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Abstract: Background: Dermatological conditions extend beyond physical symptoms, profoundly
impacting the psychological well-being of patients. This study explores the intricate relationship
between depressive symptoms, quality of life (QoL), and personality traits in individuals diag-
nosed with specific genodermatoses. Methods: The study cohort comprised 30 patients with gen-
odermatoses treated at the dermatology clinic, and a healthy control group. Standardized survey
questionnaires: The Dermatology Life Quality Index (DLQI), Beck’s Depression Inventory (BDI),
and NEO Five-Factor Inventory (NEO-FFI) were employed for assessments. Results: The findings
indicate a significantly elevated risk of severely or very severely reduced QoL in the study group
compared to matched controls (OR = 22.2, 95% CI: 2.7–184.8). Specifically, individuals with ichthyosis
exhibited a staggering 131-fold higher risk of diminished QoL compared to the control group. Fur-
thermore, the prevalence of depression was higher in the study group than in the control group
(36.7% vs. 10%; p = 0.0086). A detailed analysis revealed that patients with low or average agreeable-
ness exhibited a notably higher incidence of depression compared to those with high agreeableness
(100% or 75% vs. 28.6%; p = 0.0400). Similarly, individuals with high levels of neuroticism had a
significantly higher incidence of depression compared to those with average or low levels of neu-
roticism (rates: 66.7% vs. 9.1% or 0%, respectively; p = 0.0067). Conclusions: The study underscores
a substantial correlation between genodermatoses and the mental health of affected individuals,
underscoring the imperative consideration of psychological factors in the management of hereditary
skin disorders. Our study’s primary limitation is the small sample size, stemming from difficulties in
recruiting participants due to the rare nature of the studied conditions.

Keywords: Beck’s Depression Inventory; NEO Five-Factor Inventory; Dermatology Life Quality
Index; genodermatosis; ichthyosis; palmoplantar keratoderma
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1. Introduction

The impact of dermatological conditions reaches beyond the physical symptoms,
significantly affecting patients’ psychological health. The presence of characteristic skin
lesions, particularly on exposed parts of the body, can lead to isolation, irritability, sadness,
and low self-esteem in patients. The affected individuals may also experience physical
symptoms such as pruritus, pain, desquamation, skin redness, and, notably in certain types
of ichthyoses, complications like anhidrosis, alopecia and ectropion. Furthermore, patients
with certain dermatological conditions are sometimes excluded from the community. These
aspects can affect the ability of patients to work, learn and participate in social life [1–4].

The psychological impact of dermatological conditions has been measured using
various tools. Quality of life (QoL) describes the overall well-being of individuals or
entire societies. It includes multiple domains such as physical and mental health, employ-
ment, education, identity, or wealth [5]. The Dermatology Life Quality Index (DLQI) is a
questionnaire that addresses skin issues in various aspects of life [6]. Another tool is the
NEO Five-Factor Inventory (NEO-FFI), which is a scale for measuring five key personality
aspects: neuroticism, extraversion, openness to experience, agreeableness, and conscien-
tiousness. The presence and severity of depressive symptoms may be assessed using Beck’s
Depression Inventory (BDI) and modified version BDI-II [7].

The existing research has unequivocally demonstrated that there is a strong association
between dermatological conditions and mental health problems, with mental disorders
affecting between 30% and 40% of dermatological patients [1–4]. Depression often accom-
panies inflammatory skin disorders like atopic dermatitis and psoriasis [8]. Numerous
studies have examined the influence of ichthyosis on the quality of life, some specifically
addressing the QoL of children with congenital ichthyosis. The findings of these studies
indicate that congenital ichthyosis can adversely affect various aspects of life, leading to a
diminished QoL [5,9,10].

The aim of this study was to investigate the interplay between depressive symptoms,
QoL, and personality traits assessed by the NEO-FFI Scale in patients with selected geno-
dermatoses. Through a comprehensive analysis, we sought to determine the impacts of
these dermatological conditions on mental health, with a particular focus on understand-
ing the association between specific genodermatoses, overall QoL, and the occurrence of
depression and its levels. Additionally, we aimed to explore the role of personality traits, as
measured by the NEO-FFI Scale, in influencing the psychological well-being of individuals
affected by genodermatoses.

