
Quality of Life, Mental Health and Executive Function in
Individuals with Basal Cell Naevus Syndrome
Karianne H. BRANDTZÆG1,2* , Charlotte VON DER LIPPE3 , Ina S. ALMDAHL4 , Anvor ROSSOW5, Ragnhild S. FALK6 ,
Petter GJERSVIK1 , Kristin H. HORTEMO1,2†  and Solrun SIGURDARDOTTIR4†
1Institute of Clinical Medicine, University of Oslo, Oslo, Norway, 2Department of Dermatology, Oslo University Hospital, Oslo, Norway,
3Department of Medical Genetics, Telemark Hospital, Skien, Norway, 4Norwegian Centre for Rare Diseases, Unit Gaustad, Oslo University
Hospital, Oslo, Norway, 5Norwegian Centre for Rare Diseases, Unit Oral Health, Lovisenberg Diaconal Hospital, Oslo, Norway, and 6Oslo
Centre for Biostatistics and Epidemiology, Oslo University Hospital, Oslo, Norway
†These authors contributed equally as joint last authors.

Basal cell naevus syndrome (BCNS) is a rare
genetic disorder characterized by multiple basal
cell carcinomas, as well as different extracutaneous
tumours, cysts and abnormalities. Research on
health-related quality of life (HRQoL) and mental
health in BCNS is limited. This cross-sectional study
included 62 individuals ≥18 years diagnosed with
BCNS. Clinical and genetic data were collected, and
5 validated questionnaires were used to assess
self-reported HRQoL, psychological distress, fatigue,
pain and everyday executive functioning. Median
regression analyses were conducted to identify
factors associated with HRQoL. Independent samples
t-tests and one proportion z-tests were conducted
to compare the BCNS group with the general
population. Individuals with BCNS reported lower
HRQoL compared with the general population.
Elevated anxiety symptoms were observed in 14
individuals (24%). The proportion of individuals
reporting everyday executive deficits was higher
in the BCNS group compared with the general
population. Engagement in employment or higher
education was associated with better physical and
mental HRQoL, whereas symptoms of anxiety and
everyday executive deficits were associated with
reduced mental HRQoL. Findings highlight mental
health challenges in BCNS. Routine screening for
anxiety and executive functioning is suggested as
essential steps in identifying those at risk and
providing timely psychological support.
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Basal cell naevus syndrome (BCNS), also known as
naevoid basal cell carcinoma syndrome or Gorlin

syndrome, is a rare autosomal dominant condition. Most
BCNS cases are caused by pathogenic variants in
the PTCH1 gene, while a minority is caused by variants
in SUFU (1, 2). Clinically, BCNS is characterized
by early onset and multiple basal cell carcinomas
(BCCs), odontogenic keratocysts and palmoplantar
pitting. Additionally, skeletal and ocular abnormalities
and various extra-cutaneous tumours and cysts are
common (3, 4).

Research on BCNS has mainly focused on somatic
features. Only a few studies have assessed health-
related quality of life (HRQoL) and mental health in
BCNS, with inconsistent results concerning HRQoL
and high levels of depression reported (5, 6).
Intellectual disability has been reported in a minority
(7–18%) of individuals with BCNS (4, 7, 8).
However, cognitive domains and executive functioning,
i.e. cognitive functions such as attention, planning,
problem-solving and management of emotions (9),
remain underexplored. This highlights a critical gap
in the literature and underscores the need for more
research.

The objective of  the current  study was to assess
self-reported HRQoL in adults  with BCNS, identify
factors associated with HRQoL and evaluate levels
of psychological  distress,  fatigue,  pain and everyday
executive functioning.

