-
apy [130, 133]. In addition, the authors found that peo-
ple with small PWS had exaggerated self-consciousness
about their PWS compared to those with bigger marks
[133]. In this regard, several participants reported hav-
ing undergone many therapies during their childhood to
treat their birthmark [132].
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Discussion

The main objectives of this systematic literature review
were (1) to explore the impact of RGSD on daily life,
emotional state, self-perception, and QoL; (2) to identify
the main predictors of these health outcomes; and (3) to
identify which characteristics in the psychosocial experi-
ence of the subjects are common to each of these various
pathologies. We therefore focused on four RGSDs in this
review: albinism, NF1, ichthyosis, and birthmarks. Of the
9987 recorded references, 48 were retained for analysis.

Despite deep differences in the biological and physi-
ological mechanisms of the RGSDs we investigated, sev-
eral common elements have emerged, related to their
psychosocial impact. The common core of the main
results observed in this review is represented in the fol-
lowing table (Table 6).

Firstly, the results of our investigation show that each
RGSD has an impact on patients’” social life. Childhood
and especially adolescence are pivotal periods in a per-
son’s development, where many changes (physical, cog-
nitive, and social) occur and peers play a predominant
role in the social development of the individual, largely
influencing their own self-perception and identity con-
struction [134, 135]. Unfortunately, according to the
results, this is also the period when subjects are the most
exposed to discrimination and stigmatizing experiences.
Having a skin disease, a visible difference to others at
this stage of life, would therefore favor the construction
of a disabled or a stigmatized identity [136] that nega-
tively impacts self-perception and social functioning. To
illustrate this point, we can cite the study by Jensen et al.
(2018) which showed that adolescence is the period of
life when enacted and perceived stigma slides into more
internalized stigma.

One of the relevant reviews conducted by Wanitphak-
deedecha and colleagues (2021) aimed to explore what
impact PWS had on self-stigma. As the authors remind
us, self-stigma differs from social stigma in that it is an
internalized mechanism in the stigmatized person who is
anticipating social rejection. Self-stigma consists of three
dimensions: perceived, anticipated, and enacted stigma.4
According to their findings, the negative impact of
PWS on their psychosocial condition came mostly from
patients’ enacted stigma or experiences with discrimina-
tory acts toward their skin condition. On the other hand,
perceived and anticipated stigma varied a lot among dif-
ferent age groups, knowing that anticipated stigma tends

* Perceived stigma is an individual’s understanding of how others may think
about and act toward an individual with different physical traits. Anticipated
stigma refers to expectations of stigma in the future. Enacted stigma denotes
discriminatory acts or behaviors experienced by the stigmatized people (Wan-
itphakdeedecha et al. 2021).
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to increase with age. One of the most striking findings is
that parents of PWS patients are more affected by self-
stigma than their children. The psychological burden that
this entails can however be regulated by good medical
support and parent-health staff communication.

As a result, in all the conditions we have identified,
participants expressed discomfort in social interactions,
especially when they had to deal with strangers’ reactions
[37,89,95,115,117, 119, 121, 122, 130, 133].

However, although these diseases can cause social dif-
ficulties, these seemed to be compensated by the support
patients receive from family, friends, or other patients
involved in the same associations or organizations [31,
33, 37-39, 44, 89, 110, 111, 117, 119, 120, 133]. Indeed,
social or family support was shown to be an important
factor buffering the negative effects of stress in a wide
range of clinical populations, for example, in the case
of chronic skin conditions [137, 138] or in more critical
health issues such as cancer [139-142]. However, some
conditions within a specific context (in this case, albinism
in Africa) can induce a very ambivalent family function-
ing mixing fear, protection, guilt, and violence [41].