2. Materials and Methods
2.1. Study Population

The study population included patients with genodermatoses, treated at the Dermatology
Outpatient Langiewicza 6a in Lublin and Dermatology Clinic of the Clinical Public Hospital
No. 1 in Lublin. They were enrolled in the study between April 2019 and September 2023.
Most patients had their diagnoses verified genetically based on genetic testing performed
at the Institute of Mother and Child, Warsaw or MedGen Medical Center, Warsaw. All the
patients provided informed consent to join the study. The Bioethics Committee at the Medical
University of Lublin approved the study (KE-0254/91/2021, KE 0254/87/03/2023).

The control group was recruited from healthy hospital employees and patient family
members without skin disorders who belonged to the same cultural circle. The study and
control groups were European Caucasians.

2.2. Patients Assessment

The author’s questionnaire included inquiries regarding sociodemographic details and
specific questions about the symptoms associated with ichthyosis. The first part contained
standard variables such as gender, age, education, and residency. The second focused on
symptoms related to the disease, such as pain, scaling, itching, peeling, redness, infiltration,
and the affected area.
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The study was based on the standardized survey questionnaires DLQI, BDI and NEO-
FFI. The QoL of patients with ichthyosis was assessed using the DLQI. The questionnaire
consisted of 10 single-choice questions, and each question was assigned a point value
according to a Likert scale ranging from 0 to 3. The maximum score was 30 points. The
higher the score, the more impacted the patient’s QoL. The reliability of the Polish version
of the DLQI, expressed by a correlation coefficient, was 0.56. Its internal consistency was
also very good, as confirmed by a high value of the Cronbach’s coefficient (0.90).

The BDI was applied in the full version of 21 items corresponding to all major de-
pressive symptoms. The first 13 items pertain to the affective–cognitive symptoms of
depression, including: pessimism, feeling of guilt, low mood, sense of failure, self-hate,
loss of satisfaction, sense of punishment, loss of self-acceptance, crying for help, wish for
death, irritability, social withdrawal, difficulties in decision-making. The other 8 items
cover somatic symptoms, which may be present in depression: disturbed body image,
disturbed sleep, fatigue, work inhibition, loss of appetite, loss of weight, somatic preoc-
cupation, and lowered libido. There are four response options for each item and a score
from 0 to 3 is given based on severity, with a total score of 0–39 grouping patients in groups
of no depressive disorder (0–11), mild depression (12–26), moderate depression (27–37),
severe depression (38–49) and very severe depression (50–60).

To analyze personality traits, we used the NEO-FFI scale. The questionnaire comprises
60 items used for self-assessment on a 5-point Likert scale.

2.3. Statistical Analysis

The data collected in the spreadsheet were analyzed using Statistica (version 13 PL)
and MedCalc (version 15.8 PL) software. Based on the results of the D’Agostino–Pearson
test, the normality of the distribution of continuous variables was verified. Due to the
non-normal distribution of continuous variables, non-parametric tests were used in the
subsequent stages of statistical analysis. For the same reason, the median was used as a
measure of data concentration, while data dispersion was presented using the interquartile
range (IQR) and minimum–maximum range. The Mann–Whitney U test was used when
comparing two independent groups regarding the distribution of a continuous variable.
Statistically significant results of the comparisons mentioned above were presented using
box-and-whisker plots. Dichotomized or categorical variables were expressed using ab-
solute numbers and percentages. Comparisons of dichotomous or categorical variables
between the groups were performed using the Fisher exact test (if two groups and cate-
gories of a variable were compared) or the Chi-square test with the Yates correction (if
more than two categories of a variable were compared). In the case of comparisons of these
types of variables, statistically significant results were presented using bar charts. The
risk/chance of a specific clinical event occurring (depending on the presence of a given
variant of the analyzed categorical variable) was estimated using the odds ratio test. In all
tests used in the statistical analysis, results in which the alpha error (p) had values lower
than 0.05 were interpreted as significant. In turn, results with a p-value in the range of
0.05–0.07 were considered to show a trend towards statistical significance.

3. Results
3.1. Characteristics and Comparison of the Study and Control Groups in Terms of Basic
Demographic, Environmental and Educational Variables

The study included 30 patients (21 women and 9 men) with genodermatoses aged 16 to 79
(Table 1). Detailed characteristics of the study group are presented in Supplementary Table S1.
The control group comprised 30 age- and sex-matched individuals without skin disorders.
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Table 1. Patient characteristics.