SIGNIFICANCE
Basal  cell  naevus syndrome (BCNS) is  a  rare genetic
disorder  characterized by multiple  skin cancers and
other health issues.  In this  study,  adults  with BCNS
reported lower quality  of  life  compared to the
general  population,  along with frequent symptoms of
anxiety and executive difficulties,  such as planning,
remembering and multitasking.  Employment or  higher
education was linked to better  quality  of  life,  while
elevated anxiety symptoms and executive difficulties
were linked to poorer  quality  of  life.  The findings
highlight  the mental  difficulties  in  BCNS and suggest
that  psychological  aspects should be addressed in
clinical  care.
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MATERIALS AND METHODS

Study design

This cross-sectional study was conducted at the
Oslo University Hospital, Norway, and is reported in
accordance with the STROBE statement (10). Two
individuals with BCNS were involved in study planning
and interpretation of the results.

Study population

From August 2021 to July 2024, individuals across
Norway with a confirmed diagnosis of BCNS were
invited to the multidisciplinary BCNS clinic at
the Oslo University Hospital and to participate in
the Oslo University Hospital Skin Registry. All
individuals ≥18 years who participated at the BCNS
clinic during this period were eligible for inclusion.
Details regarding the recruitment procedure and the
collection of demographic and clinical data have been
described previously (4). Individuals being assessed
by healthcare professionals as unable to understand
or provide meaningful responses to the questionnaires
were excluded, along with those lacking written
informed consent and not being Norwegian speaking.
Demographic and clinical data were obtained at the
same time as participants completed the instruments.

Instruments

The instruments were administered in conjunction
with clinical consultations at the BCNS clinic at the
Oslo University Hospital. No treatment procedures
were performed during these consultations. Individuals
responded onsite the same day (n=53) or at home (n=9).
For those responding on site, the questionnaires were
completed independently without assistance. Those who
responded at home were instructed to complete the
questionnaires independently and to return them by
mail. The following validated instruments were used,
in Norwegian translations.

• The Short Form 36 Health Survey (SF-36) version 2.0,
consisting of 36 items measuring 8 domains of
physical and mental health, was used to measure
HRQoL (11–13). By aggregating the physical and
mental domain subscales (each scored from 0 to 100),
a physical component summary (PCS) score and a
mental component summary (MCS) score were
calculated, each standardized to a mean of 50 and a
standard deviation of 10. Higher scores indicate better
HRQoL. A licence from Quality Metric was used for
scoring (License Agreement QM051240).

• The Hospital Anxiety and Depression Scale (HADS)
(14) has 14 items, assessing anxiety (7 items) and
depression (7 items) adding up to an anxiety and a
depression subscale score (0–21). A score of ≥8 for
each HADS subscale was used as thresholds to

indicate elevated anxiety or depression symptoms (15,
16).

• The Chalder Fatigue Scale (CFQ-11) (17) has 11 items
measuring physical fatigue (7 items) and mental
fatigue (4 items). The Likert scoring method was used
for scoring (0–3), with the score ranges for total
fatigue, mental fatigue and physical fatigue being 0–
33, 0–12 and 0–21, respectively.

• The Brief Pain Inventory (BPI) (18, 19) has 11 items
measuring the severity of pain and how pain interferes
with everyday living and feelings during the last 24 h.
Each item is scored from 0 (no pain) to 10 (pain as bad
as you can imagine). A Pain Severity Index and a Pain
Interference Index can be calculated as the means of
selected items.

• The Behavioural Rating Inventory of Executive
Function - Adult version (BRIEF-A) (20) was used to
measure everyday executive functioning. The BRIEF-
A has 75 items covering 9 subscales and with 3
calculated indexes. Raw scores are converted to T-
scores (mean=50, SD=10). T-scores ≥65 indicate
clinically significant executive function difficulties
(21).

Additionally, 3 questions were asked capturing
self-reported learning difficulties in childhood, delayed
motor development and troublesome social functioning
in childhood.

Data analyses

Statistical analyses were performed using Stata software
version 18. Due to the explorative nature of this
study, an alpha level of 0.05 was chosen with no
corrections for multiple testing. Gender differences were
assessed using t-tests or Mann–Whitney U tests for
continuous variables, and Fisher exact tests or χ2 tests
for dichotomous variables, as appropriate.