Secondly, for each of the RGSDs investigated, patients’
QoL and emotional state were impaired. Very different
determinants have been considered, but disease sever-
ity and visibility were the variables that researchers most
often investigated. Many studies on NF1, ichthyosis, and
birthmarks were able to show a link between the vis-
ibility or severity of the disorder, and a reduced QoL,
depressive or anxious states, and an altered body image.
These results echo other research conducted in subjects
with chronic skin conditions such as atopic dermati-
tis [143—145], psoriasis [146—-151] or vitiligo [152-156].
Other studies, conducted with "disfigured" patients, also
resonate with our results [157]: we can mention crani-
ofacial conditions, such as cleft lip or palate [158, 159],
or even people with burn injuries [160, 161]. However,
we can assume that there are differences in the impact
that these different diseases have on body image. A line
of thought is given to us by Ben-Tovim & Walker (1995;
PWS and other chronic diseases), who suggest that
women with visible diseases from birth or early child-
hood would be less prone to developing negative body
attitudes than those acquiring visible illnesses during
adolescence or adulthood. In order to cope with the vis-
ible nature of their condition, patients with NF1, ichthyo-
sis, and birthmarks tried to camouflage their body parts
that are most affected (clothing, make-up, tattoos) [119,
120, 122, 130, 133, 162]. These body-hiding techniques
have shown their benefits on QoL in other visible condi-
tions as vitiligo [163, 164], burn injuries [165, 166], facial
skin disorders (acne, atopic dermatitis, psoriasis) [167,
168], infantile hemangiomas [169], and in post-surgical
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cancer treatment [170-172], which again demonstrates
the impact of these conditions on body image [170, 172].
Furthermore, in the case of PWS, having had an early
birthmark resorption treatment (e.g., flash-lamp pulsed
dye laser) has a positive effect on the subject’s QoL
[109]. Although many studies have shown the benefit
of cosmetic camouflage in patients with skin disfigure-
ment [173], another research has suggested that hiding
any type of stigmatizing identity could have a negative
impact on physical and psychological QoL [174]. Thus,
the skin is a highly symbolically invested organ [175] and
such genetic pathologies, like any visible disease, seem
to induce stigmatization and social isolation, which are
sources of anxiety, depressive disorders, emotional dis-
tress, impairment of QoL, and withdrawal [176].

In a surprising way, albinism is, in this study, the only
genetic condition for which body image, and the visibility
and severity of disease were not assessed. In PWA, low
vision and QoL were the issues that Western researchers
focused on most [177, 178]. In sharp contrast with the
African continent, studies focused more on issues of dis-
crimination linked to local beliefs and superstitions [19—
22]. Many papers reported on the violence suffered by
young PWA who were stalked, assaulted, or even killed
for their physical attributes (hair, bones, etc.), particu-
larly in Tanzania and Malawi. Furthermore, Africa has a
majority dark-skinned population, making albinism all
the more visible and therefore stigmatizing in the social
environment. As we can see, the geographical and cul-
tural context is a decisive factor in the understanding
of this condition; health issues are drastically higher in
Africa than in the rest of the world.

Considering this, it can also be noted that albinism,
NF1, and ichthyosis are similar on several other issues,
including the impact of the disease on daily life [31,
89, 92, 122, 128], on love life and sexuality [31, 37, 92,
110, 111, 115, 122], on academic and professional aspi-
rations [31, 37, 111, 115, 122, 128], and finally on the
lack of knowledge and interest from the medical com-
munity [39, 92, 112, 119]. Firstly, we can observe that
impact on daily life greatly varies depending on the
disease and the severity of the associated symptoms. In
albinism, low vision seems to restrict patients’ mobil-
ity as they are not allowed to drive a car [31], whereas
in ichthyosis and NF1, unpleasant body sensations and
pain disturb patients’ sleep and walking [89, 92, 120,
128]. Thus, even though these rare diseases fit into the
same taxonomic category, the complexity of their par-
ticularities invites us to distinguish them according to
the specificities of their psychosocial impact. Mobil-
ity issues are also a widely identified difficulty in visual
impairments such as glaucoma [179, 180], age-related
macular degeneration (AMD) [181, 182], and diabetic
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retinopathy [183, 184]. Therefore, in terms of daily
functioning, albinism is also comparable to ophthal-
mological conditions. However, there is one aspect on
which all of these conditions converge: the importance
of taking care of one’s skin to avoid discomfort and
complications. This long-term preventive treatment
seems to play an important role in patients’ daily lives.