Patient Characteristics Values Study Group (n = 30)

Sex
Men 9 (30%)

Women 21 (70%)

Age (years) median [IQR] (Min–Max) 36 [26–47] (16–79)

Genodermatosis type

Autosomal Recessive Congenital
Ichthyosis (ARCI) 1 (3.3%)

Ectrodactyly–ectodermal dysplasia
clefting syndrome (EEC) 1 (3.3%)

Erythrokeratodermia variabilis (EV)-like
changes 1 (3.3%)

Erythrodermic ichthyosis 2 (6.7%)
Ichthyosis with confetti 1 (3.3%)

Lamellar ichthyosis 9 (30%)
Keratoderma palmoplantare 5 (16.7%)

Ichthyosis vulgaris 10 (33.3%)

Scales on exposed parts of the body
No 14 (46.7%)

Yes 16 (53.3%)

% of the body surface covered in lesions Median [IQR] (Min–Max) 90% [10–100%]
(1–100%)

The whole body is covered in scales No 16 (53.3%)
Yes 14 (46.7%)

Color of scales

Transparent 1 (3.3%)
White 4 (13.3%)
Yellow 4 (13.3%)
Brown 5 (16.7%)
Beige 6 (20%)

Multicolored 10 (33.3%)

Skin itching Median [IQR] (Min–Max) 4.5 [3–7] (1–10)

Redness Median [IQR] (Min–Max) 5 [3–6] (1–10)

Exfoliation Median [IQR] (Min–Max) 7 [4–9] (1–10)

Infiltration
No 17 (56.7%)
Yes 13 (43.3%)

Pain (VAS) Median [IQR] (Min–Max) 2 [1–5] (0–8)

Level of sweating

Absolutely no sweating 3 (10%)
No sweating 10 (33.3%)

Normal sweating 7 (23.3%)
Increased sweating 10 (33.3%)

Ectropion No 22 (73.3%)
Yes 8 (26.7%)

Sleep disorders No 20 (66.7%)
Yes 10 (33.3%)

Inability to fully close the eyelids No 17 (56.7%)
Yes 13 (43.4%)

The feeling of ear plugging No 17 (56.7%)
Yes 13 (43.4%)

Hearing loss No 24 (80%)
Yes 6 (20%)

Performance status (on the Karnofsky
scale) scale of ability Median [IQR] (Min–Max) 90 [60–100] (25–100)
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The study and control groups were balanced in terms of variables such as: gender
dominated by women (70% vs. 70%; p = 0.7782), median age (36 years and 36.5 years, respec-
tively; p = 0.8940), place of residence (urban residents constituted 60% and 83.3%, respectively;
p = 0.0856) and education; in both groups, people with higher education predominated
(percentages: 50% vs. 73.3%, respectively; p = 0.1987).

Our study group was diverse and consisted of many cases that differed genotypically
and phenotypically, but with a common feature of persistent skin disease. In our study,
23 patients were classified as ichthyoses, 5 as keratodermas, 1 had ectrodactyly–ectodermal
dysplasia clefting (EEC) syndrome [11], and 1 had erythrokeratoderma variabilis-like
lesions. The confirmed mutations are presented in Supplementary Materials Table S1.

3.2. Clinical Characteristics of the Study Group

The key clinical details of the study group are summarized in Table 1. Lesions
on exposed body parts were noted in 53.3% of respondents, while scales on the entire
body were observed in 46.7% of patients. The most frequently observed scales were
of different colors and the median percentage of body surface area covered by lesions
was 90% (min–max: 1–100%). The medians (and min–max ranges) of the scores obtained
in the scales assessing skin itching, peeling and redness were 4.5 (1–10), 7 (1–10), and
5 (1–10), respectively. According to the VAS scale, the median (and min–max range) of pain
values was 2 (0–8). Infiltration was noted in 43.3% of respondents. Increased sweating, no
sweating and no sweating at all (hypohidrosis and anhidrosis) were observed in 33.3%,
33.3% and 10% of patients, respectively. Ectropion was present in 26.7% of respondents.
Sleep disorders were recorded in 33.3% of patients. However, eyelid closure, ear plug-
ging and hearing loss were noted in 56.7%, 43.4% and 20% of respondents, respectively.
The overall performance status, measured using the Karnofsky scale, had a median of
90 points for the examined patients, with a range 25–100 points. That means that patients
with median performances could carry on normal activities with minor disease symptoms.
Disease-causing variants were found in all patients subjected to molecular testing.