To explore variables associated with the SF-36 PCS
and MCS, multivariate median regression analyses
were conducted in 2 steps. First, a basic model
was constructed including only demographic variables.
Subsequently, this model was expanded by adding
each clinical variable individually to assess its
independent association with PCS/MCS, while adjusting
for demographic variables. The median BRIEF-A GEC
index T-scores were calculated for selected subgroups
and compared with the respective reference groups
using Mann–Whitney U tests. To explore associations
between a HADS anxiety score ≥8 and selected
variables, logistic regressions were performed.

The BCNS group was compared with the general
population of Norway in terms of SF-36 (22), HADS
(23), CFQ-11 (24) and BRIEF-A (25). When possible
(i.e. for the SF-36 and CFQ-11), the population data
were weighted according to the age distribution in
the BCNS group. Independent samples t-tests were

2/8    K. H. Brandtzæg et al. Quality of life and mental health in individuals with BCNS

Acta Derm Venereol 2026

http://medicaljournalssweden.se/actadv


performed to assess mean differences between the
BCNS group and the general population for continuous
variables. One proportion z-tests were performed to
compare proportions between the BCNS group and
general population.

RESULTS

Out of  72 individuals  with BCNS aged ≥18
years,  6 were excluded as they were assessed by
professionals  as  unable to understand or  provide
meaningful  responses to the questionnaires.  These
individuals  were registered with sequelae following
traumatic head injury (n=1) or  stroke (n=1),
cerebral  palsy (n=1) or  intellectual  disability (n=3).
Four individuals  were excluded due to absence of
written informed consent.  There were no significant
differences in gender or  age between participants and
those excluded.

Demographic and clinical characteristics

Among the 62 participants,  34 (55%) were males
and 28 (45%) were females (Table I).  Participants
were from across Norway,  with 31 (50%) from
the South-East,  17 (27%) from the West,  12 (19%)
from the Central  and 2 (3%) from the North.  Most
participants  had a high education level  (>13 years
of education) (61%) and were employed or  engaged
in higher education (66%).  More males than females
were employed or  engaged in higher education (82%
vs 46%, p=0.003).

Considerable variations in clinical  features were
observed (Table I).  No gender-related differences in
clinical  features were found.  All  individuals  except
one had a pathogenic variant  in PTCH1,  with 9 of

the variants  being missense and 14 being loss-of-
function variants.  None of  the individuals  had a
pathogenic SUFU  variant.  In 28 individuals (45%),
the pathogenic variants  were inherited,  while the
variants  were de novo  in  26 individuals  (42%).  In 8
cases (13%),  the type of  inheritance was
unknown.

A broad spectrum of healthcare services had been
involved in the lifetime follow-up of participants (Fig.
1). Fifty-five individuals (89%) had consulted 5 or
more different medical specialists, and 47 (76%) were
regularly followed by a dermatologist. Follow-up by a
mental healthcare professional was less frequent, with
21 individuals (34%) stating that they had received
mental health-care. Eleven individuals (18%) had
consulted a speech therapist.

Twenty-three individuals (37%) reported learning
difficulties in childhood, 15 (24%) delayed motor
development, and 18 (29%) troublesome social
functioning in childhood.

Health-related quality of life

Measuring HRQoL, the median PCS and MCS
scores were 55 and 51,  respectively (Table II).
Females reported poorer  physical  HRQoL compared
with males (median PCS score:  51 vs 56,  p=0.005).

The BCNS group scored lower on several
subscales of  the SF-36 and on the MCS compared
with the general  population (Supplement 1).  The
differences were most  pronounced in females
where mean differences exceed −10 in the general
health,  vitality,  social  functioning and mental  health
subscales.

