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2. Introductory summary

2.1 Evaluating the mental burden of skin diseases

Skin diseases are common and very diverse. In the International Classification of Dis-
eases (ICD)-11, more than 2000 skin diseases are recognized [1], ranging from acute infec-
tions to chronic congenital diseases and cancer. In spite of this diversity, most skin diseases
have one thing in common which sets them apart from other diseases: as they affect the skin,
which is the outermost layer of our body, they are often clearly visible to our social surround-
ing. And while a lot of skin diseases are not in fact infectious, subconscious evolutionary
cognitions and a lack of education about skin diseases often lead to individuals with skin
diseases being stigmatized and socially excluded [2]. In addition, due to these experiences
and the existing beauty ideal of clear, flawless skin, people with skin diseases often suffer
from low self-esteem and even body image disorders [3-6]. Overall, a large number of studies
have shown that patients with skin diseases have a higher risk for mental comorbidities such

as depression, anxiety, and addiction, than healthy individuals [7-10].

Over the last decades, the mental burden of skin diseases has received growing attention
in dermatologic research, and a considerable body of data has been gathered by researchers
all over the world [11-14]. However, previous research has predominantly taken a pathogenic
perspective, assessing mental health by measuring mental comorbidities [7, 10, 15-17]. In
contrast, it was already in 1948 when the World Health Organization (WHO) famously defined
health as “a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity” [18]. This implies that for the evaluation of mental health,
assessing mental disorders and comorbidities is not sufficient, and that factors making peo-
ple feel and stay well need to be considered as well [19]. As a consequence, patient reported
outcome measures (PROMs) and especially the concept of health related quality of life (QoL)
has received growing attention in medical research, starting in the 1970s [20]. However, tools
for measuring health related QoL assess the patients’ life circumstances using pre-defined
criteria, such as mobility, security and health. While these certainly affect well-being, they

rather measure antecedents of well-being than well-being itself [21].

Of course, medical research has not been the only discipline aiming to assess well-being.
In fact, exploring well-being and its determinants is the main goal of positive psychology, a
sub-discipline of psychology which ”is the study of the conditions and processes that contrib-
ute to the flourishing or optimal functioning of people, groups, and institutions” [22]. In con-
trast to medical research, which has rather concentrated on the dimension of ill-being, posi-
tive psychology focuses on the dimension of well-being, exploring constructs such as happi-
ness, flourishing, and flow. Therefore, positive-psychological concepts and measures con-

tribute greatly to a holistic evaluation of well-being. However, with the exception of psychiatry,
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positive-psychological measures have only rarely been examined in health care research so
far (Macaskill, 2016).

One of the most researched constructs of positive psychology is happiness, a measure
of hedonic well-being [23]. In contrast to eudaimonic well-being, which means living a mean-
ingful life full of purpose, hedonic well-being means living a pleasant, enjoyable life [24].
While different definitions of happiness have been suggested in psychological literature, hap-
piness is commonly operationalized as subjective well-being [25, 26], which is the “cognitive
and affective evaluation of one’s life as a whole” [23]. The affective component of subjective
well-being encompasses both positive affect (PA) and negative affect (NA), while the cogni-
tive component of subjective well-being is defined as satisfaction with life (SWL) [27, 28].
Following this conceptualization, subjective well-being - and consequently happiness — is
considered high if one experiences a lot of PA, little NA, and a general satisfaction with one’s

life.

Studies exploring subjective well-being in patients with chronic diseases have been con-
ducted before. The results suggest that patients with kidney diseases, stroke, and cancer,
experience less subjective well-being than healthy individuals [29-31]. However, studies are
rare and operationalizations differ, which makes it hard to compare results and facets of
subjective well-being. In dermatology, only very few studies have explored single facets of
well-being so far, yielding inconclusive results [32-35]. Thus, more studies were needed in
order to clarify if happiness could be a useful tool to better understand the mental burden of

skin diseases.

2.2 Happiness in dermatology

The aim of this PhD project was to contribute to a more holistic understanding of the mental
burden of skin diseases by introducing and evaluating happiness as a new PROM in derma-
tology. In order to achieve this goal, three research projects were conducted. While the aim
of the first research project was to collect baseline data on happiness in dermatologic pa-
tients, the second and third projects aimed to further evaluate the informative value of hap-
piness in dermatologic research by comparing the construct of happiness to both QoL and

depression.

2.2.1 Paper I: Collecting baseline data on happiness in dermatology

As the existing data on happiness in patients with skin diseases was very scarce, the aim of
the first research project was to collect baseline data on happiness in patients with skin dis-
eases and to put these results into perspective by comparing them to other patient groups
and healthy controls. A cross-sectional study was conducted from December 2017 to April

2019. In total, 335 in- and outpatients at the Department of Dermatology and Allergy of the
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Technical University of Munich with the diagnoses psoriasis, atopic eczema, nummular ec-
zema, mastocytosis, and skin cancer (keratinocyte carcinoma and malignant melanoma)
were recruited. The participants filled in a questionnaire consisting of validated scales meas-
uring the three facets of subjective well-being according to Ed Diener [28]: PA and NA (meas-
ured both with the Positive and Negative Affect Schedule, PANAS [36], and the Scale of
Positive and Negative Experience, SPANE [37]), and SWL (measured with the Satisfaction
with Life Scale, SWLS [38]). Additional to this multidimensional operationalization of happi-
ness, the participants were asked to indicate how happy they were overall on a scale from 0
(extremely unhappy) to 10 (extremely happy). The questionnaire furthermore contained
questions on related constructs such as general and disease-related QoL, which were not
further analyzed in this paper. In addition to the data collected via these patient question-
naires, diagnosis, disease severity and current treatment were documented by the treating

physician.

In order to put the results of the dermatologic patients into perspective, we additionally
recruited patients with human immunodeficiency virus (HIV, recruited at the Department of
Inner Medicine Il of the Technical University of Munich) and patients with chronic inflamma-
tory bowel diseases (Crohn’s disease and ulcerative colitis, recruited at Hospital Neumarkt
in der Oberpfalz). These two patient groups were chosen for the following reasons: HIV is a
chronic infectious disease which — if appropriately treated — does not go a long with physical
impairment for the affected individual [39]. However, studies have shown that affected indi-
viduals often face stigmatization [40, 41]. In contrast, chronic inflammatory bowel diseases
cause strong pain and lead to significant physical impairment for the affected individuals [42].
Both patients with HIV and chronic inflammatory bowel diseases filled in the same question-
naire as the dermatologic patients. Diagnosis, disease severity and treatment were docu-
mented by the treating physician. Last but not least, a group of healthy controls living in the
greater Munich area was recruited with the help of a recruitment service (Testing Time, Zur-
ich, Switzerland). The healthy controls filled in the same questions as the patient groups, but

online.

Group comparisons of the z-standardized and age- and sex-adjusted means (m?) of the
happiness variables showed that dermatologic patients reported significantly less PA (m? =
3.18 vs. 3.49; p = .001) and judged themselves less happy than the healthy control group
(m?=6.47 vs. 7.11; p = .023). In contrast, dermatologic patients were more satisfied with
their lives than the control group (m®= 5.13 vs. 4.83; p = .043). No significant difference was
found in terms of NA (m? = 1.99 vs. 1.93; p = .418). In comparison to the other patient groups,
dermatologic patients reported less PA than patients with HIV (m®= 3.18 vs. 3.48; p = .016),
but comparable results compared with patients with chronic inflammatory bowel diseases
(m?=23.18 vs. 2.97; p = .08). Differentiating the dermatologic diseases, we found that patients
with psoriasis and atopic dermatitis reported lower PA (psoriasis: m? = 3.20, atopic dermatitis:

m? = 3.01) and judged themselves less happy (psoriasis: m? = 5.85, atopic dermatitis: m? =
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6.09) than healthy controls (all p<.05), while patients with skin cancer reported elevated SWL
compared to the control group (m? = 5.53 vs. 4.81; p = .003).

The results indicate that patients with skin diseases are less happy than healthy individ-
uals and patients with HIV. More precisely and most interestingly, they did not report more
negative emotions, but less positive emotions. This finding underlines the importance of ex-
ploring positive markers of well-being such as happiness in this patient group, as otherwise
the mental burden of skin diseases would be underrated. In addition, PA has been linked to
several beneficial health outcomes such as better immune reactions, better cardiovascular
health and even better skin barrier recovery [43-45]. Consequently, reduced levels of PA
could contribute not only to the mental, but also to the physical burden of skin diseases.
However, as this study was a cross-sectional study which does not allow to explore causality,
more research is needed to verify this hypothesis. Comparing diagnoses, patients with pso-
riasis and atopic dermatitis seemed to be especially impaired in terms of happiness, which
is in line with the large body of existing evidence pointing towards an especially large burden
of these two chronic skin diseases [9, 17, 46-49]. In contrast, patients with skin cancer were
more satisfied with their lives. While the existing study cannot provide an explanation for this
finding, prior studies in patients with breast and colorectal cancer have shown that receiving
a cancer diagnosis can trigger reevaluation processes [50], which might explain elevated
SWL in skin cancer patients. Overall, these findings support the methodological approach of
exploring happiness in patients with skin diseases and encourage further research in that

matter.

The results of this study are published under the title “Happiness in Dermatology: a Ho-
listic Evaluation of the Mental Burden of Skin Diseases” in the Journal of the European Acad-
emy of Dermatology and Venereology [51], where the paper was additionally chosen and

presented as ‘Editor’s pick’.

2.2.2 Paper ll: Differentiating happiness and (skin-related) quality of life

Encouraged by the WHO'’s definition of health as more than just the absence of disease [18],
patients’ QoL has received growing attention in medical research, and more and more ge-
neric and disease-specific QoL questionnaires have been introduced [20]. While generic QoL
questionnaires allow to measure and compare health-related QoL across different diagnoses
and disciplines, disease-specific QoL questionnaires provide a more detailed and adapted
analysis of the impact of different diseases on QoL. Today, health-related QoL is one of the
most commonly used patient-reported outcomes both in clinical research and in practice [52]
and is even listed as a relevant criterion for the evaluation of therapies both by the European
Medicines Agency (EMA) and the American Food And Drug Administration (FDA) [53].

In dermatology, the Dermatology Quality of Life Index (DLQI) is the most commonly used

quality of life questionnaire [54, 55]. It consists of 10 questions focusing on different aspects
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of QoL impairment, e.g. the (in)ability to work or to do household chores due to the skin
disease, or the impact of the skin disease on social and leisure life. The DLQI is frequently
used in both clinical trails and practice in order to indicate the disease burden beyond the
physical symptoms [54]. However, considering the WHO definition of health as a state of
well-being [18], this raises the question whether the DLQI, which was originally developed
as “disability index” [55], is sufficient in reflecting the patients’ disease burden, or whether
indicators of well-being such as happiness can provide relevant information besides the
DLQI. Thus, the aim of this second research project was to compare happiness to the most
commonly used dermatologic QoL instrument, the DLQI. More precisely, the aim was to eval-
uate whether happiness provides information about the burden of skin diseases going be-
yond the DLQI, and to put the results into perspective by comparing both happiness and

DLQI to a generic QoL instrument recommended by the WHO.

The data presented in this paper was collected in the same study as the data presented
in Paper | of this PhD project. Besides the questions on happiness described in the previous
chapter, the study questionnaire contained both a generic quality of life measure, namely the
WHOQOL BREF (a 26-item short form of the more comprehensive WHOQOL) [56], and the
DLQI [55] as a disease-specific QoL measure. For this paper, these results in terms of hap-
piness and QoL were combined and compared. As the analyses in Paper | had shown that
patients with different skin diseases show different patterns of well-being, and that patients
with psoriasis and atopic dermatitis were especially impaired in terms of happiness [51], only

patients with psoriasis and atopic dermatitis were included in this paper.

Linear regression models showed that the DLQI was strongly correlated with NA (8 = -
A49; p <.001), but not with PA (8 =-.03; p =.793) nor SWL (8 = -.2; p = .173) in patients with
psoriasis and atopic dermatitis. Combining all three facets of happiness, the DLQI explained
23% of variance in happiness. When comparing both happiness and the DLQI to generic
QolL, the DLQI explained 26% of variance in overall QoL and was associated only with the
physical dimension of QoL (B = -.42; p = .002), but not with the psychological (B = -.02; p =
.189), the social (B = .003; p = .981), nor the environmental domain (B = .01; p = .905). In
contrast, all happiness variables together explained 70% of variance in generic QoL, with
each facet of happiness contributing significantly to the model. Combining both overall hap-
piness and the DLQI in one model predicting generic QoL, the amount of explained variance
increased to 73%, with both the DLQI and happiness significantly adding to the model (DLQI:
B =-.13; p=.031; happiness: B =.77; p <.001), indicating that both constructs carried unique

information about overall QoL.

As a conclusion, we found that the DLQI predominantly measured NA and physical QoL
impairment, which is in line with its original purpose of being a disability index. However, the
DLQI alone only provided a limited evaluation of QoL as recommended by the WHO. Adding
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happiness as a new and very subjective patient reported outcome provides additional infor-
mation on the mental burden of skin diseases not yet covered by the DLQI and contributes
to a more comprehensive assessment of QoL without the need for an additional generic and

time-consuming quality of life assessment.