3.3. Quality of Life Assessed Using the Dermatology Life Quality Index

A significantly higher incidence of reduced QoL according to the DLQI scale was ob-
served in the study group compared to the control group (100% vs. 30%; p < 0.0001). There-
fore, it was estimated that the risk of reduced QoL was significantly (131-fold) higher in
the study group compared to the control group (OR = 138.1, 95%CI: 7.6–2501.3; p = 0.0009).
Detailed comparisons revealed slightly, moderately, severely, or very severely reduced
DLQI, observed significantly more frequently in the study group as compared to controls
(33.3%, 23.3%, 36.7%, or 6.7% vs. 20%, 6.7%, 3.3% or 0%, respectively; Figure 1A). Mod-
erately, severely, and very severely reduced QoL assessed according to the DLQI scale
also occurred significantly more often in the study group compared to the control group
(43.3% vs. 10%; p < 0.0001). Therefore, it was estimated that the risk of moderately reduced,
severely, or very severely reduced QoL was significantly (18 times) higher in the study
group compared to the control group (OR = 18, 95%CI: 4.4–74; p = 0.0001). Moreover,
severely reduced and very severely reduced QoL according to the DLQI scale also occurred
significantly more often in the study group compared to the control group (43.3% vs. 3.3%;
p < 0.0008). It was estimated that the risk of severely or very severely reduced QoL was ap-
proximately 22 times higher in the study group compared to the control group (OR = 22.2,
95%CI: 2.7–184.8; p = 0.0042). Detailed data on the comparison of the QoL assessed using
the DLQI in the study group and control are presented in Table 2.
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Table 2. Comparison of study group and control in terms of quality of life assessed using the Der-
matology Life Quality Index. 

Variable: DLQI 
Study Group 

(n = 30) 
Controls 
(n = 30) p 

Normal 0 (0%) 21 (70%) 

<0.0001 * 
Slightly reduced 10 (33.3%) 6 (20%) 

Moderately reduced 7 (23.3%) 2 (6.7%) 
Severely reduced 11 (36.7%) 1 (3.3%) 

Very severely reduced 2 (6.7%) 0 (0%) 
Normal 0 (0%) 21 (70%) 

<0.0001 * 
Reduced  30 (100%) 9 (30%) 

Normal, slightly reduced 10 (43.3%) 27 (90%) 
<0.0001 * 

Moderately reduced,  20 (56.7%) 3 (10%) 

Figure 1. Bar graphs demonstrating the comparison of: quality of life (A) or the occurrence and
severity of depression (B) in the study group and the controls; quality of life depending on sleep
disorders (C) or agreeableness level (D) in the study group; occurrence of depression depending on
neuroticism (E) or agreeableness (F) level in the study group.

Table 2. Comparison of study group and control in terms of quality of life assessed using the
Dermatology Life Quality Index.

Variable: DLQI Study Group
(n = 30)

Controls
(n = 30) p

Normal 0 (0%) 21 (70%)

<0.0001 *
Slightly reduced 10 (33.3%) 6 (20%)

Moderately reduced 7 (23.3%) 2 (6.7%)
Severely reduced 11 (36.7%) 1 (3.3%)

Very severely reduced 2 (6.7%) 0 (0%)

Normal 0 (0%) 21 (70%) <0.0001 *Reduced 30 (100%) 9 (30%)

Normal, slightly reduced 10 (43.3%) 27 (90%)
<0.0001 *Moderately reduced, 20 (56.7%) 3 (10%)

Severely reduced, very severely reduced

Normal, slightly reduced, moderately reduced 17 (56.7%) 29 (96.7%) 0.0008 *Severely reduced, very severely reduced 13 (43.3%) 1 (3.3%)
* Statistically significant result.
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3.4. Incidence and Level of Depression

In the study group, there was a higher prevalence of depression than in the control
group (43.3% compared to 10%, p = 0.0086). Therefore, it was estimated that the risk of
depression was approximately seven times higher in the study group compared to the
control group (OR = 6.8, 95% CI: 1.7–27.7; p = 0.0067). Furthermore, severe depression
was significantly more prevalent among study participants than controls (36.7% vs. 0%;
p = 0.0016; Figure 1B). Detailed data regarding the comparison of the study and control
groups in terms of the occurrence and level of depression assessed using BDI are presented
in Table 3.

Table 3. Comparison of the study group and control in terms of the occurrence and level of depression
assessed using Beck’s scale.