Psychological distress, fatigue and pain

Fourteen individuals (24%) had a HADS anxiety
score ≥8 and 7 individuals (12%) a HADS
depression score ≥8.  Five individuals scored ≥8 on
both the HADS anxiety and depression scores.  A
higher proportion of  females than males scored ≥8
on the HADS depression scale (Table III).  No
differences were observed between the mean HADS
anxiety and mean HADS depression scores in the
BCNS group compared with the general  population
(Supplement 2).

Females reported higher overall fatigue and physical
fatigue than males as measured by the CFQ-11
(Table III). Compared with the general population,
females with BCNS reported higher physical fatigue
(Supplement 3).

Pain severity and pain interference as measured by
the BPI were low, with up to 42% of participants
reporting no pain.  Females reported significantly
higher pain than males (Table III).

Table I. Demographic and clinical characteristics of 62 adults
with basal cell naevus syndrome

Demographics

Males, n (%) 34 (55%)
Age (years), mean (±SD) 45 (16)
Education>13 years, n (%) 38 (61%)
Employed/Engaged in higher education, n (%) 41 (66%)*
Receiving disability benefits, n (%)
Old-age pensioner, n (%)

12 (19%)
9 (15%)

Married/Partner, n (%) 33 (53%)
Single/Divorced/Widower/Widow, n (%) 29 (47%)
Living alone, n (%) 21 (34%)
Living with others, n (%) 41 (66%)
Clinical data
Age at basal cell naevus syndrome diagnoses (years), median
(IQR)

24 (14–37)

Number of lifetime basal cell carcinomas, median (IQR) 34 (4–150)
≥100 lifetime basal cell carcinomas, n (%)
Number of basal cell carcinomas at inclusion visit, median (IQR)

21 (34%)
1 (0–4)

Number of lifetime odontogenic keratocysts, median (IQR) 5 (1–9)
Eye abnormality, n (%) 25 (41%)
Skeletal abnormality, n (%) 60 (97%)
Neurological disease #, n (%) 12 (19%)

* Sex differences p=0.003. # i.e. intracranial tumours, hydrocephalous and
epilepsy.
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Executive functioning

Females scored significantly higher than males on the
BRIEF-A subscale of emotional control (Table IV). The
proportion scoring above the clinical cut-off (T-score
≥ 65) was significantly higher in 6 of 9 subscales,
as well as for the BRI index, among those with
BCNS compared with the general population (Fig.
2). The BCNS group scored significantly higher than
the general population on all BRIEF-A indexes and
subscales, except for the initiate and task monitor
subscales (Supplement 4).

Modelling of factors associated with HRQoL, anxiety
and executive functioning

The regression models assessing HRQoL demonstrated
that engagement in employment or higher education
was associated with better physical and mental HRQoL,

whereas a HADS anxiety score ≥8 and elevated
BRIEF-A GEC Index T-score were associated with
poorer mental HRQoL (Supplement 5).

The median BRIEF-A GEC Index T-score was
elevated among individuals with self-reported learning
difficulties in childhood, those not engaged in
employment or higher education, those reporting
troublesome social functioning in childhood and those
with a HADS anxiety score ≥8 compared with the
respective reference groups (Supplement 6).

A HADS anxiety score ≥8 was associated with pain
and self-reported troublesome social functioning in
childhood (Supplement 7).

No significant associations were observed between
the number of BCCs or other clinical features, type of
pathogenic PTCH1 variant or type of inheritance and
HRQoL, HADS anxiety score ≥8 or the BRIEF-A GEC
index T-score (Supplement 5, 6 and 7).

Fig. 1. Medical specialists, allied health professionals and educational support services involved in the lifetime follow-ups of 62
individuals with basal cell naevus syndrome. Each individual could have consulted all types of specialists, allied health professionals and
educational support services.