The results of this project have been accepted for publication under the title “Adding
happiness to complement the Dermatology Quality of Life Index in Psoriasis and Atopic Der-

matitis Healthcare” in the European Journal of Dermatology [57].

2.2.3 Paper lll: Differentiating happiness and depression

Prior research on the mental burden of skin diseases has mostly taken a pathogenic per-
spective, assessing mental comorbidities such as depression, anxiety or addiction as indica-
tors of mental health. Especially for psoriasis, a large number of studies have demonstrated
a higher risk of mental comorbidities [9, 10, 46, 48]. These findings are one of the reasons
why psoriasis was defined as a “serious non-communicable disease” by the World Health
Assembly in 2014 [58].

However, bearing the WHO’s definition of health in mind [18], assessing mental comor-
bidities only measures one side of the mental burden of skin diseases. In order to achieve a
more holistic understanding, researchers and the WHO alike are demanding for a more ho-
listic evaluation of the mental burden of psoriasis, which incorporates measures of well-being
[7, 59, 60]. However, in psychological research there is still an ongoing debate whether de-
pression and happiness are indeed two different constructs [61, 62]. This debate is especially
relevant as depression, amongst other symptoms, is characterized by the inability to feel
happy [63]. This raises the question whether assessing happiness in patients with skin dis-
eases does actually provide new insights of the mental burden of skin diseases, or whether
it just reflects the findings of a high risk for depression in this population. Therefore, the aim
of this study was to simultaneously assess and compare happiness and depression in a large

and diverse sample of patients with psoriasis and to explore determinants of both constructs.

For this project, a cross-sectional online survey was conducted from March to June 2019.
The link to an online questionnaire was shared on Germany’s largest patients’ information
website about psoriasis (www.psoriasis-netz.de) as well as on the Facebook pages of sev-
eral psoriasis associated organizations or campaigns (e.g. Farbenhaut, “bitte berihren” of
the Professional Association of German Dermatologists). The questionnaires contained val-
idated scales measuring subjective well-being (SPANE, SWLS) [37, 38], as well as a vali-
dated screening questionnaire for depression (WHO-5 Well-being index) [64]. Additionally,
current and general disease severity were assessed using self-evaluation (mild, moderate,

severe) and data on treatment status and years since the first diagnosis were collected.

In total, the data of 722 participants with psoriasis were analyzed. Controlling for sex and

age, we found that the participants reported lower PA (p = .003) and lower SWL (p <.001;
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except participants aged 65+ years) than German reference populations (norm data or in
case of PA and NA, data of the German validation sample), but not more NA (p = .767).
40.3% of participants were screened positive for depression. Using exploratory factor analy-
sis, PA, NA, SWL and depression were confirmed as four distinct constructs. General dis-
ease severity was identified as main risk factor for low happiness and depression. In contrast,
participants who were currently in a phase of improvement of skin condition reported higher
happiness and less depressive tendencies. Similarly, the longer the participants had been

living with their diagnosis the more happy and less depressed they were.

As a conclusion, the results of this study not only confirmed the findings of low PA in
patients with psoriasis (as presented in Paper | of this PhD project) in a large and diverse
sample of patients with psoriasis. They also supported the methodological approach of dif-

ferentiating happiness in depression in patients with psoriasis.

The results of this project are published under the title “Happiness and depression in

psoriasis: a cross-sectional study in Germany” in the Journal Quality of Life Research [57].

2.3 Conclusion

As a conclusion, this PhD thesis showed that assessing happiness contributes to a more
holistic evaluation of the mental burden of skin diseases which goes beyond mental comor-
bidities and QoL. The results indicate that patients with skin diseases, and especially with
psoriasis and atopic dermatitis, seem to experience less PA than healthy individuals, but not
necessarily more NA. As PA has only rarely been studied in patients with skin diseases so
far, this part of the mental burden of skin diseases has been overlooked so far. The finding
of low PA is especially interesting as PA has been shown to directly and indirectly affect
physical health by influencing our endocrine system, our immune responses, and our health
behavior [65, 66]. Future research as well as clinical practice should start to incorporate
measures of well-being such as happiness in order to better understand the patients’ needs
and to provide personalized medical care. Additionally, future research should explore ways
of increasing PA in patients with skin diseases, as this could not only lower the mental burden
of skin diseases, but potentially contribute to better physical health and maybe even improve-

ment of skin condition.
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Abstract

Background According to the World Health Organization, mental health is a state of well-being and not merely the
absence of disease. However, studies exploring subjective well-being in patients with skin diseases are very rare.
Objectives To assess subjective well-being, i.e. ‘happiness’, in patients with different skin diseases and to compare
them to other patient groups and healthy controls.

Methods A cross-sectional study was conducted from 12/2017 to 04/2019. Patients receiving in- or outpatient care for
psoriasis, atopic eczema, nummular eczema, mastocytosis, skin cancer (malignant melanoma and keratinocyte carci-
noma), human immunodeficiency virus (HIV) or chronic inflammatory bowel diseases (Crohn’s disease and ulcerative coli-
tis) were recruited at two hospitals in Bavaria, Germany. Healthy individuals living in or near Munich served as a confrol
group. All participants filled in a questionnaire assessing happiness, measured as positive affect (PA), negative affect and
satisfaction with life (SWL; together representing subjective well-being) and a heuristic evaluation of one’s own happiness.
Results Data from 229 demmatologic patients (53.3 + 18.5 years, 48% women), 49 patients with inflammatory bowel
diseases (48.9 + 18.7 years, 43% women), 49 patients with HIV (46 + 10.1 years, 10% women) and 106 healthy con-
trols (38.4 + 13.4 years, 49% women) were analysed. Compared to the controls, dermatologic patients reported lower
heuristic happiness (P = 0.023) and PA (P = 0.001) but higher SWL (P = 0.043). Patients with psoriasis and atopic
eczema reported the lowest happiness, as they reported significantly lower PA (P = 0.032 and P < 0.001) and heuristic
happiness (P = 0.002 and P = 0.015) than the control group. Patients with skin cancer reported higher SWL than the
control group (P = 0.003). Dermatologic patients reported lower happiness than patients with HIV but reported greater
happiness than patients with IBD.

Conclusions Demmatologic patients experience lower levels of happiness, especially PA, compared to heathy con-
trols. As PA islinked to desirable health outcomes, targeting PA could be a promising holistic approach for the treatment
of skin diseases.
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Conflict of interest
The authors declare no conflict of interest.

Funding source
This study was funded by the Department of Dermatology and Allergy, Technical University of Munich, School of
Medicine.

Introduction is a growing body of research on this topic, it is striking that
Patients with skin diseases have a higher risk for mental comor-  almost all studies exploring the mental burden of skin diseases
bidities such as depression, anxiety and addiction."™ While there  focused on assessing mental disorders.>*” However, considering

the World Health Organization’s (WHO) definition of health as
*Contributed equally. a ‘state of well-being and not merely the absence of disease’,®
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such studies are only able to provide a partial assessment of the
full mental burden of skin diseases. Studies measuring mental
health in terms of subjective well-being are almost absent in der-
matologic research so far.

While there are different definitions, happiness is often
defined as subjective well-being,” which represents ‘a person’s
cognitive and affective evaluations of his or her life as a
whole’.'® Following this definition, subjective well-being is
considered high if one experiences plenty of positive emotions,
few negative emotions and is generally satisfied with one’s
life.w'”

Integrating well-being seems a promising approach, espedally
in dermatology, as studies have found significant relationships
between psychosocial factors, mostly stress-related, on the
occurrence, severity and progression of skin diseases and that
psychological factors can play a role in the treatment of the dis-
eases.'”"* For example, a prospective study among 62 psoriasis
patients over the course of 6 months showed that stressful peri-
ods were related to higher disease severity 4 weeks later, but only
in patients who tend to worry or scratch.'® Similarly, other stud-
ies showed that psoriasis patients who worry a lot are less
responsive to psoralen and ultraviolet A (PUVA) therapy'® and
that listening to meditation audiotapes during phototherapy
(UVB and PUVA) leads to better treatment results in patients
with psoriasis.'” In addition, positive affect (PA) has been shown
to be associated with several desirable health outcomes, ranging
from improved health behaviour and better cardiovascular
health to better immune responses, quicker wound healing and
reduced pain.'*® Apart from these beneficial outcomes, the
well-being of patients is a valuable aim in itself. Thus, exploring
well-being among affected patients utilizing diverse measures
could greatly contribute to a better understanding and treatment
of skin diseases.

However, in dermatologic research, happiness and subjective
well-being have been widely neglected as outcome variables with
only very few exceptions. Only one study measured PA in patients
with psoriasis,” while three studies looked at negative affect (NA)
and life satisfaction as components of well-being.”>~* While these
studies underline the importance of happiness as a patient-
reported outcome, their informative value is limited as they mea-
sured only components of happiness, were restricted to only one
patient group, lacked a control group and used self-reported
scores of disease severity.

To gain a more balanced and valid view on the mental bur-
den of skin diseases, this explorative study sought to assess
happiness and subjective well-being holistically, using PA, NA,
satisfaction with life (SWL) and a heuristic measure of happi-
ness. We assessed patients with different skin diseases and
compared them to patients with chronic non-dermatologic
diseases as well as healthy controls. In addition, disease sever-
ity was documented by the attending physician using validated
indices.

JEADV 2020, 34, 1331-1339

Materials and methods

This cross-sectional study was conducted from December 2017
to April 2019. The dermatologic diagnoses examined were psori-
asis, atopic eczema, nummular eczema, mastocytosis and skin
cancer (malignant melanoma and keratinocyte carcinoma). For
comparison purposes, patients with chronic inflammatory bowel
diseases (IBD: ulcerative colitis and Crohn’s disease), which can
be very physically demanding due to strong pain during flares,”®
patients with infection with human immunodeficiency virus
(HIV) who due to antiretroviral therapy are mainly physically
unimpaired®® but may have been experiencing stigmatiza-
tion””?® and a healthy control group were included.

Patients with skin diseases were recruited from the Depart-
ment of Dermatology and Allergy and patients with HIV from
the interdisciplinary HIV centre at University hospital of the
Technical University of Munich, while patients with IBD were
recruited from the Department of Internal Medicine II, Hospital
Neumarkt in der Oberpfalz. Only patients aged 18 years or
older, suffering from one of the examined diagnoses, receiving
in- or outpatient medical care at the respective clinics were eligi-
ble to partidpate in this study. Patients meeting these criteria
were asked by the attending physician or assistant to fill in a
paper-based questionnaire. Patients unable to fill in the German
paper-based questionnaire were excluded. Written informed
consent was obtained from all patients prior to study inclusion.

Healthy individuals, who served as a control group, were
recruited with the help of a recruitment service (TestingTime,
Zurich, Switzerland). Only individuals aged 18 years or older
living in the greater Munich area and not suffering from one of
the examined diseases were eligible to participate. Participants in
the control group filled in an online version of the paper-based
questionnaire used for the patient groups. The TestingTime
recruiting team was responsible for the recruitment and the
financial compensation of the participants (3€ per person) but
was not involved in the data collection. Only the participants of
the control group (as recruited by TestingTime) received a
financial compensation.

This study was conducted in accordance with the Declaration
of Helsinki and was approved by the local ethics committee of
the Technical University of Munich (reference number 424/
178).

Questionnaire

The questionnaire consisted of validated scales measuring happi-
ness and subjective well-being. For the patients, the attending
physician additionally documented diagnoses and, when clinical
scores were available, disease severity based on the following
scores: Psoriasis Area and Severity Index for psoriasis, Scoring
Atopic Dermatitis for atopic dermatitis, Mayo score & Crohn’s
disease activity index for IBD and Centers of Disease Control
and Prevention (CDC) stage for HIV. The respondents were
further asked to report any comorbidities in the questionnaire.

© 2019 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd

on behalf of European Academy of Demnatology and Venereology.
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Positive affect and NA were measured using the German ver-
sion of the Positive and Negative Affect Schedule (PANAS),?*3°
which consists of 20 adjectives (10 representing PA, e.g. ‘excited’
and ‘enthusiastic’, and 10 representing NA, e.g. ‘distressed’ and
‘upset’), each rated on a 5-point scale ranging from 1 (‘very
slightly or not at all’) to 5 (‘extremely’). The PANAS is the most
commonly used instrument for measuring affect.’’> The two
distinct subscales, PA and NA, showed good reliability in this
sample with Cronbach’s alphas of 0.92 and 0.86, respectively. As
the PANAS measures rather specific emotions,” we additionally
used the German version of the Scale of Positive and Negative
Experience (SPANE), which measures PA and NA in a more
comprehensive way using 12 more general items (e.g., ‘pleasant’
and ‘unpleasant’).?? Both subscales of SPANE showed good reli-
ability in this sample with Cronbach’s alphas of 0.94 for PA and
0.88 for NA. For both the PANAS and SPANE, the items of each
subscale were averaged to form an index if at least 80% of items
were answered validly.