These three genetic conditions also seemed to have a
negative impact on patients’ love and sex lives [31, 37,
92, 110, 111, 115, 122]. Studies on other visible con-
ditions have observed similar results such as vitiligo
[185], or in the case of severe burns [186]. The skin is
an undeniable vector of intimacy and sexuality; when it
is altered, body image is disturbed, and concerns about
appearance and touch can make intimate relationships
difficult.

Albinism and NF1 also share various other problems.
Research showed a wide variety of adaptive strategies
used by patients: use of repartee and humor in awk-
ward social situations, scientific knowledge seeking,
fighting spirit, spirituality, patient community involve-
ment, physical hypervigilance, etc. [31, 32, 39, 111, 112,
120, 121]. These coping strategies are directly related to
the fact that patients must constantly adapt themselves
to societal norms in order to be seen as “normal”. Some
even said they seemed to experience an "abnormality
complex" when comparing themselves to others, both
in terms of ability and learning [31, 33, 42, 112, 119].
For some people, there is a compelling need to con-
form, even if it means forcing themselves to pretend
that they don’t have a disability (e.g., a child pretend-
ing to be able to read on the blackboard when they can-
not). This type of behavior requires considerable effort
from the person who gradually becomes exhausted
and therefore weakens. Other studies revealed similar
results in patients with intellectual disabilities [187,
188] and visual impairments [189]. Indeed, depend-
ing on the degree to which their impairment is mild or
severe, people with physical or sensory impairments
might attempt to overcome their difficulties in order to
be considered as “normal” [136].

Finally, research has highlighted the distress experi-
enced by some parents of children with NF1 or albinism.
In this regard, parental stress and family functioning
have been extensively studied in parents of children with
developmental or intellectual disabilities [190] and sen-
sory or physical impairments [191]. However, in the con-
text of RGSD, parental distress has been supplemented
by another concept. For all these conditions (with the
exception of PWS), the prominence of guilt in the trans-
mission of genetic disease is also notable. This notion has
already been discussed by Chaumet in 2006, whose study
explains that although the genetic disease may strengthen
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a sense of family belonging, it also makes the parent(s)
feel guilty about giving the child a difficult and / or chal-
lenging life. Thus, choosing to have a child or not when
affected by one of these genetic conditions becomes a
real individual and family issue.

Limitations

One of the main limitations of this review is the very
attempt to synthesize common findings when the genetic
conditions cover a wide range of different symptoms.
Even if skin gathers these diseases within the same cat-
egory, the skin is not affected in the same way in the case
of albinism (hypopigmentation, photosensitivity) or NF1
(café-au-lait spots, neurofibromas). Moreover, some of
these conditions are divided into subcategories accord-
ing to the phenotypic or genotypic specificities of each.
For example, albinism may be ocular, oculocutaneous, or
syndromic, and the related psychosocial issues may vary
from one form to another. One of the main differences
identified in this review concerns OCA and HPS; syndro-
mic forms of albinism which cause physiological distur-
bances (coagulopathy, an increased risk of neutropenia,
pulmonary fibrosis, or Crohn’s disease) that are not found
in non-syndromic forms [192]. This aspect of the disease
is an additional concern for HPS patients, who are some-
times worried about the unpredictable nature of the dis-
ease’s evolution [39].

Secondly, the methodological constraints inherent to
the field of rare diseases make the generalization of these
results almost impossible. The fact that these genetic dis-
eases are very poorly represented in the general popula-
tion makes it difficult to recruit voluntary participants.
Sample sizes are often too small and suffer from repre-
sentativeness bias. Even if some of these studies show sig-
nificant results, the vast majority cannot generalize their
observations. This results in great heterogeneity in study
designs, sampling, and data collected, making it difficult
to harmonize our findings. It should also be noted that
the geographical context in which these studies were car-
ried out has a major influence on the results, particularly
in the case of albinism, and makes the synthesis of knowl-
edge even more complex.