Table II. Median (IQR) scores of the Short Form 36 (SF-36) Health Survey subscales in adults with basal cell naevus syndrome

Total

(n=60–61#*)

Male

(n=33)

Female

(n=27–28*)

p-value**

Physical functioning 95 (75–100) 100 (90–100) 85 (50–95) 0.001
Role-physical 100 (59–100) 100 (94–100) 75 (38–100) 0.002
Bodily pain 84 (61–100) 84 (72–100) 67 (46–100) 0.03
General health 72 (50–87) 82 (67–90) 55 (35–75) <0.001
Vitality 56 (38–69) 63 (44–75) 50 (25–69) 0.03
Social functioning 88 (75–100) 88 (75–100) 75 (44–100) 0.007
Role-emotional 92 (75–100) 100 (83–100) 79 (54–100) 0.01
Mental health 75 (65–85) 80 (65–90) 75 (60–85) 0.10
Physical component summary 55 (47–59) 56 (54–60) 51 (37–56) 0.005
Mental component summary 51 (43–56) 53 (47–57) 48 (40–54) 0.11

#Missing = 1-2
*One individual did not respond to the subscales role-physical, vitality and mental health. Consequently, the PCS and MCS scores were not calculated for this
individual.
**Comparison of median scores in males and females; p-values calculated by Mann–Whitney U tests.
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DISCUSSION

This cross-sectional study reveals reduced HRQoL
and highlights symptoms of anxiety and self-reported
everyday executive deficits in individuals with BCNS.

Individuals  with BCNS scored lower on several
SF-36 subscales capturing physical  and mental
domains,  as  well  as  the MCS, compared with
the general  population.  However,  the wide score
ranges indicate that  BCNS has a variable impact
on HRQoL, consistent  with prior  research (5,  6).
No associations were observed between number
of BCCs and HRQoL, which contrasts  with a

previous study reporting poorer  HRQoL among
individuals with ≥100 BCCs (6).  In our study,
most  participants were regularly followed by a
dermatologist,  and the number of  BCC at  inclusion
was low, implying that  they were adequately treated.
As emotional  support  has been linked to life
satisfaction among adults  with rare diseases (26),
the absence of  reduced HRQoL among those with
≥100 BCCs in our study may reflect  the emotional
support  provided through regular  clinical  follow-ups.
However,  important  aspects  of  the disease burden
may not  have been fully captured,  as  variables

Fig. 2. Proportions with a Behavior Rating Inventory of Executive Function – Adult version sub-scale score or index score above the
clinical cut off (T-score ≥65) in the basal cell naevus syndrome group (green bars) compared with the general population of Norway
(blue bars) (25). (*) p<0.05. (**) p≤0.001.

Table III. Median (IQR) scores of the Hospital Anxiety and Depression Scale (HADS), Chalder Fatigue Scale and Brief Pain Inventory
subscales in adults with basal cell naevus syndrome

Total Male Female p-value*

Hospital Anxiety and Depression Scale (n=58#) (n=33) (n=25)
HADS anxiety score Median (IQR) 3 (2–7) 3 (2–5) 4 (2–9) 0.56

Score≥8, n (%) 14 (24) 7 (21) 7 (28) 0.55
HADS depression score Median (IQR) 2 (1–6) 3 (1–5) 1 (1–7) 0.52

Score≥8, n (%) 7 (12) 1 (3) 6 (24) 0.04
Chalder Fatigue Scale (n=59##) (n=33) (n=26)
Total fatigue 12 (10–15) 11 (10–13) 14 (11–20) 0.02
Mental fatigue 4 (4, 5) 4 (4) 4 (4–6) 0.14
Physical fatigue 8 (6–10) 7 (6–8) 10 (7–14) 0.008
Brief Pain Inventory (n=60–62###**) (n=33–34**) (n=27–28**)
Pain severity index (0–10) 1 (0–2) 1 (0–2) 2 (1–3) 0.01
Pain interference index (0–10) 0 (0–2) 0 (0–0) 1 (0–4) <0.001

#Missing = 4. ##Missing = 3. ###Missing = 0-2.
* Comparison of median scores in males and females; p-values calculated by Mann–Whitney U tests, and comparison of proportions with a HADS anxiety score
and a HADS depression score ≥8 in males and females; p-values calculated by χ2 test (HADS anxiety score ≥8) and Fisher exact test (HADS depression score ≥8).
**One female and one male did not respond to the Brief Pain Inventory Pain interference index.
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such as facial  involvement,  scarring and number of
surgical  procedures were not  assessed.