Satisfaction with life was measured using the SWL Scale
(SWLS),*® which consists of five items (e.g. ‘in most ways my life
is close to my ideal’), each rated on a seven-point scale ranging
from 1 (‘strongly disagree’) to 7 (‘strongly agree’). The scale
showed good reliability in this sample (o = 0.88), and the items
were averaged to form an index if at least 80% of items were
answered validly.

In addition to this theory-based operationalization of happi-
ness, we included a measure of heuristic happiness in the form of
a single question derived from the European Social Survey’*:
‘Taking all things together, how happy would you say you are?’
Respondents could give their answer on an 11-point scale rang-
ing from 0 (‘extremely unhappy’) to 10 (‘extremely happy’).

Statistics

In order to identify and eliminate potential errors in manual
data digitalization, data collected via paper-based questionnaires
were digitalized twice using Epi Info™ (CDC, Atlanta, GA, USA)
and any discrepancies between the resulting datasets were sorted
out. Patients suffering from more than one of the examined dis-
eases were excluded from all further analyses to avoid ambigu-
ous results. Differences in age and gender between the groups
were analysed using a Student’s ¢-test and a chi-squared test. For
the analysis of PA and NA, we focused on the PANAS, because it
is the most commonly used tool for measuring affect.>'** In case
of divergent results, we also reported the results obtained with
SPANE for a more comprehensive evaluation of subjective well-
being (see also Table S1, Supporting Information for the detailed
results of the SPANE). Analyses of Covariance (ANCOVAS) were
used to compare the groups of participants while controlling for
gender and age. Age- and gender-adjusted means (m,) and par-
tial eta squared (n?) are reported. Planned contrasts were calcu-
lated to reveal differences between the groups. To increase
comparability, z-standardized data are presented when

JEADV 2020, 34, 1331-1339

appropriate. To analyse the relationship between disease severity
and happiness, z-standardized clinical scores were entered into
linear regression models, with the different happiness measures
as outcomes and age and gender as covariates. Standardized
regression coefficients (P) are reported.

A main symptom of clinical depression is the inability to feel
happy.” To rule out potential confounding, we conducted a sen-
sitivity analysis and excluded all partidpants suffering from
depression (four in total: one psoriasis, one atopic eczema, one
mastocytosis and one ulcerative colitis) as assessed using the pro-
vided information on comorbidities in the questionnaire. As the
exclusion did not have significant influence on the results, we
reported the final results including the depressed participants.

The level of significance was set at o = 0.05 for all analyses.
All statistical analyses were conducted using IBM SPSS Statistics
Version 24 (IBM Corporation, Armonk, NY, USA).

Results
In total, 335 patients and 106 controls were recruited. Of those,
eight patients affected by more than one of the examined dis-
eases were excduded. Of the remaining 327 patients, 229 were
dermatologic patients (52 psoriasis, 50 atopic eczema, 24 num-
mular eczema, 53 mastocytosis and 50 skin cancer), 49 patients
had been diagnosed with IBD (28 Crohn’s disease and 21 ulcera-
tive colitis) and 49 patients with HIV. The examined groups dif-
fered significantly in terms of gender (P < 0.001) and age
(P < 0.001; Tables 1 and 2).

Unadjusted means, medians, quartiles, minima and maxima
of the examined happiness variables are displayed in Fig. 1.

Comparing dermatologic patients to patients with HIV, IBD
and healthy controls

Taking all dermatologic diseases together, we found significant
effects of group membership (patient groups and controls) on
heuristic happiness (n? =0.028, P =0.009) and PA
(n? =0.051, P<0.001), but not on NA (n?=0.004,
P = 0.612) and SWL (n? = 0.010, P = 0.223). Compared to the
control group, dermatologic patients reported lower heuristic
happiness (P = 0.023) and PA (P = 0.001) but higher SWL
(P = 0.043; Table 3 and Fig. 2). No significant difference was
found for NA (P = 0418). Compared to the other patient
groups, dermatologic patients reported significantly lower PA
than patients with HIV (P = 0.016) and higher PA than patients
with IBD, but this difference was not significant (P = 0.08). Der-
matologic patients did not significantly differ from HIV and
IBD patients regarding NA, SWL and heuristic happiness.

Comparing patients with different dermatologic diseases
to healthy controls

When looking separately at the different dermatologic dis-
eases compared to controls, we found effects of group mem-
bership on heuristic happiness (1> = 0.050, P = 0.006) and

© 2019 The Authors. Journal of the European Academy of Dematology and Venereology published by John Wiley & Sons Ltd
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Table 1 Participants’ characteristics
Dermatology total Inflammatory bowel diseases HIV Control group
n = 229% n=49% n= 49§ n=106
Age
Mean + SD 533 + 184 489 + 187 46 + 10.1 384 + 134
18-29 years 29 (13%) 9(18%) 2 (4%) 32 (30%)
30-44 years 43 (19%) 12 (25%) 20 (41%) 40 (38%)
45-64 years 80 (35%) 19 (39%) 25 (51%) 30 (28%)
65+ years 75 (33%) 9(18%) 2 (4%) 4 (4%)
Gender
Men 119 (52%) 27 (57%) 44 (90%) 54 (51%)
Women 109 (48%) 20 (43%) 5(10%) 52 (49%)
Disease severityy
Mean + SD/R6 PASI: 127 + 96 CDAI: 102.7 + 108.3 CDC stage A: 19 (46%) -

SCORAD: 42.3 + 19.9

Mayo: 45 + 3.5

CDC stage B: 7 (17%)
CDC stage C: 15 (37%)

{Two missing cases for age, one missing case for gender, }Two missing cases for gender, § Eight missing cases for CDC stage, YData on disease severity
are only available for patients with psoriasis (Psoriasis Area and Severity Index, PASI; score ranging from 0 to 72; n = 48), atopic eczema (Scoring Atopic
Dermatitis, SCORAD; score ranging from 0 to 103; n = 45), Crohn’s disease (Crohn’s Disease Activity Index, CDAI; score ranging from 0 to _600; n = 28),
ulcerative colitis (Mayo score; score ranging from 0 to 12; n = 19) and human immunodeficiency virus (HIV; Centers for Disease Control and Prevention CDC

stages; n = 41).

PA (n?= 0045, P =0.011), but not on NA (n?=0.025,
P =0.160) and SWL (n* = 0.032, P = 0.063). Specifically, we
found significantly lower heuristic happiness and PA in
patients with psoriasis and atopic eczema compared to the
control group (happiness: P =0.002 and P = 0.015; PA:
P =0.032 and P < 0.000; Table 3 and Fig. 2). Patients with
mastocytosis and nummular eczema reported lower PA com-
pared to the controls, but the differences did not reach sig-
nificance (P = 0.050 and P = 0.081). Patients with skin
cancer reported significantly higher SWL than the control
group (P = 0.003). Regarding patients with mastocytosis, ele-
vated SWL did not reach significance in comparison with

Table 2 Patient characteristics of dermatologic patients

Psoriasis Atopic eczema
n =52t n= 50
Age
Mean + SD 48.7 + 16.8 46 + 21.2
18-29 years 10 (20%) 14 (28%)
30-44 years 9(18%) 12 (24%)
45-64 years 21 (41%) 12 (24%)
65+ years 11 (22%) 12 (24%)
Gender
Men 31 (62%) 26 (52%)
Women 20 (39%) 24 (48%)
Disease severity§
Mean + SD 127 + 9.6 423 + 199

the controls (P = 0.074). For NA, there were no differences
between patients with skin diseases and the control group.

The role of disease severity

Taking all diagnoses with clinical scores for disease severity avail-
able together (psoriasis, atopic dermatitis, HIV and IBD), we
found that higher disease severity was associated with lower PA
(B = —0.20, P= 0.007). When differentiating between the dis-
eases, we found a similar association with disease severity for
patients with psorasis (B = —0.33, P=0.041) and IBD
(B = —0.49, P = 0.002), but not for patients with atopic eczema
(B =0.71, P = 0.694) and HIV (B = —0.36, P = 0.723). Disease

Nummular eczema Mastocytosis Skin cancer
n=24 n=53% n=50

60.8 + 13.3 471 £ 137 68 + 13.1

0 5(10%) 0

4(17%) 17 (33%) 1(2%)
5(21%) 21 (40%) 21 (42%)

15 (63%) 9(17%) 28 (56%)

14 (58%) 15 (29%) 32 (64%)

10 (42%) 37 (71%) 18 (36%)

One missing case for age, {One missing case for age and gender, §Data on disease severity are only available for patients with psoriasis (Psoriasis Area
and Severity Index, PASI; score ranging from 0 to 72; n = 48) and atopic eczema (Scoring Atopic Dermatitis, SCORAD; score ranging from 0 to 103; n = 45).

JEADV 2020, 34, 1331-1339
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Figure 1 Unadjusted means, medians, quartiles and minima/maxima of positive affect, negative affect, life satisfaction and heuristic
happiness. ®Heuristic evaluation of own happiness on a scale ranging from 0 to 10.
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Table 3 Descriptive statistics for the happiness measures (patient groups and healthy controls)
Positive affect Negative affect Satisfaction with life Heuristic happinesst
n,m + SD my n,m+ SD my n,m+ SD my, n,m+ SD my,
All diseases
Dermatology total 223,317 £ 076 3.18 223,196 = 0.66 1.99 229,512 +1.17 5.13 220,6.48 = 234 647
Inflammatory bowel diseases 49,295 + 0.76 297 49,2.08 + 0.67 2.08 49,493 + 1.16 4.99 48,5.81 = 221 5.89
Human immunodeficiency virus 48, 351 + 0.71 3.48 47,191 £0.72 1.95 48,5.14 £ 1.10 5.11 46,7.09 + 164 6.98
Healthy controls 106,351 + 071 3.49f 106,200 +0.71 1.93; 106,482 +1.26 4.83} 106,7.08+206 7.11}
Dermatologic diseases
Psoriasis 51,322 +£ 0.79 3.20 51,2.05 £ 0.77 2.08 52,5.02 + 1.14 5.02 50,5.92 + 281 5.85
Atopic eczema 48,3.02 + 0.66 3.01 48,2.11 + 0.60 2.09 50,4.90 + 1.35 4.89 47,6.11 £ 235 6.09
Nummular eczema 22,311 + 073 3.16 22,1.83 + 0.63 1.89 24,498 +1.45 499  24,6.21 + 240 620
Mastocytosis 53,324 £ 084 3.22 52,2.07 + 0.60 2.06 53,5.15 £ 1.10 5.18 51,7.00 £ 1.80 7.07
Skin cancer 49,324 + 0.75 3.30 50,1.66 + 0.56 1.76 50, 5.50 + 0.87 5.53 48,7.02 = 213 7.00
Healthy controls 106,351 = 071 3.48f 106,2.00 + 0.71 1.96; 106,4.82 +1.26 4.81f 106,7.08 206 7.07f

tEvaluation of one’s own happiness on a scale ranging from 0 to 10, {Due to the adjustment procedure, m, of healthy controls differs depending on which

groups they were compared to (all diseases or dermatologic diseases only).

Unadjusted means, standard deviation and age- and gender-adjusted means of the different happiness measures in the patient groups and the healthy con-

trols. m, mean, m,, age- and gender-adjusted means; SD, standard deviation.

severity was not associated with any of the other happiness mea-
sures.

Alternative measurement of affect with SPANE

When measuring PA and NA with SPANE (Table S1, Supporting
Information), some results differed from those obtained with
the PANAS. In contrast to the findings reported above, the dif-
ference between dermatologic patients (mS*ANE =3.57) and
healthy controls (mS*ANE = 3.76) regarding PAS™N® did not
reach significance (P = 0.063). Similarly, only patients with ato-
pic eczema (mSPANE =328) reported significantly lower
PASPANE than the healthy controls (m$PANE = 3.74, P = 0.001),
but not patients with psoriasis (m¥*ANE =353, P =0.16).
Regarding NAS™NE  patients  with  atopic  eczema
(mSPANE = 2.55) reported significantly higher values than the
control group (m¥ANE =221, P =0.019), which was not

a

observed when measuring NA with PANAS.

Discussion

This study sought to extend previous research on the mental
burden of skin diseases, which so far has almost exdusively
focused on mental comorbidities related to skin diseases, by
taking a holistic approach and measuring well-being and
happiness. We found that dermatologic patients reported
lower levels of happiness than participants of a control
group both when using a heuristic and a theoretical opera-
tionalization of happiness. This finding is in accordance with
previous studies that also reported reduced subjective well-
being in patients with chronic diseases.”®”” Dermatologic
patients further reported lower levels of happiness than
patients with HIV but scored higher than patients with
chronic inflammatory bowel diseases.