Perspectives

One of the recurrent themes that we have not detailed
above concerns the lack of interest and knowledge of
doctors regarding RGSDs [31, 39, 92, 112, 119]. In this
respect, it is important to note that rare diseases have
never attracted as much interest around the world as
they do today. In the last 20 years, medical findings in
genetics have grown steadily, have improved diagnos-
tic techniques, and deepened our understanding of how
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many diseases work. However, there are still large grey
areas, and institutional and practitioner priorities remain
focused on more common or more severe diseases (can-
cer, diabetes, cardiovascular diseases, dementia, etc.). As
mentioned in our introduction, today 6000 to 8000 rare
diseases have been identified in the world, each of them
having a very particular functioning, more or less com-
plex depending on the case. It is therefore almost impos-
sible to be an expert on all of these diseases and to know
how to take care of these patients. This issue can be illus-
trated by the fact that, in France, several patients with a
rare disease experience significant diagnostic wander-
ing, which can last up to six years after the first symp-
toms appear [2]. If physicians are in difficulty because
they have scarce knowledge of these conditions, would
they perhaps express a lack of interest in order to absolve
themselves of responsibility for their medical follow-up?

At the medical level, genetic diseases raise a thorny
ethical question regarding prenatal diagnosis. When
parents know they are carriers of a potentially transmis-
sible genetic anomaly, in particular contexts, they can
resort to prenatal diagnosis and even selective termina-
tion of pregnancy if the fetus is affected. Clarke (2013)
[193] addressed this question in families with Hypohi-
drotic Ectodermal Dysplasia and showed that opinions
were divided among the participants; some were in favor
of using these medical techniques, others against. This
gap in opinion may then become a central issue for the
parental couple who will have to make a crucial deci-
sion for their future. These ethical and legal questions
have already been raised in the context of trisomy 21, in
particular regarding the proximity that certain practices
have with eugenics [194-196].

Secondly, in order to optimize healthcare, we could
imagine developing a care plan that would begin as soon
as the person is diagnosed. In fact, setting up a system
with healthcare support time from when the diagnosis is
first made would provide patients with important infor-
mation about their condition, and would allow them to
be oriented in the best healthcare pathway. These care
systems have already shown their benefits when a seri-
ous illness, such as cancer, is diagnosed [197]. With this
aim in mind, we can cite a French and a Korean team that
have recently developed guidelines to help practition-
ers in the diagnosis and care of albinism [198] and NF1
[199]. In addition, practitioners could also offer patients
the opportunity to participate in therapeutic education
(TPE) sessions to learn how to manage their symptoms
and develop coping strategies that would be useful in
their daily lives. Some hospitals have already started to
set up such a programme. For example, another French
team has also developed a TPE protocol for children and
adolescents with albinism and their parents [200].
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Table 6 Summary table of results observed and common to at least two diseases
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Albinism

NF1 Ichtyosis Birthmarks
OCA HPS

Vulnerable skin

Discrimination/stigma during childhood and adolescence (teasing, bullying)

Discomfort in social interactions (dealing with strangers’ reactions)

Negatively impact QoL and emotional state

—

m| of social support (family, friends, pat s community)

=]
O

.D-iséas . .y/ ‘bl y associated with impaired QoL and altered body image

Altered daily life functioning (mobility, skin self-care)