Individuals with BCNS often exhibit characteristic
visible features, such as macrocephaly, broad nasal
bridge and multiple scars from prior surgeries.
Additionally, BCNS is a rare condition, and individuals
may never have met others with the condition. They
may also encounter physicians with limited knowledge
of BCNS. These factors may contribute to feelings of
loneliness and anticipation of stigma, both of which may
reduce HRQoL (27, 28). However, the study's cross-
sectional design does not allow causal conclusions and
further studies are warranted.

The HADS is a well-established screening tool
for depression and anxiety, with subscale scores ≥8
indicating clinical symptoms and scores≥11 suggesting
a probable mood disorder (15, 16). Elevated anxiety
symptoms (HADS score ≥8) were more prevalent in the
BCNS sample than in the general population of Norway
(24% vs 15.5%) (15), consistent with research on other
rare diseases and hereditary cancer syndromes (29, 30).
Based on patient interviews, Mathias et al. identified
concerns about passing the disorder to their children,
their appearance, jaw cysts and medical follow-up as
key worries in BCNS (31), all of which may have
contributed to the elevated anxiety symptoms observed.
Further studies are needed to better understand the
underlying causes of anxiety in BCNS.

In a recent cross-sectional study of BCNS, 9 of 72
individuals aged ≥18 years, 62 of whom participated in
the current study, reported any episode of symptoms
of anxiety (4). This discrepancy suggests potential
underdiagnosis of anxiety in BCNS. Consistent with
another study, pain was associated with anxiety (32).

The pain instrument used measured pain experienced
within the past 24 h, and the study was conducted

independently of surgical procedures. Our observation
of no pain increase implies that individuals with BCNS
in general do not experience chronic pain.

The study identified self-reported everyday executive
deficits in BCNS. The pattern of BRIEF-A index
scores in individuals with BCNS resembled those
observed in neurological conditions but differed from
patterns observed in neuropsychiatric disorders (33).
Self-reported everyday executive deficits, as measured
by the GEC Index, were associated with reduced
mental HRQoL, a HADS anxiety score ≥8, self-reported
learning difficulties, self-reported troublesome social
functioning in childhood and disengagement from
employment or higher education. These findings imply
that individuals with BCNS may experience difficulties
across multiple domains of everyday life. The BRIEF-A
measures self-reported executive functioning and does
not assess objective neuropsychological impairment.
Our findings highlight the need for neuropsychological
testing to be included in further studies to more
comprehensively evaluate executive function in BCNS.

Most participants had a high education level and
were engaged in employment or higher education.
However, the proportion receiving disability benefits
was nearly twice that of the general population
(19% vs 10.7%) (34). The BCNS phenotype varies
considerably. For individuals with a high disease
burden, maintaining full-time employment may be
challenging. A relationship was observed between
disengagement from employment or higher education
and everyday executive deficits, and between everyday
executive deficits and self-reported learning difficulties.
It may be hypothesized that executive deficits underlie
both learning difficulties and challenges in engagement
in employment and higher education.

Overall, females tended to report poorer outcomes
than males across most instruments. The reasons for
these differences remain unclear but are unlikely
explained by differences in somatic features, as no
gender differences were observed in these variables.
Population-based studies have shown that females tend
to report lower scores on the SF-36 subscales, higher
symptoms of anxiety and greater total and physical
fatigue (22, 24, 35). Similar trends may apply to
individuals with BCNS. Further research is needed to
better understand these gender-related differences.