JEADV 2020, 34, 1331-1339

Positive and negative affect

Patients with skin diseases reported lower PA as measured by the
PANAS, but no differences emerged regarding NA compared to
healthy controls. This finding is especially interesting, as PA has
been shown to be associated with several desirable health out-
comes, such as improved health behaviour, quicker wound heal-
ing, better cardiovascular health and better
responses.'® >* Thus, increasing PA in patients with skin diseases
could not only improve well-being, but might even lead to a bet-
ter prognosis.”®

There is large evidence on interventions to promote PA%*°
Interventions that have been found to be highly effective are, for
example, a gratitude journal or interventions focusing on mean-
ing or strength use in daily life.’” While these and further inter-
ventions have been positively evaluated, they are yet to be
adapted to dermatologic patients.

It has to be added that the scale used to measure PA in this
study (PANAS) focused on high-arousal positive emotions (e.g.,
‘excited’ and ‘enthusiastic’).” When measuring affect with more
general items (e.g. ‘positive and ‘pleasant’), the differences
regarding PA between dermatologic patients and healthy con-
trols were less pronounced and not significant (P = 0.063).
Thus, the effect of skin diseases on PA might at least to some
degree be moderated by arousal.

immune

Comparing dermatologic diseases

Taking all findings together, patients with psoriasis and atopic
eczema seemed to have the lowest levels of happiness, as they
reported lower PA and lower overall happiness compared to par-
ticipants of the control group. This corroborates previous
research that has shown that psoriasis and atopic eczema are
associated with several mental disorders, such as depression,

© 2019 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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addiction and even suicidal ideation.*>’ In contrast, patients
with skin cancer seemed to be the least unhappy in this sample;
this finding is in accordance with a study conducted by Wikman
and colleagues who found that patients with diabetes and cancer
had higher levels of happiness than patients with other diseases
including stroke and lung diseases.?”

Elevated satisfaction with life in patients with skin cancer

Surprisingly, skin cancer patients reported significantly higher
levels of SWL than all other groups. Even though skin can-
cer is a potentially fatal diagnosis, the prognosis is usually
favourable if tumours are detected early, especially, but not
only, in cases of keratinocyte cardnoma.*’™ Accordingly,
patients might be relieved after treatment and, consequently,
feel more satisfied with their lives. Another explanation for
their high levels of life satisfaction could be that the emo-
tionally charged diagnosis of cancer may trigger re-evalua-
tion processes in the affected patients. This has been
observed for patients diagnosed with other types of cancer
such as breast and colorectal cancer.® However, re-evalua-
tion processes in patients diagnosed with skin cancer, which
has a very low mortality rate compared to breast and

JEADV 2020, 34, 1331-1339

colorectal cancer, might imply different kinds of emotions
and cognitions which remain to be tested.

The group of skin cancer patients examined in this study was
quite heterogeneous and patients with melanoma and ker-
atinocyte carcinoma (including its different types) and different
tumour stages were not differentiated due to sample size restric-
tions. As both types of skin cancer and tumour stage greatly
impact treatment and prognosis,”*** it seems probable that these
variables might influence emotional reactions and well-being as
well. For verification, more detailed studies with larger sample
sizes allowing a closer differentiation between melanoma and ker-
atinocyte cardnoma and different tumour stages are necessary.

The role of dermatologic disease severity

Higher disease severity was associated with less PA in patients
with psoriasis but not in patients with atopic eczema. Thus,
patients with more severe forms of psoriasis tend to experience
less PA than those with milder forms, whereas patients with ato-
pic eczema are affected in the same way regardless of disease
severity. On the one hand, this could be due to differences in the
symptoms caused by psoriasis and atopic eczema. For example,
Evers and colleagues found that patients with atopic eczema

© 2019 The Authors. Journal of the European Academy of Demmatology and Venereology published by John Wiley & Sons Ltd
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reported higher levels of itch than patients with psoriasis.*®
However, they also found that itch hardly contributed to levels
of distress in both patient groups. In contrast, they identified
fatigue as an important factor causing psychological distress,
which was more pronounced in patients with atopic eczema
than psoriasis. This might explain why milder forms of atopic
eczema might be more mentally straining than milder forms of
psoriasis. On the other hand, Bahmer and colleagues found that
patients with psoriasis and atopic eczema differed regarding per-
sonality and character traits, with patients with psoriasis being
less ambitious and narcissistic and patients with atopic eczema
being less self-critical than the population average.?? In addition,
psoriasis has been linked to alexithymia,***” which involves dif-
ficulties in recognizing and describing emotions. Such psycho-
metric differences might lead to different ways of perceiving and
coping with the respective skin disease,*® which could explain
the different effects of disease severity on PA. Finally, Schut and
colleagues®® found that in patients with atopic eczema, illness
perception was significantly associated with self-assessed, but
not physician-assessed physical health. Thus, the perception of
disease severity of AD seems to differ between patients and
physicians, which could explain why we did not find an associa-
tion between objectively assessed disease severity and PA in those
patients.

Strengths and limitations

This study is one of the very few studies” * to examine happi-
ness and subjective well-being in the context of dermatology. As
there is no uniform operationalization of happiness, this study
used a theory-based and a heuristic approach as well as two dif-
ferent instruments for measuring affect to increase validity. Fur-
thermore, due to the recruitment of a control group living in the
same area as the dermatologic patients and age- and gender-
adjusted analyses, a valid comparison with healthy controls was
possible that did not rely on unadjusted norm data as was the
case in other studies.”> A comparison with two different patient
groups further enhanced the informative value of the results
obtained in this study. In addition, a sensitivity analysis was con-
ducted in order to rule out depression as a potential con-
founder.

Still, this study is subject to several limitations. First, only
dermatologic patients receiving in- or outpatient care at a
university hospital were included. As a result, severe cases
might have been over-represented in this sample. While
patients with HIV were recruited from the same hospital,
IBD patients were recruited from a municipal hospital located
in a more rural area. Thus, regional differences could have
confounded the results of the comparison with this patient
group. Furthermore, patients with mastocytosis were con-
tacted by mail. Again, this might have affected the results for
this group. Participants of the control group filled in an
online version of the paper-based questionnaire used in the

JEADV 2020, 34, 1331-1339

patient groups. These different modalities of data collection
could also have influenced the results in this study. Further-
more, depression was assessed using a question asking for
current comorbidities, which implies that the respective dis-
eases, in this case depression, have actually been diagnosed
by a physician. Depressive symptoms or depressive tendencies
were not assessed. Together with the fact that patients with
acute clinical depression are less likely to seek medical help
for non-mental health reasons than non-depressed individuals
(even in case of severe diseases such as advanced cancer™®),
this probably explains the low prevalence of depression in
this sample. Moreover, due to the cross-sectional nature of
this study, we could not determine causality but only assoda-
tions. Consequently, we could not ascertain whether skin dis-
eases cause subjective well-being to decrease or whether
individuals with low subjective well-being are more prone to
developing skin diseases, e.g. due to psychoneuroimmunologic
processes.”’ Finally, further variables influencing happiness,
such as personality traits, which could potentially moderate
the association between happiness and skin diseases,” had
not been taken into account in this analysis. More detailed
studies are needed to achieve a better understanding of their
potential interaction with happiness in dermatologic patients.

Conclusion

The results of this study show that dermatologic patients tend to
experience lower levels of happiness and especially PA compared
to a healthy control group. As PA has been related to several
desirable health outcomes, targeting PA in addition to the treat-
ment of somatic symptoms is a promising approach for a holis-
tic treatment of skin diseases.
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ABSTRACT

Background: The Dermatology Quality of Life Index (DLQI) is the most commonly used quality

of life questionnaire in dermatology.

Objectives: The aim of this study was to compare the DLQI to measures of well-being and

general quality of life in patients with chronic inflammatory skin diseases.

Material & Methods: A cross-sectional study among patients with psoriasis and atopic
dermatitis was conducted at a hospital in Munich, Germany (12/2017-04/2019). Participants

filled in validated scales measuring happiness, quality of life, and DLQI.

Results: In 102 patients with chronic inflammatory skin diseases, the DLQI was associated only
with physical quality of life and negative emotions but not psychological quality of life nor
positive affect. The DLQI alone accounted for 26% of variance in general quality of life.
Combining DLQI and happiness accounted for a total of 73% of variance, with both variables

contributing to the model.

Conclusion: The DLQI alone only partially reflected well-being. Assessing happiness in addition

to the widely used DLQI can contribute to a more comprehensive evaluation of well-being.

Keywords: atopic dermatitis, happiness, mental burden, psoriasis, quality of life, well-
being
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INTRODUCTION

Quality of life (QolL) is the most commonly used patient reported outcome in medicine (1).
Since the World Health Organization (WHO) famously defined health “as a state of complete
physical, mental, and social well-being and not merely the absence of disease” (2), the concept
of QoL has received growing attention in medical research. From the 1970s to 1990s,
numerous questionnaires measuring health-related QoL have been developed and
introduced, including both generic and disease-specific tools (1, 3). In dermatology, the
Dermatology Quality of Life Index (DLQI) (4) is the most well-established tool for measuring

skin-related QoL and has proven its worth both in research and care (3).

Simultaneously to the growing efforts to measure well-being in medicine, a
psychological sub-discipline researching well-being and human flourishing was formed in the
second half of the 20™ century and was given the name “Positive Psychology” in 1990 (5).
Defining and measuring happiness is a major endeavor in positive psychology. Perhaps the
most well-known conceptualization of happiness is Ed Diener’s “subjective well-being”, which
describes “the cognitive and affective evaluation of life as a whole” (6, 7). According to this
conceptualization, a person is happy if they experience a lot of positive emotions (positive
affect, PA) while experiencing only few negative emotions (negative affect, NA) and if they are

overall satisfied with their life (SWL) (7).

The first studies exploring happiness in dermatologic patients have shown that
patients with skin diseases tend to be less happy compared to healthy controls and that
patients with chronic inflammatory skin diseases, such as atopic dermatitis (AD) and psoriasis,
are especially unhappy (8, 9), contributing to the considerable body of evidence

demonstrating a large mental burden of these diseases (10-14). In an effort to meet the needs
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of these patients, the DLQI is commonly used in both clinical research and practice to reflect
skin-related quality of life impairment (3). However, considering the WHO'’s holistic definition
of health as a state of well-being raises the question whether examining only the DLQI, which
was originally developed to measure disability (4), is sufficient in reflecting the patients’
burden of disease or if other indicators of well-being should be added. To better understand
the informative value of the DLQI for the evaluation of psychosocial needs, the aims of this
study were to a) explore the association between the DLQI and happiness in patients with
chronic inflammatory skin diseases and b) to put the results into perspective by making
comparisons to a generic QoL assessment tool recommended by the WHO, the WHOQOL-

BREF (15), and a control group.

MATERIALS AND METHODS

Data were collected from December 2017 to April 2019. In- and out-patients with psoriasis
and atopic dermatitis (AD) at the Department of Dermatology and Allergy of the Technical
University of Munich, Germany, filled in a paper-based questionnaire (see supplementary
material). All in- and outpatients aged 18 years or older who had been diagnosed with
psoriasis or AD were eligible to participate. Exclusion criteria were the inability to provide
consent and the inability to fill in the German questionnaire. A group of healthy controls (aged
18 years or older) living in the greater Munich area, recruited with the help of a recruitment
service (TestingTime, Zurich, Switzerland), filled in the same questionnaire. The study was
conducted in accordance with the Declaration of Helsinki and was approved by the local ethics

committee of the Technical University of Munich (reference number 424/17S).

Questionnaire
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The questionnaire consisted of validated scales measuring happiness and QoL (see
Supplement 1). The attending physician documented diagnoses, current treatment, and
disease severity using the Psoriasis Area and Severity Index (PASI) for psoriasis and Scoring
Atopic Dermatitis (SCORAD) (16) for AD. Disease severity was classified according to the
respective manuals (mild: PASI/SCORAD < 10/25, moderate to severe: PASI/SCORAD > 10/25)
(17, 18). Current treatment was categorized as either systemic (e.g. immunomodulators, oral

antihistamines) or non-systemic (e.g. topical steroids, phototherapy).

Happiness was operationalized as the three facets of subjective well-being(6): positive
affect (PA), negative affect (NA), and satisfaction with life (SWL). The German version of the
Scale of Positive and Negative Experience (SPANE) was used to measure PA and NA (19, 20)
and consists of 12 items (6 representing PA, e.g. “pleasant”, and 6 representing NA, e.g.
“unpleasant”), each rated on a 5-point Likert scale ranging from 1 (“very rarely or never”) to
5 (“very often or always”). The two distinct subscales measuring PA and NA showed good
reliability with Cronbach’s alphas of .94 and .87, respectively. The items of each subscale were
averaged to form an index if at least 80% of items were answered validly. SWL was measured
using the German version of the Satisfaction With Life Scale (SWLS), a validated and widely
used score consisting of 5 items (e.g. “in most ways my life is close to my ideals”), each
measured on a scale from 1 (“strongly disagree”) to 7 (“strongly agree”) (21, 22). The SWLS
showed good reliability in this sample with a Cronbach’s alpha of .89. As with the SPANE scales,
the items of the SWLS were averaged to form an index if at least 80% of items were answered

validly.