Variable: Depression Study Group
(n = 30)

Control
(n = 30) p

No depressive disorders 17 (56.7%) 27 (90%)
0.0086 *Depression 13 (43.3%) 3 (10%)

No depressive disorders 17 (56.7%) 27 (90%)

0.0016 *
Mild depression 1 (3.3%) 3 (10%)

Moderate depression 1 (3.3%) 0 (0%)
Severe depression 11 (36.7%) 0 (0%)

* Statistically significant result.

3.5. Comparison of the Study and Control Groups in Terms of the Personality Inventory

The study group and controls did not differ significantly in terms of personality
inventory. Detailed data regarding the comparison of the study group and control in terms
of personality inventory assessed using the NEO-FFI questionnaire are presented in Table 4.

Table 4. Comparison of the study group and control in terms of personality inventory assessed using
the NEO-FFI questionnaire.

Personality
Inventory Level Study Group

(n = 30)
Control
(n = 30) p

Openness to
experience

Low 2 (6.7%) 0 (0%)
0.3292Moderate 8 (26.7%) 10 (33.3%)

High 20 (66.7%) 20 (66.7%)

Neuroticism
Low 1 (3.3%) 2 (6.7%)

0.4158Moderate 11 (36.7%) 15 (50%)
High 18 (60%) 13 (43.3%)

Agreeableness
Low 1 (3.3%) 2 (6.7%)

0.8187Moderate 8 (26.7%) 7 (23.3%)
High 21 (70%) 21 (70%)

Extroversion
Moderate 9 (30%) 7 (23.3%)

0.7703High 21 (70%) 23 (76.7%)

Scrupulousness
Low 0 (0%) 1 (3.3%)

0.1949Moderate 9 (30%) 4 (13.3%)
High 21 (70%) 25 (83.3%)

3.6. The Relationship of Demographic, Social, Educational, and Clinical Variables with the
Dermatology Life Quality Index in the Study Group

In patients with a significantly or very severely reduced QoL, a significantly higher
median redness score was recorded compared to those in whom it was normal, or slightly
or moderately reduced (medians, respectively: 6 vs. 4; p = 0.0019; Figure 2A). More-
over, a significantly higher incidence of severe or very severe reduction in QoL was
noted in patients with sleep disorders compared to those who had no sleeping prob-
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lems (rates: 80% vs. 25%, respectively; p = 0.0133; Figure 1C). None of the other assessed
demographic, social, educational, and clinical factors were significantly associated with
QoL. Detailed data on the association of demographic, social, educational, and clinical
factors with QoL assessed by the DLQI are presented in Supplementary Table S2.
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Figure 2. Box–whisker graph demonstrating the comparison of: the redness depending on DLQI
level in the study group (A); the skin itching (B) or the exfoliation (C) depending on depression
occurrence in the study group.

3.7. Relationship between Personality Inventory Assessed by NEO-FFI Questionnaire and Quality
of Life Assessed by Dermatology Life Quality Index in the Study Group

In patients with a low or average level of agreeableness compared to those with a high
level of agreeableness, a significantly more frequent occurrence of severely or very severely
reduced QoL was observed (percentages: 100% or 75% vs. 28.6%, respectively; p = 0.0400;
Figure 1D). None of the other parameters assessed using the NEO-FFI questionnaire were
significantly correlated to the QoL. Detailed data on the relationship between personality
inventory assessed using the NEO-FFI questionnaire and the QoL assessed using the DLQI
in the study group are presented in Supplementary Table S3.

3.8. Relationship of Demographic, Social, Educational, and Clinical Variables with the Occurrence
of Depression in the Study Group

Patients with depression had a significantly higher median skin itching score than
those without depression (medians: 7 vs. 4, respectively; p = 0.0238; Figure 2B). Moreover,
it was observed that patients with depression had a slightly higher median exfoliation
score than those without depression (however, the result show a trend towards signifi-
cance: medians: 9 vs. 5, respectively; p = 0.0518; Figure 2C). None of the other assessed
demographic, social, educational, and clinical factors were significantly associated with
depression (assessed according to the Beck questionnaire). Detailed data on the association
of demographic, social, educational, and clinical factors with the occurrence of depression
(Beck’s scale) are presented in Supplementary Table S4.
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3.9. Relationship between Personality Inventory Assessed Using the NEO-FFI Questionnaire and
Depression Evaluated with Use of Beck’s Scale in the Study Group

In patients with high levels of neuroticism compared to those with average or low lev-
els of neuroticism, a significantly higher incidence of depression was observed
(rates: 66.7% vs. 9.1% or 0%, respectively; p = 0.0067; Figure 1E). In turn, in patients
with a low or average level of agreeableness compared to those with a high level of agree-
ableness, a significantly higher incidence of depression was noted (percentages: 100% or
75% vs. 28.6%, respectively; p = 0.0400; Figure 1F). None of the other parameters assessed
using the NEO-FFI questionnaire were significantly associated with the occurrence of
depression. Detailed data on the relationship between personality inventory assessed
using the NEO-FFI questionnaire and depression in the study group are presented in
Supplementary Table S5.

