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Background: Chronic inflammatory skin diseases (CISDs) are among the most
common diseases in the Western world. Current estimates of medical care for
CISDs are primarily based on surveys among patients in medical care facilities
and on health insurance data.

Aim: Survey-based examination to what extent CISD patients in health-aware
environment consider their skin disease to be controlled.

Methods: The survey of CISD patients was carried out in 2022 among the
employees of a pharmaceutical company located in Germany and Switzerland.
Software-based, anonymous, self-reported questionnaires were used.

Results: The number of employees, who answered the questionnaire, was 905.
Of these, 222 participants (24.5%) reported having at least one CISD. 28.7% of
participants with CISD described their disease as being hardly or not controlled.
Regarding the nature of disease, more than one third of participants suffering
from hidradenitis suppurativa (HS) or psoriasis fell into the hardly/not controlled
category. In contrast, the largest proportion of participants with chronic
spontaneous urticaria (43%) or atopic dermatitis (42%) considered their CISD to
be completely or well controlled. Only 35.5% of CISD sufferers stated that they
were currently under medical care for their skin condition. Being under medical
care, however, had no influence on the extent CISD sufferers considered their
skin disease to be controlled. The number of active CISD episodes but not the
total number of symptomatic days per year was negatively associated with poor
disease control (p = 0.042 and p = 0.856, respectively). Poor disease control had
a negative effect on the personal and professional lives of those affected, as
deduced from its positive association with the extent of daily activity impairment
and presenteeism (p =0.005 and p =0.005, respectively). Moreover, 414 and
20.7% of participants with hardly/not controlled disease stated that their CISD
had a moderate and severe or very severe impact on their overall lives (p < 0.001),
respectively. A severe or very severe impact of their CISD on their overall life was
most commonly reported by participants with HS.
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Conclusion: Medical care for CISDs, even in an environment with high socio-
economic standard and high health-awareness, still appears to be limited and
has a negative impact on individuals and society.

KEYWORDS

skin inflammation, atopic dermatitis, psoriasis, chronic spontaneous urticaria,
hidradenitis suppurativa, quality of life, work productivity, biologics

1 Introduction

Chronic inflammatory skin diseases (CISDs) are among the most
common diseases in the Western world. A recent survey conducted
in a representative sample of the general population in 27 European
countries estimated that ~25% of people aged >18 years suffered from
CISDs during the previous 12 months (1). Atopic dermatitis (AD;
5.5%), psoriasis (PSO; 3.9%), chronic urticaria (1.0%), and
hidradenitis suppurativa (HS; 0.6%) were among the most prevalent
CISDs. The pathomechanisms and, consequently, the clinical pictures
greatly vary among the CISDs (2). Impairment of the epidermal
barrier function, Th2 cells (dominating the acute disease stage), and
Th2/Th1/Th22 cells (dominating the chronic disease stage) play
major roles in the pathogenesis of AD (3-5). Skin lesions of patients
with AD are highly itchy and vary with disease stage and patient’s age.
In acute stage, they are characterized by not clearly demarcated
erythema with vesicles, excoriations, and serous exudate (4). In
chronic stage, skin lesions are less erythematous, dry (xerosis), and
thickened (lichenified) (4). The face and trunk are preferentially
involved in small children while the flexor sides of the extremities are
preferentially concerned in adults (4). In PSO, a Th17/Th22-cell
mediated CISD, skin alterations in most patients manifest as sharply
demarcated, erythematous plaques with silvery scales, preferentially
located at the extensor sides of the extremities (6-9). Chronic
urticaria manifests itself as itchy wheals and angioedema that occur
spontaneously or as the result of trigger factors and that are primarily
mediated by mast cell mediators (10-12). Skin alterations in HS
develop in intertriginous sites in the form of deep-seated, painful
nodules, abscesses, and pus-draining tunnels (13). The complex
pathomechanisms in these patients include roles of neutrophils, Th1
and Th17 cells, and B cells (14-16). Not surprisingly then that due to
the external visibility of the skin alterations and the association with
itching, pain, scaling, exudation and/or infections, patients with
those CISDs are not only physically but also psychologically
burdened. If left untreated, CISDs lead to profound reduction in the
quality of life (17, 18). Furthermore, patients with CISDs frequently
suffer from systemic comorbidities (13, 19-21) that are associated
with shortened life expectancy (22, 23). Owing to a substantial
decrease in work ability and productivity of those affected, CISDs
also have a significant negative socioeconomic dimension. In fact, HS
alone leads to a 13 billion loss in gross value added in Germany (24).
On the other hand, with the approval of biologics and high-efficacy
oral compounds targeting pathogenetic immune mediators, the
possibility of successfully treating many of these diseases has
increased significantly over the past two decades (7, 25-27).
Moreover, many European countries spend over a tenth of their gross
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domestic product on healthcare. This raises the question of how
satisfied CSID patients are with the current care for their disease. In
this study we performed a survey-based investigation to what extent
CISD patients consider their skin disease to be controlled. The survey
was carried out in a health-aware environment, namely among the
employees of a pharmaceutical company, which itself has a high level
of expertise in the field of CISDs. With Germany and Switzerland, the
survey was conducted at two company locations with a high standard
of medical care and with comparatively high levels of income.