Quality of Life was measured using the German version of the World Health

Organization Quality of Life (WHOQOL)-BREF questionnaire (15, 23). The WHOQOL-BREF is a
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gender between the patients and the controls were analyzed using Student’s t-test and chi-
squared test. As the groups differed in terms of age, age was initially controlled for in all
analyses. However, as age did not show to influence the results, it was omitted as a covariate

to keep the models as simple as possible.

Descriptive statistics of happiness in both patient groups (psoriasis and AD) have been
reported elsewhere in more detail (9). Student’s t-tests were conducted to compare both
patient groups in terms of happiness, DLQI, and QolL. As the analyses did not reveal major
differences between the patient groups, all further analyses were conducted on the whole
patient sample without further differentiation between the patient groups. Student’s t-tests
were used to compare patients and controls as well as compare patients receiving systemic
treatment with patients receiving non-systemic treatment in terms of happiness and QolL.
According to Diener’s definition of subjective well-being (6) and following the methodology of
existing research (24), a composite score of happiness was calculated as the mean of the z-
standardized SWLS score, PA component of the SPANE, and inversely coded NA component of
the SPANE. For the WHOQOL-BREF, the value domains were transformed to a scale of 0-100

according to the manual (23) and prior to averaging them into an overall QoL index.

Linear regression models were used to explore the associations between happiness,
Qol, and DLQI. Overall happiness, overall QoL, and the DLQI were explored as dependent
outcomes. As independent variables, both the overall indices and the separate
facets/domains were entered (in separate models) to allow a both detailed and concise

analysis of the examined associations. Standardized regression coefficients (B) are reported.

The level of significance was set at a=.05 for all analyses. All statistical analyses were

conducted using IBM SPSS Statistics Version 26 (IBM Corporation, Armonk, NY, USA).
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RESULTS

Study sample

In total, the data of 102 patients with chronic inflammatory skin diseases (52 with psoriasis,
50 with AD) and 106 healthy controls were analyzed. The mean age of patients was 47.4 +
19.1 years (range 18-86 years). Women constituted 43.1% of all participants. While a third of
patients were only mildly affected, disease severity was moderate to severe in 67% of patients
(psoriasis: 60.4%, AD: 73.3%; p=.187). Almost half of all patients received a systemic treatment
for their skin condition (46.4%, 4 cases with missing information). Patients with psoriasis and
AD did not differ in terms of age or gender distribution (p=.493 and p=.331, respectively).
Participants of the control group were significantly younger than patients (m=38.4, SD=13.4

p<.001) but showed a comparable gender distribution (49.1% women, p=.392).

DLQI, Qol, and happiness

Patients with psoriasis and AD did not significantly differ in terms of DLQI (m=11.7 vs.
m=14.4, p=0.12) nor happiness (PA: m=3.5 vs. m=3.3, p=.14; NA: m=2.3 vs. m=2.6, p=.17; SWL:
m=5 vs. m=4.9, p=.62). In terms of Qol, patients with psoriasis reported better physical QoL
than patients with AD (m=68.7 vs. 60.8, p=.03), but no difference was observed for the other
QoL domains (mental: m=67.1 vs. 62.3, p=.15; social: m=69 vs. 71.3, p=.6; environmental:

m=75.6 vs. 74, p=.54).

In the overall patient sample, the mean DLQI score was 13£8.6 (Table 1). Overall, 54
patients (52.9%) reported a very large or an extremely large effect of the respective skin
disease on their lives according to the DLQI. For 18 patients (18.6%), the effect was moderate,
and for 25 patients (24.5%) the skin diseases only had a small effect or no effect at all on their

lives.
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In terms of Qol, the patients scored lower than the controls in the physical and the
psychological domains of QoL. Patients’ results for the social and environmental domains were
comparable to those for the control group. In terms of happiness, patients with psoriasis and
AD reported lower levels of PA compared to the healthy control group, but they did not differ

from the healthy controls in terms of NA nor SWL (Table 1).

Patients receiving systemic treatment showed a lower DLQI compared to patients
receiving non-systematic treatment (m=10.7 vs. m=15, p=.02), but they did not significantly

differ in terms of happiness nor Qol as measured with the WHOQOL-BREF.

The association between DLQI, Qol, and happiness

When differentiating the four domains of QoL, only the psychological (=0.70, p<.001) domain
of QoL significantly predicted happiness in the patient group. In contrast, the psychological
domain (p=0.56, p<.001) and the social domain (B=0.22, p=.001) predicted happiness in

healthy individuals (Table 2).

Linear regression furthermore revealed a significant association between overall QoL and
DLQI (B=-.52, p<.001; Figure 1). More precisely, the DLQI significantly correlated only with the
physical (B=-.42, p=.002) domain and not the psychological, social, and environmental
domains of QoL. The DLQI furthermore negatively predicted overall happiness (B=-.49, p<.001;
Figure 1). More precisely, an association between the DLQI with NA (B=.39, p<.001) and not

with PA (B =-0.20, p=.173) nor with SWL (B=0.03, p=.793) was observed.

Happiness significantly predicted overall QoL in the patient group (p=0.84, p<.001) and
control group ($=0.86, p<.001; Table 2). All three facets of happiness significantly predicted
overall QoL in patients and controls, with SWL having the highest effect in both groups

(patient: p=0.47, p<.001; control: $=0.40, p<.001, Table 2).
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Figures 2 and 3 summarize the associations between DLQJ, overall QoL, and happiness
in the patient group. The DLQJ alone (B=-0.52, p<.001) accounted for 26% of variance in overall
QolL. Adding happiness to the model significantly increased the model’s goodness of fit
(p<.001), with both happiness (B=0.77, p<.001) and DLQI (B=-0.13, p=.031) predicting overall

Qol, resulting in a total of 73% of variance explained by the model.

DISCUSSION

This study explored the association between happiness, quality of life, and DLQI in
patients with chronic inflammatory skin diseases. We found that while the DLQI correlated
with both happiness and general Qol, it only reflected the negative emotions component of
happiness (NA) and the physical domain of Qol, which in turn did not predict overall
happiness. More precisely, the results show that the DLQI primarily measures physical
impairment associated with negative emotions, which is in line with its original purpose as a
“disability index”(4). Consequently, the DLQI alone showed to only partially reflect well-being.
This conclusion is supported by a recent qualitative study, which found that patients felt that
the DLQI did not adequately reflect their emotional burden (25). However, the DLQI is still
used as the sole indicator of quality of life and well-being in many dermatological studies (26-

28).

Happiness, in turn, strongly correlated with general Qol, suggesting that it measures
well-being in a more comprehensive manner than the DLQI. Additionally, previous studies
found that patients with psoriasis and AD experience less PA than healthy individuals, and that
there may be an association between PA and disease severity (8, 9). PA has been linked to
several desirable health outcomes such as better immune responses, improved health

behavior, and quicker wound healing (29-31), which underlines the importance of PA for not
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11

only mental but also physical health. As PA is not reflected in the DLQI, an important aspect
of the burden of psoriasis and AD might have been overlooked in most clinical studies which
only included the DLQI and not PA. Nevertheless, the DLQI contained information about
general QoL, which was not provided by measuring happiness alone. Combining the frequently
used DLQI with two short scales that measure happiness could provide a comprehensive
assessment of QoL and well-being without the need for additional time-consuming QoL

assessments.

While comparing DLQI and happiness is a novel approach, several validation studies
have explored the association between DLQI and other generic QoL life measures (32). In
patients with psoriasis and AD, the DLQI showed weak to moderate correlations with most
generic QoL scores (e.g. the Nottingham Health Profile) (32, 33), which correspond with the
comparably weak correlation between DLQI and overall QoL in this study. When considering
the different domains of QolL, Shikiar et al. showed that the DLQI moderately correlated with
both the mental and the physical components of the Short Form 36 (34), while in this study
the DLQI was only associated with the physical and not the mental domain of QoL. However,
Shikiar et al. used Pearson’s correlation coefficients to independently compare the
correlations between the single QoL domains and the DLQI (34), whereas in this study
associations were explored using linear regression, controlling for all domains of QoL. When
controlling for physical Qol, the association between DLQI and mental QoL seemingly

disappeared.

The results of this study are subject to several limitations. First, as this is a cross-
sectional study, we can only assess associations and not causality between happiness and QoL.

Second, only patients with psoriasis and AD were included in the study. It is possible that the
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associations between the DLQI and happiness vary for different patient groups. More studies
with larger and more diverse samples of dermatologic patients are needed to verify this.
Furthermore, recruitment took place at only one university hospital in Munich, Germany.
While the aim was to include all eligible patients, this was not always feasible and is why the
sample is not necessarily representative of the respective patient collectives. Third, the
findings only apply to the specific scales used in this study, namely the SPANE (19), the SWLS
(21), the WHOQOL-BREF (15), and the DLQI (4). Although theses scores are validated and well-
established, it is possible that results vary when using other tools. This is especially true for
happiness, as there is an ongoing debate about its operationalization in psychological research

(35).

In conclusion, the results of this study show that the DLQI primarily measures physical
impairment in patients with skin diseases and that it is predominantly associated with
negative emotions. Therefore, the DLQI alone provides only a limited evaluation of well-being.
Happiness is a very subjective measure of well-being with high individual relevance. It can
complement the information provided by the DLQI and thus contribute to a comprehensive
evaluation of well-being consistent with the WHO’s definition of health. Happiness should be
considered as a new patient reported outcome both in future research and in dermatologic
care, as it could help to better understand the burden of skin diseases and guide therapy
development and decisions. The development of a score assessing happiness in a

comprehensive but uncomplicated manner would facilitate its application in clinical practice.
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Figure Legends

Figure 1: Associations between the Dermatology Quality of Life Index (DLQI) and a) happiness and b)
World Health Organization Quality of Life (WHOQOL)-BREF.

Figure 2: Correlations between happiness, the Dermatology Quality of Life Index (DLQI) and World
Health Organization Quality of Life (WHOQOL)-BREF in patients with psoriasis and atopic dermatitis.
R? indicates the percentage of explained variance in the respective models (corrected R?).

Figure 3: Schematic illustration of the associations between happiness, quality of life (WHOQOL-BREF)
and the Dermatology Quality of Life Index (DLQI). Happiness and QoL correlated more strongly than
the DLQI and happiness/Qol, respectively. All three happiness facets correlated with Qol, with the
strongest association observed for Satisfaction with Life (SWL). For QolL, only the psychological domain
was associated with happiness. The DLQI correlated only with NA and physical QoL and thus only
reflected a distinct part of well-being.

Table Legends

Table 1: Quality of Life and happiness in patients with psoriasis and atopic dermatitis compared to
healthy controls and skin-related Quality of Life impairment (DLQI) in the patient group.

Table 2: Associations between World Health Organization Quality of Life (WHOQOL)-BREF, the
Dermatology Quality of Life Index (DLQI), and happiness: results of linear regression models in
patients with psoriasis and atopic dermatitis and healthy controls.
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395 Table 1: Quality of Life and Happiness in patients with psoriasis and atopic dermatitis compared to healthy

396  controls and skin-related Quality of Life impairment (DLQ]) in the patient group

Patients Controls
N=102 N=106
m/% | sD m | SD P

Age 474 19.1 384 13.4 <.001
Gender (women) 43.1% - 49.1% - 3.92
Disease severity
- mild 333% - - - -
- moderate to severe 66.7% - - - -
Systemic treatment 46.4% - - - B
pLae 13 8.6 - -
Qol=. physical 64.8 18.7 77.8 16.2 <.001
Qol=: psychological 64.7 16.9 68.9 15.9 004
QoL=: social 70.1 211 68.6 22 482
QolLe: environmental 74.8 137 74.6 158 932
Overall QoL< 68.6 145 725 14.8 057
Satisfaction with life? 5 12 4.8 13 =519
Positive affecte 3.4 0.9 3.8 0.8 {005
Negative affects 2.4 0.9 2.3 0.8 057
Overall happiness’ 0.1 0.9 0.1 0.9 -136
m=mean; SD=standard deviation; * Student’s t-tests (for gender: Chi-Square test); ® DLQI=Dermatology
Quality of Life Index, possible range 0-30; QoL=Quality of Life, measured with the World Health
Organization Quality of Life (WHOQOL)-BREF, possible range per domain: 0-10, overall QoL indicates
average of all four domains. ¢ measured using the Satisfaction with Life Scale, possible range 1-7;
measured using the Scale of Positive and Negative Experience, possible range 1-5; satisfaction with
life, positive and negative affect variables were z-standardized and averaged into an index, range in this
sample: -3.03-1.47.
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418  Table 2: Associations between World Health Organization Quality of Life (WHOQOL)-BREF, the Dermatology
419 Quality of Life Index (DLQI), and happiness: results of linear regression models in patients with chronic
420  inflammatory skin diseases and healthy controls