4. Discussion

Skin diseases significantly impact the daily activities and mental well-being of affected
patients. Therefore, research into QoL makes a valuable contribution to dermatology. Our
study demonstrates a reduction in QoL among all patients examined. QoL, as assessed by
DLQI, was slightly reduced in 33.3% of suffering patients, moderately reduced in 23.3%,
severely reduced in 36.7%, and very severely reduced in 6.7%.

The study by Mazereeuw-Hautier et al. was the first work that investigated specific
factors influencing the QoL of patients with ichthyosis, including mobility-limiting pain [12].
The study by Dreyfus demonstrates that pain, discomfort, and social aspects were most
strongly correlated with the clinical severity of the disease. The highest DLQI scores were
observed in patients reporting cutaneous pain, female patients and patients who lived
alone [13]. Our study shows that patients with severely reduced QoL more frequently
reported increased skin redness and sleep disorders. Enhanced skin redness may negatively
influence social interactions, potentially resulting in increased psychological distress and
a subsequent reduction in QoL. Additionally, the associated sleep disorders contribute
to a cycle of fatigue and cognitive impairment, which intensifies irritability and further
diminishes the QoL.

The available research shows that the QoL can also depend on the age and sex of the
patients. According to Ganemo, the impact of the skin disease varies throughout a patient’s
life, but is most pronounced in childhood [9,14]. However, in a study by Kamalpour
et al., adults had significantly higher mean DLQI scores than children, and women had
significantly higher mean DLQI scores than men (irrespective of age) [15]. In the study by
Sun et al., male patients reported slightly lower median DLQI scores [10]. According to
Gutiérrez-Cerrajero, one of the reasons for the higher DLQI scores for women is significant
social pressure regarding their outward appearance [16].

Another significant aspect is the relationship between genodermatoses and the men-
tal/emotional state of patients. In our study, depression was found in 43.3% of patients,
while 36.7% of them had severe depression. The control group included 90% of individuals
with no depression syndromes and 10% with mild depression. While the specific numbers
may differ due to conditions such as the different demographics of the study group or
different cultural circles, the trend visible in our study agrees with the literature. Cortés
et al. described a group of 24 patients with lamellar ichthyosis aged 17–52 years. The
BDI scores demonstrate that 20% of the respondents had no depression, 20% showed mild
depression, while moderate and severe depression were observed in 30% and 30% of the
patients, respectively. As for the healthy control group, 79% of the participants did not have
depression, 4% had mild depression, 13% had moderate depression and 4% had severe
depression [1]. Other studies have reached the same conclusions, showing that patients
with different dermatological conditions have lower QoL and experience depressive and
anxiety symptoms [3,17–19].

The most prevalent reason for such a trend may be the visibility of skin lesions,
which make patients suffer from impaired self-image and relationships with other people.
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As for self-image, patients felt sad, lonely, discouraged, and angry. In terms of social
contacts, patients mentioned inquisitive questions, staring, and lack of tact shown by others.
Furthermore, patients were concerned about repulsion on the part of their potential or
existing partner, which could lead to relationship withdrawal. All these factors can increase
the risk of depression and anxiety. Therefore, all patients and their families should be
offered life-long psychological care from healthcare providers (psychologist, dermatologist,
nurses, etc.). Such assistance can include family therapy, self-management programs, group
interviews and advice to parents regarding close physical contact with their affected infant.
Moreover, it is important to inform patients and their families about various support groups
operating in the country [20].

Our study found a significantly higher incidence of depression in patients with high
levels of neuroticism compared to those with average or low levels of neurotoxicity. Neu-
roticism represents the tendency of an individual to experience psychological stress [21]
and is the trait of the disposition to experience negative effects, including depression [22].
On the other hand, depression disorder, which pairs with lower self-esteem, can affect
self-report responses on the neuroticism scale [21]. The research showed that neuroticism
scores increased as clinical patients entered a depressive phase [23].