Altered romantic & sex life

Limit academic & professional aspirations

Lack of interest and support from the medical field

Parental distress/investment

%////////% Unpredictability of te disease evolution

Wide range of coping strategy

“Abnormality complex”

e
\%§§\

Society’s misconce; ptions & stereo types

B

Pain/uncomfortable body se

o //%//////////%/////////%

This last element clearly highlights the need to offer is conceived as a unit communicating with a lar g
patie tbpyh ial s pp ort based o ytm more organ dythd rstan dgthf
approach. In view fth ma sults fth ew, of thes dff tytmw uld therefor llw btt

the whlfmlym ust be d d n patien tfllw understanding of a patient c
pbthtgtll(gt inheritan ptt)wllb ing. Speaking of a ytm

and at a psychosocial level (psychoeducation, trans-  have already proposed a global, cross

and thus promote thei

and

ning

approach, researchers

-cutting framework

mission guilt, coping with stigma). As Chaumet said for health stigma and discrimination. Based on theory,

in 2006, "genetic diseases are family affairs". Moreover, researc

caring for patients with genetic diseases is a complex, application to a range of health con
time-consuming task that requires a holistic approach  rosy, epilepsy, mental health, cancer,
toward the patient and interdisciplinary support (links  overweight [202]. It would therefore
between geneticists, specialists in affected organs [such  to test it in future research on rare
as the skin], and general practitioners). In order to bet-  propose psychosocial interventions
ter understand RGSDs, Bronfenbrenner’s ecosystemic ings. Concerning albinism, some

ing such diseases. Bronfenbrenner (1979) maintains that  example, Assistance Servic f Auton nomy Acquisition
e d’Aide a I'Acquisitio

thdlpmtfp n must be dtdwth dShlg(F hS

h, and practice, this framework demonstrates
ditions, including lep-
HIV, and obesity/
be very interesting
skin conditions, or
based on their find-

its

to

French organizations
model (1979) [201] offers, in our opinion, the most specialized in sensory disabilities already seem to provide
appropriate approach for understanding and support- interesting interdisciplinary support to young PWA. For

complex mtlytm whh ach system  de I'Autonomie et a la Scolarisation) a dEldel
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and Social Action Centers (in French: Centres d’Action
Médico-Sociale Précoce) work with many actors in order
to help families concerned by albinism (or any other oph-
thalmologic genetic disease); health professionals are
increasingly trained in systemic approaches and tend
to approach care with transdisciplinarity [203, 204]. It
would be judicious to see to what extent related medi-
cal, educational, and social establishments (Specialized
Education and Home-Care Services; in French: Service
d’Education Spéciale et de Soins a Domicile) could sup-
port families concerned by RGSD.

Finally, it is still essential to keep investigating the
experiences of these populations, given the lack of
evidence on these health issues in many countries.
In order to compensate for sample size issues and to
have more robust studies designs, it would be wise to
set up longitudinal lifespan studies to see the possible
developmental pathways in these diseases more pre-
cisely, and which factors would favour one pathway or
another. In addition, action research or intervention-
based studies could also be considered (prevention in
schools, consultation/therapy for parents, etc.) and
allow the implementation of direct and beneficial inter-
ventions for patients and their families.

Conclusion

Despite the heterogeneity and methodological weak-
nesses of the studies we have investigated, this review
has shed useful light on the psychosocial consequences
of RGSDs on affected people and their families. In addi-
tion, the care pathway remains complex and tedious,
and the professionals involved are few. Although new
care systems are slowly being put in place in some insti-
tutes, access to adapted care remains limited and une-
qually distributed across countries. It would therefore
be relevant to mobilize public policies in order to give
more resources to associations and medico-socio edu-
cational centers that already support concerned fami-
lies. As we have seen above, a systemic approach to the
patient, considering all aspects of their life and envi-
ronment (family, school, work, activities of daily living,
etc.) would be the most optimal way to deal with these
conditions.

Abbreviations

DoK Disorders of keratinisation
HPS Hermansly-Pudlak syndrome
NF1 Neurofibromatosis type 1
PNFf Plexiform neurofibroma
PWA People with albinism

PWS Port-wine-stains

QoL Quiality of life

RGSD Rare genetic skin disease

TPE Therapeutic patient education
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