Predictors Patients Controls
Model Summary N=102 N=106
DV: Overall Happiness
Qol: physical (B, p) 0.08 .283 0.09 224
QoL: psychological (B, p) 0.70 <.001 0.56 <.001
Qol: social (B, p) 0.11 .066 0.22 .001
QoL: environmental (B, p) 0.07 .250 0.13 .060
Model Summary (cR?) 0.77 <.001 0.77 <.001
DV: Overall QoL
Overall happiness (B, p) 0.84 <001 0.86 <.001
Model summary (cR?) 0.70 <.001 0.74 <001
Satisfaction with life (B, p) 047 <001 0.40 <.001
Positive affect (B, p) 0.27 002 0.33 <.001
Negative affect (B, p) -0.26 001 0.22 006
Model summary (cR?) 0.71 <001 0.74 <.001
pLal (B, p) -0.52 <001 - -
Model summary (cR?) 0.26 <.001 - -
pLal (B, p) -0.13 031 - -
Overall happiness (B, p) 0.77 <.001 - -
Model summary (cR?) 0.73 <001 - -

DV: dependent variable, B: standardized correlation coefficients, with positive and negative values
indicating positive and negative associations, respectively, and higher absolute values indicating
stronger associations between the DV and the predictor variables, p: p-value, QoL: Quality of life, cR%:
corrected R?, indicating the corrected percentage of variance in the DV explained by the model.
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Figure 1: Associations between Dermatology Quality of Life Index (DLQI) and a) happiness and b) World
Health Organization Quality of Life (WHOQOL)-BREF.
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433  R%indicates the percentage of explained variance in the respective models (corrected R?).
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Happiness PA social Quality of Life
Three facets: Four sub-domains:
- Positive affect (PA) - Psychological
- Negative affect SWL psych. environ. - Social
(NA) - Environmental
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DLQI Dermatology Quality

of Life Index (DLQI)

Disability Index measuring
skin—related Quality of Life
impairment

Figure 3: Schematic illustration of the associations between happiness, quality of life (WHOQOL-BREF)
and the Dermatology Quality of Life Index (DLQI). Happiness and QoL correlated more strongly than
DLQI and happiness/Qol, respectively. All three happiness facets correlated with Qol, with the
strongest association observed for Satisfaction with Life (SWL). For QoL, only the psychological domain
was associated with happiness. The DLQI correlated only with NA and physical QoL and thus only
reflected a distinct part of well-being.
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Abstract

Purpose Prior research on the psychological consequences of skin diseases has focused on assessing mental comorbidi-
ties. The aim of this study was to investigate subjective well-being in a large sample of individuals affected by psoriasis, a
chronic inflammatory skin disease, and to explore the associations with depression and disease-related parameters such as
disease severity.

Methods A cross-sectional online survey was conducted from March to June 2019. The link to the questionnaire was shared
on websites and Facebook pages of psoriasis patient organizations and campaigns. Participants filled in validated scales
measuring subjective well-being—operationalized as positive affect (PA), negative affect (NA) and satisfaction with life
(SWL); and depression.

Results The data of 722 participants were analyzed. Exploratory factor analysis supported the differentiation of PA, NA,
SWL, and depression as four different constructs. The respondents reported lower levels of PA than healthy individuals and
judged themselves to be less happy and were less satisfied with their lives than the general population (except age group
65 + years). 40.3% of respondents were screened positive for depression. More severe psoriasis was associated with lower
affective well-being and a higher risk for depression.

Conclusion The results of this study empirically supported the differentiation of subjective well-being and depression as
different constructs in individuals with psoriasis, and underline the large mental burden of the disease which goes beyond
a higher risk for depression. Measures of well-being should thus be incorporated in both research and clinical practice in
patients with psoriasis in order to achieve a more comprehensive picture of the mental burden of this disease.

Keywords Psoriasis - Happiness - Subjective well-being - Depression - Mental health - Dermatology

Plain English summary

Alexander Zink and Maximilian C. Schielein have contributed Chronic skin diseases such as psoriasis can be a large mental
equally to this work. burden for the affected individuals. Previous research has
focused on assessing mental comorbidities such as depres-
sion in order to determine mental health in patients with skin
diseases. However, according to the World Health Organi-
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However, additional psychological care should be provided
to patients with severe psoriasis in order to improve the
patients” well-being.

Introduction

Psoriasis is a common chronic inflammatory skin disease
with an estimated prevalence of 1.2-3% in Germany [1,
2]. It is characterized by sharply demarcated red patches
covered in typical whitish-silver scales, typically, but not
only, located on knees and elbows as well as the scalp [3].
A large number of patients suffer from severe itch, and some
of them, even pain [4, 5]. In addition, psoriasis is associated
with a large number of comorbidities, ranging from arthritis
and metabolic syndrome to depression [3, 6, 7]. As psori-
atic lesions are often considered disfiguring by their social
environments, many affected patients experience body image
issues [8] and suffer from stigmatization and social exclusion
[9, 10], resulting in a large psychological disease burden [7,
11, 12]. As a consequence, psoriasis has been recognized
as a serious noncommunicable disease by the World Health
Assembly in 2014 [13].

Assessing the mental burden of psoriasis

Prior research on the psychological consequences of skin
diseases has predominantly taken a pathogenic perspective,
with most studies exploring mental comorbidities as markers
of mental health. The results in general indicated a higher
risk of depression, anxiety, and addiction for patients with
psoriasis [6, 14—16]. However, in line with the World Health
Organization (WHO) defining health as “a state of [...] well-
being and not merely the absence of disease™ [17], saluto-
genic approaches for measuring mental health in patients
with skin diseases are necessary in order to achieve a holistic
understanding of the mental burden [12, 18, 19]. Accord-
ingly, over the last years, studies exploring well-being in
individuals with psoriasis have emerged [20-24]. In general,
most studies comparing individuals with psoriasis to healthy
controls found that well-being was impaired in this patient
group, underlining the large mental burden of psoriasis [20,
21, 25]. However, there is increasing evidence pointing
toward a more complex relationship between psoriasis and
well-being, which seems to be mediated by the subjective
perception of the symptoms rather than the objective course
of the disease [21, 26, 27].

Subjective well-being and depression in psoriasis
Recently, happiness has been discussed as a patient reported

outcome with high subjective relevance for patients with
chronic skin diseases [20]. Although different definitions

@ Springer

exist [28], happiness is often conceptualized as subjective
well-being [29]. According to Diener et al. [25], subjective
well-being comprises an individual’s “cognitive and affec-
tive evaluation of life as a whole™. Following this approach,
subjective well-being is high if one experiences frequent
positive affect (PA), infrequent negative affect (NA) and a
general satisfaction with life (SWL) [25, 30]. So far, only a
few studies exploring subjective well-being in patients with
psoriasis exist [23, 24, 31, 32], with only one study compre-
hensively assessing all three facets of subjective well-being
in a comparably small group of 52 patients with psoriasis
[20]. The results of the existing studies suggest that psoria-
sis patients are impaired in terms of PA but not SWL com-
pared to healthy individuals [20, 23, 24]. For NA, results are
inconsistent [20, 23, 31].

Depression, in contrast, is a well-researched and generally
accepted comorbidity of psoriasis which has been studied
in several systematic reviews and meta-analyses [33, 34].
As depression is characterized by the reduced capability to
experience positive emotions [35], the finding of low PA
in patients with psoriasis could be explained by the higher
prevalence of depressive symptoms in this patient group,
which raises the question whether exploring affective well-
being independently of depression does in fact provide new
insights on the mental burden of psoriasis. Studies explor-
ing both subjective well-being and depression in individuals
with psoriasis are needed in order to be able to distinguish
these two constructs in this patient group.

Aim of the study

The aim of this study was thus to assess both depression and
subjective well-being (operationalized as PA, NA, and SWL)
in a large and diverse sample of individuals affected by pso-
riasis, and to explore associations between depression, sub-
jective well-being, and patient characteristics in this group.

Materials and methods
Study population and recruitment

For this cross-sectional study, an online survey among indi-
viduals affected by psoriasis in Germany was conducted
from March to June 2019. The link to the online question-
naire was shared on Germany’s largest patients’ organiza-
tion webpage for psoriasis (“Psoriasis Netz”, www.psori
asis-netz.de) and in the corresponding email newsletter and
forum. In addition, the link was shared on other psoriasis-
related Facebook pages (“Farbenhaut”, Technical University
of Munich’s University Hospital and the de-stigmatization
campaign “Bitte bertthren” by the Professional Association
of the German Dermatologists). Only individuals affected
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by psoriasis were eligible to participate, which was clearly
stated on the first page of the online questionnaire and which
had to be confirmed by the participants in the first question
before they were able to continue with the rest of the ques-
tionnaire. Informed consent was obtained from all partici-
pants prior to inclusion. This study was conducted in accord-
ance with the Declaration of Helsinki and was reviewed and
approved by the local ethics committee of Technical Univer-
sity of Munich (reference 25/19 S).

Study variables

The study questionnaire was developed by a multidiscipli-
nary team including a dermatologist, a psychologist and
two epidemiologists. It consisted of validated scales meas-
uring subjective well-being and depression and additional
questions on happiness in general and the evaluated impact
of psoriasis. The survey was pre-tested by three psoriasis
patients and, based on the resulting feedback, slightly modi-
fied. For the scales used in this study, internal consistency
was considered “excellent” for Cronbach’s alpha values>0.9
and “good” for Cronbach’s alpha values> 0.8 [36].

Subjective well-being

Following Diener et al. [25], subjective well-being was oper-
ationalized as PA, NA and SWL. PA and NA were measured
using the validated German version of the Scale of Positive
and Negative Experience (SPANE) [37, 38]. We chose the
SPANE over the more frequently used Positive and Nega-
tive Affect Schedule (PANAS) [39], as it assesses a wider
range of positive and negative emotions than the PANAS,
which focusses on high arousal emotions, and as it is coher-
ent with Diener and colleagues conceptualization of subjec-
tive well-being [37]. The SPANE consists of two subscales
measuring PA and NA, respectively. Each subscale consists
of six adjectives, e.g., “pleasant™ and “positive” for PA and
“unpleasant” and “negative” for NA). The respondents were
asked to indicate how often they had felt the respective feel-
ings over the past two weeks on a 5-point scale from 1 (“very
rarely or never™) to 5 (“very often or always™). The two dis-
tinct subscales, showed excellent and good reliability in this
study with Cronbach’s alphas of 0.93 and 0.86 for PA and
NA, respectively. For each subscale, the items were averaged
to form an index. SWL was measured using the German ver-
sion of the Satisfaction With Life Scale (SWLS) [40, 41].
The scale consists of five items (e.g., “in most ways my life
is close to my ideal”), each rated on a 7-point scale from
1 (“strongly disagree™) to 7 (“strongly agree™). The scale
showed excellent reliability in this study with a Cronbach’s
alpha of 0.91 and the items were averaged to form an index.
As some researchers argue that happiness is not in fact a
multidimensional but a unidimensional construct [29], we

decided to also include a heuristic measure of happiness,
meaning a single question asking participants for their over-
all happiness [20]. In order to achieve comparability with
the general population, a single question from the European
Social Survey was used: “Taking all things together, how
happy would you say you are?” [42]. Respondents could
give their answer on a 11-point scale from 0 (“extremely
unhappy™) to 10 (“extremely happy™).

As an additional question on happiness in the context of
psoriasis, the participants were asked for a subjective evalu-
ation of the impact of psoriasis on their own happiness (“Do
you think that your psoriasis has a negative impact on how
happy you are?”—*“No”, “Yes, a little”, “Yes, moderately”,
“Yes, very much™).

Depression

The WHO-5 Well-Being Index [WHO-5, 43] is a validated
screening questionnaire for depression. It consists of five
statements (e.g., “My daily life has been filled with things
that interest me””), which respondents rate on a 6-point scale
from O (“at no time™) to 5 (“all of the time™). The items
showed good reliability in this study with a Cronbach’s alpha
of 0.87. Following the instructions, the values of the items
were added, resulting in an overall score ranging from O to
25, with lower scores indicating a higher risk for depression.
Using a cut-off of <7, the WHO-5 has shown good proper-
ties for the screening of major depression with a sensitivity
of 94% and specificity of 78% [44]. Consequently, a score
of <7 was considered a positive screening result for depres-
sion in this study.

Participants’ characteristics

As possible parameters associated with happiness, data
on age (in years), gender, years since first diagnosis, and
current treatment status (currently receiving treatment vs.
not receiving treatment) were collected. Subjective gen-
eral disease severity was measured as “mild”, “moderate”,
“severe”. In addition, data on current disease severity were
collected using the same given options (“mild”, “moder-
ate”, “severe”). Based on general and current disease sever-
ity, new dichotomous variables indicating current phases of
relative improvement or relative deterioration compared to

general disease severity were derived.
Analysis

Prior to the analysis, data were checked for completeness (at
least 80% of questions on happiness answered) and plausibil-
ity (e.g., data were considered implausible if the participants
indicated a higher number of years since first diagnosis than
age). As only very few participants did not meet our criteria
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for completeness and plausibility (n=8), these cases were
excluded from all further analysis rather than using impu-
tation in order to keep the analysis as simple as possible.
The remaining data were analyzed descriptively. Pearson’s
correlations were calculated in order to explore associa-
tions between the examined variables. Correlations were
considered moderate for > 0.5 and strong for »> 0.7 [45].
To further differentiate the four constructs PA, NA, SWL,
and depression, exploratory factor analysis using Promin
Rotation, an oblique rotation method appropriate for corre-
lated variables, was conducted after checking the respective
requirements were fulfilled. As all variables were measured
on at least 5-step scales (with equal distances between the
answer options and numbers suggesting equal steps between
the categories), variables were treated as quasi-metric and
Pearson’s correlations were used for factor analysis. Follow-
ing Guadagnoli and Velicer [46], factor loadings of 0.4 and
higher were considered stable, which is why all smaller coef-
ficients were suppressed. Factor retention was determined
using parallel analysis [47]. However, as the retention of
three factors, which was the number of factors suggested by
parallel analysis, did not result in stable factor loadings for
all examined items, we additionally conducted the analysis
retaining one more factor, which was in line with the theo-
retical assumption of four differing constructs of PA, NA,
SWL, and depression.