Our finding is also consistent with other evidence showing that neuroticism is as-
sociated with depression [24–26]. The study of Xia et al. showed that a large group of
Chinese women with recurrent major depression disorder had significantly higher scores
of neuroticism compared to the not-depressed control group [26]. Hirschfeld et al. found
that patients that had not recovered from clinical depression after one year of depression di-
agnosis had higher scores of neuroticism when compared to participants whose symptoms
had completely remitted [25].

Moreover, our study showed that patients with a low or average level of agreeableness
had a significantly higher incidence of depression compared to those with a high level of
agreeableness. Agreeableness is a dimension of interpersonal behavior; while individuals
with high trait agreeableness are trusting and cooperative, low agreeableness is manifested
in cynical, antagonistic behaviors [21]. Lower degrees of agreeableness can lead to greater
perceived stress and depressive symptoms [27]. In their original study, Costa and McCrae
did not find significant relationship between agreeableness and depression [21]. However,
Merril et al. demonstrated that those people with high agreeableness had lower odds
of developing depression, when compared to people with low agreeableness [28]. This
study also indicates that, compared to individuals with low neuroticism, those with high
neuroticism were more likely to develop depression. Thus, our findings on the link between
neuroticism or agreeableness and depression in patients with ichthyosis are consistent with
the wider literature on relationships between personality and psychological health.

Patients with genodermatoses, including disorders of keratinization, should receive
the same level of care and consideration as those with psoriasis, acknowledging their need
for specialized attention due to the potential for depression and reduced quality of life.
Dermatologists should incorporate these findings into their practice by actively referring
patients experiencing low mood to psychological services, addressing any accompanying
conditions, and implementing preventive strategies to safeguard their well-being.

A primary limitation of our study is the sample size, which may restrict the generaliz-
ability of the findings. The limited sample size reflects the challenge of recruiting a large
participant pool due to the extreme rarity of the conditions studied. Furthermore, the dis-
tribution of patients with varying dermatological conditions was not uniform; individuals
with ichthyosis vulgaris and lamellar ichthyosis represented 63% of the study population.
The study acknowledges the potential bias in evaluating a heterogeneous group of geno-
dermatoses, which vary in clinical severity. Despite this variability, it is essential to note
that a decline in QoL was a universal finding among all participants. Therefore, it would be
inappropriate to rank the conditions by severity based on subjective experiences, as each
individual’s perception of their disease’s impact is valid and significant.
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Conversely, the strengths of this study lie in its novel exploration of the correlation
between depression, QoL, and psychological traits. The diversity of the study cohort,
encompassing eight different types of genodermatoses across a broad spectrum of ages,
adds a valuable dimension to the existing research.

5. Conclusions

Genodermatoses including ichthyosis significantly diminishes the QoL for patients,
with nearly half of our participants experiencing a severe reduction in their overall well-
being. This is often attributed to active skin lesions and sleep difficulties.

Ichthyosis is correlated with a 131-fold higher risk of depression than for people
without skin disorders. Moreover, patients with a low or average level of agreeableness
and those with high levels of neuroticism had a significantly higher incidence of depression.
Lastly, concerning personality traits, individuals with ichthyosis do not exhibit significant
differences from healthy individuals, irrespective of the screening tool employed.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm13061624/s1, Table S1: Detailed patient characteristics and
their confirmed mutations. Table S21: The relationship between demographic, social, educational, and
clinical factors and quality of life assessed with the Dermatology Life Quality Index. Table S3: The
relationship between personality inventory assessed using the NEO-FFI questionnaire and quality
of life assessed using the Dermatology Life Quality Index. Table S4: The relationship between
demographic, social, educational and clinical factors with the occurrence of depression (according to
Beck’s scale). Table S5: The relationship between personality inventory assessed using the NEO-FFI
questionnaire and the occurrence of depression assessed using Beck’s scale in the study group.

Author Contributions: A.P. (Aldona Pietrzak) conceived the idea for the study. B.W., A.P. (Aldona Pietrzak)
and A.B. contributed to the design of the research. A.P. (Aldona Pietrzak), A.P. (Alicja Pelc), M.F. and K.W.-T.
were involved in data collection. R.M., A.P. (Aldona Pietrzak) and K.W.-T. analyzed the data. M.F., K.W.-T.,
D.M., R.M., A.B. and A.W.K. drafted the manuscript. All authors edited and approved the final version of
the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: The study was supported by the Medical University of Lublin funds (grant no. DS 168).