This study reveals a wide range of mental health
issues among individuals with BCNS, several of which
were observed associated with HRQoL. However, only
a minority of participants had received mental health-
care, in contrast to the comprehensive somatic follow-
up provided (Fig. 1). Moreover, 18% had received
speech therapy, a therapy not traditionally included in
BCNS care and thus warranting further investigation.
Overall, both somatic and mental health issues varied
considerably among individuals, underscoring the need

Table IV. Median (IQR) T-scores of the Behaviour Rating
Inventory of Executive Function – Adult version subscales in
adults with basal cell naevus syndrome

Total

(n=61#)

Male

(n=34)

Female

(n=27)

p-value*

Inhibit 48 (43–54) 47 (42–52) 49 (43–57) 0.43
Shift 48 (43–61) 48 (43–56) 54 (40–66) 0.26
Emotional control 48 (42–59) 45 (41–54) 57 (45–64) 0.01
Initiate 52 (42–64) 51 (42–63) 55 (42–67) 0.37
Working memory 53 (43–65) 52 (40–64) 59 (43–67) 0.25
Plan/organize 52 (44–63) 51 (43–67) 56 (45–68) 0.05
Task monitor 48 (43–56) 48 (40–55) 50 (43–62) 0.28
Self-monitor 42 (38–54) 42 (38–54) 47 (42–60) 0.17
Organization of
materials

48 (43–59) 47 (40–57) 50 (47–63) 0.12

Metacognition
index

53 (43–61) 51 (41–60) 57 (47–66) 0.13

Behavioural
regulation index

48 (41–57) 45 (41–53) 52 (44–62) 0.08

Global executive
composite index

50 (43–60) 49 (40–58) 55 (44–65) 0.11

#Missing = 1.
* Comparison of median scores in males and females; p-values calculated by
Mann–Whitney U tests.
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for a personalized, multidisciplinary approach to the
BCNS healthcare.

Strengths and limitations

To our knowledge, this is the largest study to assess
mental health issues and the first to evaluate executive
functioning in BCNS. By using well-established
generic instruments, comparisons with data from the
general population were possible. However, there
are some limitations. Individuals assessed as unable
to understand and providing meaningful responses
to the questionnaires were excluded, likely omitting
those who struggle most with mental health issues.
Questionnaires were completed both at home and
onsite, and differences in privacy, time available,
perceived pressure or assistance from others may
have varied between settings. This variability may
have introduced measurement bias, as self-reported
outcomes can be influenced by the settings under which
questionnaires are completed. Further, participants may
have responded more positively due to their relationship
with the BCNS clinic. Skin-related symptoms were only
limitedly assessed in the present study. Further studies
should consider including a validated questionnaire
like Skindex-29 (36) to better address these aspects.
Adjustment for differences in age distribution between
the BCNS group and the population data for the BPI,
HADS and BRIEF-A was not possible, potentially
introducing bias. Many measures were skewed, making
medians the most appropriate statistics to report.
Nevertheless, comparisons with the general population
were based on observed means as reported in reference
studies. The proportion of participants with a high
education level in the BRIEF-A reference population
was higher than that reported by Statistics Norway (37),
which may have biased these comparisons. Executive
functioning was assessed through self-report. Further
studies employing objective neuropsychological testing
are needed to more fully evaluate the cognitive aspects
in BCNS. Although the study sample was relatively
large for a rare disease, the absolute sample size
was limited, especially for subgroup analyses and
regression models. In addition, numerous exploratory
comparisons were performed without correction for
multiple testing. These limitations should be considered
when interpreting the findings.

Conclusion

A substantial proportion of individuals with BCNS
reported anxiety symptoms, everyday executive deficits
and reduced HRQoL. We suggest to screen for anxiety
and executive functioning to identify individuals at risk
and facilitate access to psychological support. Further
studies are needed to better understand the relationships

between somatic features, mental health and HRQoL in
BCNS.
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