Means of PA, NA, heuristic happiness, SWL and
WHO-5 were compared to norm data [41, 48, 49] or, in
case of PA and NA, to data of a validation study [38] as
norm data were not available. For both SWL and WHO-5,
norm data had been collected in representative samples
of the German general population (with the assistance
of a demographic consulting company (SWL: mean age
48.9 + 18.3 years, 52.2% women; WHO-5: mean age
48.3 years, SD not indicated for the overall sample, 52.7%
women) [41, 48]. For heuristic happiness, norm data for
the German general population were collected within the
European Social Survey (mean age 48.2 + 18.1 years,
49.9% women) [49]. For PA and NA, the data of the Ger-
man validation study among a total of 498 participants
recruited in university lectures (n=264) and via mail-
ing lists/social media (n = 234) were used as reference
data (mean age not indicated, 18.5% < 20 years, 47.8%
20-29 years, 16.3% 30-39 years, 7.7% 40-49 years, 5.3%
50-59 years, 4.5% > 59 years, 75.1% women) [38]. As
for PA, NA, and heuristic happiness the datasets of the
reference samples were accessible, the group compari-
sons for these variables were conducted using ANCOVA
and planned contrasts while controlling for sex and age.
Adjusted means (m?®) are reported. For SWL and WHO-
5, the datasets of the reference populations could not be
retrieved, which is why analyses were conducted stratified
for age and sex, using Student’s r-tests. The age groups
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for these analyses were chosen to match the age groups
reported in the respective reference samples. As Student’s
t-tests and ANCOVA have been shown to provide robust
results even when normality and equal variance assump-
tions are violated [50-52], the analyses were conducted
without prior verification of these assumptions.

Parameters associated with subjective well-being and a
positive screening for depression were identified using mul-
tiple linear regression models and binary logistic regression,
respectively. In all regression models, age, gender, years
since first diagnosis, general subjective disease severity,
improvement or deterioration of skin condition and current
treatment status were entered as independent variables. As
a result, adjusted raw (B) and standardized regression coef-
ficients (f) and Odds Ratios (OR) as well as corresponding
95%-confidence intervals (CIs) and the percentage of vari-
ance explained by each model (adjusted R?) are reported.
As depression is characterized by the inability to feel happy
[35], we conducted additional sub-group analyses in par-
ticipants who did not receive a positive screening result for
depression in order to explore differential findings for affec-
tive well-being which are not explained by the presence of
depression.

The level of significance was set at a=0.05 for all analy-
ses. All statistical analyses except exploratory factor analysis
were conducted using IBM SPSS Statistics Version 24 (IBM
Corporation, Armonk, NY, USA). Exploratory factor analy-
sis was conducted using FACTOR software [53].

Results

In total, 730 participants completed the survey, with most
users having participated via “Psoriasis Netz” (95%). Of
those, eight were excluded prior to analysis due to insuf-
ficient (n=3) or implausible data (e.g., higher number of
years since first diagnosis than age; n=>5). Consequently,
the data of 722 participants were analyzed. The mean age
was 45.8 years with a standard deviation (SD) of 13.4 years
and a range of 12-85 years (Table 1). 62.7% of participants
were women. Almost all participants (98.6%) reported hav-
ing been diagnosed with psoriasis by a medical doctor, and
only ten participants (1.4%) had been given the diagnosis by
an alternative practitioner or had self-diagnosed psoriasis.
On average, the participants had been living with psoriasis
for 20.6 years (SD= 14.5 years, range < 1-68). The majority
of participants (55.7%) judged their psoriasis to be generally
moderate, 34.3% severe, and only 10% mild. When asking
for current disease severity, 24% of participants indicated
mild, 52.8% moderate, and 23.3% severe. Comparing self-
reported general and current disease severity, 31.7% of par-
ticipants were in a phase of relative improvement, and 14.4%
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Table 1 Baseline patients’ characteristics

Patients’ characteristics N=722

Age in years (mean + SD, range) 48.8+134, 12-85

Gender
- Male 269 (37.3%)
- Female 453 (62.7%)
Diagnosis
- By medical doctor 712 (98.6%)
- By alternative practitioner or self-diagnosis 10 (1.4%)

Years since first diagnosis (mean + SD, range) 20.6+14.5,0-68

General disease severity

- Mild 72 (10%)

- Moderate 402 (55.7%)

- Severe 248 (23.3%)
Current disease severity

- Mild 173 (24%)

- Moderate 381 (52.8%)

- Severe 168 (23.3%)
Phase of relative improvement of skin condition 229 (31.7%)
Phase of relative deterioration of skin condition 104 (14.4%)
Current treatment®

- Dermatologist 446 (61.8%)

- Rheumatologist 127 (17.6%)

- General practitioner 117 (16.2%)

- Alternative care 23 (3.2%)

- No current treatment 179 (24.8%)

“Multiple answers were possible

of relative deterioration. One out of four participants (24.8%)
was not currently receiving medical treatment for psoriasis.
Of those who were receiving treatment, the majority (82.1%)
were treated by a dermatologist, 23.3% by a rheumatologist,
21.5% by a general physician, and 3.2% received alternative
care (e.g., by an alternative practitioner).

Subjective well-being and depression

The variables intercorrelated moderately to strongly, with
the strongest correlation observed for PA and heuristic hap-
piness (r=0.73, p<0.001; Table 2) and the weakest cor-
relation observed for SWL and NA (r=- 0.56, p <0.001).
40.3% of participants had a positive screening result for
depression (41.9% of women and 37.5% of men). Nine out of
ten participants (90.3%) stated that psoriasis had a negative
impact on how happy they were (28.8% a little, 29% moder-
ately, and 32.9% very much), and only 9.3% of participants
stated that their psoriasis did not affect their happiness at
all (Fig. 1).

Using exploratory factor analysis and parallel analysis for
factor retention, three factors were identified (Fig. 2a). The
first factor corresponded to the PA items of the SPANE, the
second corresponded to the items of the SWLS, and the third
factor corresponded to the NA items of the SPANE, with one
item of the WHO-5 loading on the same factor. The remain-
ing items of the WHO-5 did not show stable factor loadings
on any of the three factors. When adding one more factor
to be extracted, all items of SPANE, SWLS, and WHO-5
loaded on four separate factors corresponding to the four
constructs PA, NA, SWL and depression (Fig. 2b).

Descriptive statistics of PA, NA, SWL, heuristic happi-
ness, and WHO-5 are displayed in Table 3.

Comparison with reference populations

Controlling for age and sex, participants in this study
reported significantly less PA than the German validation
sample (m*=2.98 vs. 3.10, p=0.003) [38], but did not dif-
fer from them in terms of NA (m*=2.87 vs. 2.88, p=0.767;
Table 3). Furthermore, controlling for age and sex, partici-
pants in this study judged themselves less happy than the
general population (m®=6.34 vs. 7.26, p <0.0001). Strati-
fying for age and sex, participants of this study over all age
groups and both men and women scored significantly lower
on the WHO-5 than the general population (all p<0.001).

Table2 Correlation matrix PA NA SWL Heuristic happiness WHO-5
well-being
index

PA 1

NA —0.669%** |

SWL 0.652%%* —0.564%=* |

Heuristic happiness 0.728%** — 0.588***  (0.620%** |

WHO-5 well-being index ~ 0.687%** — 0.651%%*  (.630%** (.59]%** 1

Pearson’s correlation coefficients are displayed

Asterisks indicate significant correlations; *p<0.05, **p <0.01, ***p <0.001
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»Does your psoriasis have a negative impact on how happy
you are?”

m No
m Yes, ..
... alittle
= ... moderately

m ... very much

<

Fig. 1 Subjective evaluation of the impact of psoriasis on patients’
happiness. N=721, one missing case

Furthermore, stratified analyses showed that participants
under 65 years in this sample were less satisfied with
their lives than the general population under 65 years (all
p<0.001), while participants of 65 years and older did not
differ from their peers in terms of SWL (p> 0.05). Taking
all age groups together, both men and women in this study
reported lower SWL than men and women of the general
population (both p <0.0001).

(@) Factor retention based on parallel analysis

SPANE: positve

SPANE: good

SPANE pleasant

SPANE: happy

SPANE: joyful positive affect

SPANE: contented

SPANE negative

SPANE: bad

SPANE: unpleasant

SPANE: sad

SPANE: afrald

SPANE: angry

SWLS: close to ideal

SWLS: satisfied with Iife '
K
SWLS: have gotten the important
SWLS: woukd change almost nothing

WHOS: cheerful, in good spirt

WHOS: calm, relaxed

WHOS: active, vigorous

WHOS fresh, rested

|
[
I
I
(
[
I
|
I
I
[
I
I
I SWLS: excellent
I
I
I
I
I
I
I
I

WHOS: filled with interesting things

Fig. 2 Factor loadings of the examined variables of the SPANE, the
SWLS, and the WHO-5 a on the three factors retained based on par-
allel analysis b on four factors corresponding to the four constructs
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Factors associated with subjective well-being
and depression

PA

Higher age [B=—-0.01, CI (— 0.12; — 0.002); f=—0.10,CI
(—0.18; — 0.03)], moderate [B=—0.33, CI (— 0.55; — 0.11);
p=—0.18,CI (— 0.31; — 0.06)] and severe [B=— 0.85, CI
(= 1.11; = 0.59); p=—0.45, CI (- 0.59; — 0.31)] general
disease severity as compared to mild disease severity and
deterioration of skin condition [B=- 0.32, CI (- 0.53;
—0.13); p=— 0.13, CI (— 0.2; — 0.05)] were associated
with lower levels of PA (Fig. 3). In contrast, a higher number
of years since the first diagnosis [B=0.11, CI (0.01; 0.02);
$=0.18, CI (0.10; 0.25)] and improvement of skin condition
[B=0.36, CI (0.21; 0.52); #=0.06, CI (0.11; 0.27)] were
associated with higher PA. The full model explained 10.7%
of variance in PA (p<0.001). When including only patients
without depression, the same parameters were associated
with PA, but the model explained only 7.5% of variance
(p<0.001).

(b) Factor retention based on theoretical framework

SPANE: positive

SPANE: good

SPANE: pleasant

SPANE happy

SPANE: joyful

SPANE: contented

SPANE: negative

SPANE: bad

SPANE: unpleasant

SPANE: sad

SPANE: afraid

SPANE angry

SWLS: close to ideal

SWLS: excellent with life

SWLS: satisfied with life

SWLS: have gotten the important

SWLS: would change almost nothing

WHOS: cheerful, in good spirit

WHOS: caim, relaxed

WHOS: active, vigorous

WHOS: fresh, rested

WHOS: filled with Interesting things

PA, NA, SWL, and depression. Arrows between factors show inter-
factor correlations
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Table 3 Descriptive statistics

X s X Mean+SD  Adjusted mean/ Adjusted mean/means per Significance®
of the examined variables in the means per group +SD (reference)
study sample and the respective group+SD
reference samples
PA 296+0.890 298 3.10 0.003
NA 2.83+0.89 287 2.88 0.767
Heuristic happiness 5324237 6.34 7.26 <0.001
SWL 427+143
- 14-24 years 19.63°+6.24 24.T7° +6.11 <0.001
- 15-34 years 21.87°+£7.47 25.89°+6.34 <0.001
- 35-44 years 20.77°+7.66 25.01°+6.37 <0.001
- 45-54 years 20.80°+6.79 24.43°+6.81 <0.001
- 55-64 years 21.28°+7.28 24.15°+6.32 <0.001
- 65-74 years 23.73°+6.13 25.30°+5.52 0.059
- >T4 years 24.56°+3.78 25.06°+5.93 0.802
- Men 20.86°+7.40 25.12+6.32 <0.001
- Women 21.62°+7.05 24.67+6.20 <0.001
WHO-5 well-being index ~ 9.86+5.27
- <41 years 9.73+4.96 18.36 +4.80 <0.001
- 41-60 years 9.41+5.30 17.49+4.88 <0.001
- >60 years 11.9+5.65 16.70 +5.13 <0.001
- Men 10.34+5.61 18.15+4.90 <0.001
- Women 9.58 +5.05 17.07 +4.98 <0.001

#ANCOVA and Student’s #-tests, respectively
®For stratified analysis items were summed up (instead of averaged) in order to allow for comparison with

reference data

“Calculated based on weighted means for men and women

NA

NA was higher in participants with moderate [B=0.33,
CI (0.11; 0.55); f=0.19, CI (0.06; 0.31)] and severe
[B=0.74, CI (0.48; 1); #=0.40, CI (0.26; 0.54)] general
disease severity and those who were currently in a phase
of deterioration of the skin condition [B=0.34, CI (0.15;
0.54); #=0.14, CI (0.06; 0.21); Fig. 3]. In contrast, being
male [B=— 0.16, CI (- 0.29; — 0.03); f=— 0.09, CI
(= 0.16; — 0.02)] and living with psoriasis for a longer
time [B =— 0.01, CI (- 0.02; — 0.006); f=— 0.17, CI
(= 0.24; — 0.09)] were associated with less NA. The full
model explained 9.1% of variance in NA (p <0.001). When
including only patients without depression, the associa-
tion remained significant for moderate and severe general
disease severity and years since the diagnosis of psoria-
sis (p=0.008; p=0.001; p <0.001, respectively), but the
associations with gender and deterioration of the skin did
not reach significance anymore (p=0.071 and p=0.085,
respectively). Similar to PA, the model explained slightly
less variance (7.6%, p<0.001) in participants without
depression compared to the whole sample.