Institutional Review Board Statement: The Bioethics Committee at the Medical University of Lublin
approved the study (KE-0254/91/2021, KE 0254/87/03/2023, approval date 25 June 2011) and
written informed consent was sought from all the study subjects.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author, upon reasonable request.

Acknowledgments: We would like to express our gratitude to Matthias Schmuth for generously
dedicating his time, sharing his valuable expertise, and providing unwavering support throughout
the course of this research We would like to express our appreciation to Wiesław Poleszak for his
valuable insights and discussions regarding the scope of this research and Konrad Janowski for
previous cooperation.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Cortés, H.; Cariño-Calvo, L.; Reyes-Hernández, O.D.; Rojas-Márquez, M.; Magaña, J.J.; Vizcaino-Dorado, P.A.; Villegas-Vazquez,

E.Y.; Quintas-Granados, L.I.; Jiménez-Islas, E.; Cortés-Mollinedo, V.A.; et al. High Levels of Anxiety, Depression, Risk of Suicide,
and Implications for Treatment in Patients with Lamellar Ichthyosis. Healthcare 2023, 11, 2071. [CrossRef]

2. Cortés, H.; Rojas-Márquez, M.; Reyes-Hernández, O.D.; Morales-Morfín, J.C.; Guapillo-Vargas, M.R.B.; Varela-Cardoso, M.;
Magaña, J.J.; Leyva-Gómez, G.; González-del Carmen, M. Increased risk of depression and impairment in quality of life in
patients with lamellar ichthyosis. Dermatol. Ther. 2021, 34, e14628. [CrossRef]

3. Guo, F.; Yu, Q.; Liu, Z.; Zhang, C.; Li, P.; Xu, Y.; Zuo, Y.; Zhang, G.; Li, Y.; Liu, H. Evaluation of life quality, anxiety, and depression
in patients with skin diseases. Medicine 2020, 99, e22983. [CrossRef]

https://www.mdpi.com/article/10.3390/jcm13061624/s1
https://www.mdpi.com/article/10.3390/jcm13061624/s1
https://doi.org/10.3390/healthcare11142071
https://doi.org/10.1111/dth.14628
https://doi.org/10.1097/MD.0000000000022983


J. Clin. Med. 2024, 13, 1624 12 of 12

4. Mina, S.; Jabeen, M.; Singh, S.; Verma, R. Gender differences in depression and anxiety among atopic dermatitis patients. Indian J.
Dermatol. 2015, 60, 211. [PubMed]

5. Troiano, G.; Lazzeri, G. A review of quality of life of patients suffering from ichthyosis. J. Prev. Med. Hyg. 2020, 61, E374–E378. [PubMed]
6. Poór, A.K.; Brodszky, V.; Péntek, M.; Gulácsi, L.; Ruzsa, G.; Hidvégi, B.; Holló, P.; Kárpáti, S.; Sárdy, M.; Rencz, F. Is the DLQI

appropriate for medical decision-making in psoriasis patients? Arch. Dermatol. Res. 2018, 310, 47–55. [CrossRef] [PubMed]
7. Beck, A.T.; Ward, C.H.; Mendelson, M.; Mock, J.; Erbaugh, J. An inventory for measuring depression. Arch. Gen. Psychiatry 1961,

4, 561–571. [CrossRef]
8. Baurecht, H.; Welker, C.; Baumeister, S.E.; Weidnger, S.; Meisinger, C.; Leitzmann, M.F.; Emmert, H. Relationship between atopic

dermatitis, depression and anxiety: A two-sample Mendelian randomization study. Br. J. Dermatol. 2021, 185, 781–786. [CrossRef]
9. Gånemo, A.; Lindholm, C.; Lindberg, M.; Sjödén, P.O.; Vahlquist, A. Quality of life in adults with congenital ichthyosis. J. Adv.

Nurs. 2003, 44, 412–419. [CrossRef]
10. Sun, Q.; Ren, I.; Zaki, T.; Maciejewski, K.; Choate, K. Ichthyosis affects mental health in adults and children: A cross-sectional

study. J. Am. Acad. Dermatol. 2020, 83, 951–954. [CrossRef]
11. Wawrzycki, B.; Pietrzak, A.; Chodorowska, G.; Filip, A.A.; Petit, V.; Rudnicka, L.; Dybiec, E.; Rakowska, A.; Sobczyńska-
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