SWL

Severe general disease severity was associated with lower
levels of SWL [B=— 1.04, CI (— 1.47; — 0.61); f=— 0.34,
CI (— 0.49; — 0.20); Fig. 3]. More years passed since the
first diagnosis [B=0.01, C10.002; 0.02); #=0.10, CI (0.02;
0.18)] and current improvement of skin condition [B =0.27,
CI (0.01; 0.52); #=0.09, CI (0.00; 0.17)] were associated
with higher SWL. The full model explained 5.5% of vari-
ance (p<0.001) in SWL. When excluding participants with
depression, only female gender was significantly associated
with SWL (p=0.049). Overall, the model did not show a
good fit for this sub-sample (adjusted R?=0.013, p=0.099).

Heuristic happiness

Patients who were in general moderately [B=— 1.11,
CI (- 0.1.7; — 0.51); p=—0.24,CI (- 0.36; — 0.11)] or
severely [B=— 2.28; CI (- 2.97; — 1.59); f=— 0.46,
CI (- 0.60; — 0.32)] affected or who were currently in a
phase of deterioration [B=1.1, CI (0.69; 1.51); f=—0.14,
CI (— 0.22; — 0.07)] judged themselves to be less happy
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«Fig. 3 Determinants of happiness and depression in 722 individuals
with psoriasis. Adjusted standardized regression coefficients (for pos-
itive screening of depression: OR on log scale) with corresponding
confidence intervals are given. Factors associated with higher well-
being are displayed in green and those associated with lower well-
being are displayed in red. Happiness was operationalized as subjec-
tive well-being, consisting of PA, NA, and SWL, and as a heuristic
evaluation of happiness. A screening result for depression was con-
sidered positive if a participant scored <7 in the WHO-5. Asterisks
indicate significant correlations. *p <0.05, **p<0.01, ***p<0.001.
(Color figure online)

(Fig. 3). In contrast, those who had been living with pso-
riasis for more years [B=0.02, CI (0.01; 0.04]; f=0.14,
CI (0.07;0.22)] or who were in a current phase of improve-
ment of skin condition [B=1.1, CI (0.69; 1.51); #=0.22,
CI (0.14; 0.30)] judged themselves to be happier. The full
model explained 10.2% of variance in heuristic happiness.
All parameters associated with heuristic happiness remained
significant when excluding patients with depression, and the
model explained 6.9% of variance in heuristic happiness
(p<0.001).

Depression

Participants with severe psoriasis [B=— 2.84, CI (— 4.41;
— 1.27); f=—-0.26, CI (— 0.40; — 0.11)] and currently going
through a phase of deterioration [B=— 1.46, CI (— 2.62;
— 0.3); p=—-0.10, CI (— 0.18; — 0.02)] scored lower in
the WHO-5 questionnaire, which indicates higher levels of
depressive tendencies (Fig. 3). In contrast, men [B=0.82,
CI (0.04; 1.6); p=0.08, CI (0.01; 0.15)], participants living
with psoriasis for a longer time [B=0.07, CI (0.04; 0.1);
$=0.19, CI (0.11; 0.27)] and those currently experiencing
improvement of skin condition [B=1.04, CI (0.11; 1.98);
$=0.09, CI (0.01; 0.18)] scored higher in the WHO-5. The
full model explained 6.6% of variance in the WHO-5 score
(p<0.001). Moderately affected participants had a 1.8-fold
[CI (1.02; 3.32)] and severely affected participants even had
a 4.6-fold [CI (2.31; 9.03)] chance of being screened posi-
tive for depression compared to mildly affected participants
(Fig. 3). Living with psoriasis for a year longer [OR 0.98, CI
(0.97;0.99)] and current improvement of skin condition [OR
0.65, CI (0.44; 0.97)] were both associated with a decreased
chance of a positive screening for depression. The full model
explained 8.6% of variance in screening results (p <0.001).

Discussion

This study examined both subjective well-being and depres-
sion in patients with psoriasis, following the WHO’s demand
for a holistic approach of measuring mental health in this
patient group [12]. In a nationwide sample of 722 individuals

affected by psoriasis in Germany, subjective well-being and
more precisely PA and SWL were low compared to the gen-
eral population or healthy reference populations, and 40% of
participants were screened positive for depression. The main
risk factor for low subjective well-being and depression was
general disease severity, but also deterioration of the skin
was negatively associated with the affective component of
subjective well-being, while phases of improvement of skin
condition were associated with more PA and higher SWL.
Additionally, the longer participants had been living with
psoriasis, the higher was their subjective well-being and the
less depressed they were.

Differentiating depression and well-being

Due to the simultaneous assessment of depression and
subjective well-being, this study allowed to examine the
association between these constructs in individuals affected
with psoriasis. As depression, among other symptoms, is
characterized by the absence of PA [35], the constructs of
depression and subjective well-being/positive affect are
bound to overlap per definition, which is reflected by over-
lapping items of the respective measurement tools (espe-
cially question 1 of the WHO-5 and the PA items of the
SPANE) [54]. However, depression is also characterized
by other symptoms such as lack of energy and decreased
activity which are not covered by PA/subjective well-being.
Accordingly, exploratory factor analysis revealed that all
items of SPANE, SWLS and WHO-5 loaded on four differ-
ent factors corresponding to PA, NA, SWL and depression,
supporting the methodological approach of differentiating
depression and subjective well-being. This is especially
interesting as the empirical differentiation of subjective
well-being and depression, which has been successfully
shown in some studies [55], has proven difficult in others
[56]. The results of this study are in line with the postulate
of the WHO that well-being is more than the absence of
illbeing (see also Lukat et al. [57]). Thereby, they underline
the WHO’s demand to including measures of well-being in
clinical research and practice in individuals with psoriasis
in order to achieve a more comprehensive understanding of
the mental burden of this disease [12].

Subjective and objective disease severity

Subjective general disease severity was associated with all
facets of subjective well-being in this study. In contrast,
two previous studies have only found associations between
disease severity and single facets of subjective well-being
(NA: Martin-Brufau et al. [23]; PA: Schuster et al. [20],
respectively). These inconsistencies in the findings might
be owed to the different modalities of assessing disease
severity employed in the different studies: Previous studies
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have shown that the subjective perception of the symptoms
might be more important for individual well-being than the
objective course of the disease [21, 26, 27]. While the two
mentioned studies used either physician assessed disease
severity [20] or a validated self-assessment tool for disease
severity [23], a very subjective approach was used in the
present study, with participants rating their disease sever-
ity as “mild”, “moderate™ or “severe”, This approach might
explain why the associations between well-being and dis-
ease severity were especially pronounced in this study. More
research is needed in order to shed light on the (different?)
roles of subjective and objective disease severity for well-
being and mental health. An alternative explanation could
be that the small sample size of 52 patients in the study of
Schuster et al. [20] prevented the detection of associations
between disease severity and NA and SWL observed in this
study.

General and current disease severity

Interestingly, high general disease severity remained strongly
associated with low subjective well-being and depression
even when current skin condition was taken into account.
While improvement of the skin was associated with higher
well-being, the negative association between general severe
disease severity and well-being was more pronounced.
These findings implicate that by relieving skin symptoms,
physicians might be able to help patients feel happier and,
as reported before [15, 16], reduce the risk for depression.
However, especially in more severe forms of psoriasis, well-
being might remain low even if the symptoms improve. This
supports the idea that documenting the PeakPASI, meaning
the highest PASI ever recorded per patient, might provide
additional information about the mental burden of psoriasis
compared to just referring to the “snapshot™ PASI at a single
visit [58].

The role of online recruitment

The participants in this sample scored lower than the Ger-
man norm in SWL and reported less PA than a healthy
reference sample. While the findings of impaired PA, but
not increased NA, is in line with previous findings [20],
the reported values for PA, NA and SWL were even more
unfavorable than in a previous study among patients with
psoriasis [20]. Also, we found a high rate of positive screen-
ing for depression of 40%. An explanation for these findings
could be that the recruitment strategy might have led to a
sample which was especially impaired in terms of well-being
and depression. This would suggest that especially unhappy
individuals turn to (online offers of) self-help organizations
like the one used for recruitment in this study, which would
underline the great importance these entities have for the

@ Springer

comprehensive treatment of individuals with psoriasis. In
contrast, however, it is also possible that, due to the anonym-
ity, the participants in this online survey were more honest
and open about their well-being than in previous studies,
which have mostly taken place in medical settings [20, 24,
32]. Thus, social desirability might have led to an underes-
timation of happiness and well-being in previous studies.

Limitations

The results of this study are subject to several limita-
tions. First, as the survey was conducted online, selection
bias must be considered, which was already discussed in
the above paragraph. Second, while all participants had to
actively indicate that they were indeed affected by psoriasis
prior to taking part in the survey, the online setting did not
allow to confirm the diagnosis. Third, due to time limita-
tions in the survey, which was designed to take only a few
minutes to complete in order to achieve a high number of
participants, disease severity was not assessed using vali-
dated scales or clinical scores but as “mild”, “moderate™ and
“severe”. Future studies should explore whether the find-
ings of this study can be replicated when using validated
scores for the assessment of subjective or even objective
disease severity like PASI. Also, as this is a cross-sectional
study, we could not determine causality but only association.
Finally, future studies should explore the role of personality
traits and other possible moderator variables such as marital
status for the examined associations, as they have not been
considered in this study.

Strengths

This study followed a holistic approach of assessing mental
health in individuals with psoriasis by measuring not only
depression, but also subjective well-being in a large sam-
ple of affected individuals. Thus, the study does not only
contribute to the growing body of research exploring well-
being in psoriasis healthcare, it furthermore adds empirical
evidence supporting the differentiation of depression and
well-being as two related constructs. Furthermore, the study
was designed in a way to not only include patients in the
medical setting, but also affected individuals who were not
currently part of the health care system, which is in line
with the WHO’s demand for “people centered care” instead
of “patient centered care” [59]. Thus, by looking at peo-
ple with psoriasis in general instead of focusing on patients
only (=people who are currently receiving medical care),
the study provides a more comprehensive picture of mental
health in individuals with psoriasis regardless of treatment
status than prior studies which were mostly conducted in
medical settings. Finally, the online setting of this study
allowed the participants to fill in the questionnaire in an
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anonymous setting, which might help to reduce social desir-
ability bias as compared to paper-based questionnaires at
doctors’ offices or clinics which are frequently employed in
epidemiological research.

Future research

Interventions targeting NA (especially stress) have been suc-
cessfully conducted in patients with psoriasis [60, 61]. As
this and previous studies have shown that PA seems to be
especially impaired in patients with psoriasis [20], and as
PA has been linked to several desirable health outcomes like
better immune reactions, faster skin barrier recovery, and
better cardiovascular health [62, 63], future research should
evaluate whether interventions targeting PA could be also
or maybe even more beneficial for improving the patients’
well-being beyond the treatment of skin symptoms. Further-
more, future research should explore the mechanisms behind
the presumably beneficial effect of skin treatment on well-
being, as it could be moderated and potentially improved by
additional factors such as time to treatment response [26].

Conclusion

In this large sample of 722 patients with psoriasis, partici-
pants reported lower subjective well-being than the German
general population or healthy reference populations. Gen-
eral disease severity was associated with both low subjective
well-being and depression, even in phases of improvement
of the skin condition. While improvement of skin condi-
tion, which can be achieved by an effective treatment of skin
symptoms, was associated with higher well-being and less
depression, the negative associations between severe general
disease severity and well-being and depression, respectively,
were even more pronounced. As subjective well-being and
depression have been identified as two differential constructs
in this study, measures of well-being should be increasingly
incorporated in psoriasis health care.
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