2 Methods
2.1 Study populations

This was a prospective anonymous survey conducted among the
employees of Novartis Pharma at the company locations Nurnberg
(Germany), Rotkreuz (Switzerland), and Basel (Switzerland).
Software-based questionnaires were used to collect data on employees’
age and sex, socio-economic and professional aspects, whether they
were suffering from AD, PSO, chronic spontaneous urticaria (CSU),
lichen (ruber) planus (LP), and/or HS as well as details regarding the
disease course. Patients were also asked to state if their disease was
diagnosed by a physician. Furthermore, patients were asked whether
they were currently under medical care for their skin disease. The
extent to which the patients consider their CISD to be controlled/
treated and the impact of their CISD on their overall life were asked
based on five answer categories (not at all/hardly/ moderately/well/
completely and very severe/severe/moderate/little/not at all,
respectively) (self-designed questionnaire, can be provided by
corresponding authors upon request). For the assessment of the
impairment of work ability and productivity and the general daily
activity during the last 7days due to respective CISD, the work
productivity and activity impairment (WPAI) questionnaire was used.
The WPAT is a validated six-question questionnaire (24). Scores range
between 0 and 100%, with higher scores indicating greater
impairment. The survey lasted from June 2022 to July 2022 (Germany)
and July 2022 to August 2022 (Switzerland).

2.2 Statistical analysis
Statistical calculations were made in SPSS Statistics software

(IBM), version 27. Kruskall-Wallis test, Pearson X test, and Spearman
correlation test were applied as indicated. Global alpha was set at 5%.
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3 Results
3.1 Characteristics of survey participants

To investigate CISD patients’ perception of the control of their skin
disease and to identify aspects associated with poor control, the
employees of a pharmaceutical company in the locations in Germany
and Switzerland were asked to provide anonymous information via a
software-based questionnaire. The questionnaire was sent out via email
and newsletter to about 15.000 employees — concrete numbers on read-
through rate are unknown. Overall, 905 employees answered the
questionnaire. Of these, 222 participants (24.5%) reported having at
least one of the following CISDs: AD, PSO, CSU, HS, and LP. Among
them, 23 stated having two CISDs, and two and one stated having three
and four CISDs, respectively, resulting in a total of 252 cases. The
prevalence of the investigated CISDs were: AD: 12.0%, PSO: 7.6%,
CSU: 3.8%, HS: 1.7%, and LP: 0.5%. Of the 222 people having stated to
suffer from investigated CISDs, 195 delivered a detailed report about
at least one skin disease (211 cases). Of these 211 cases, 85.3% were
diagnosed by a physician according to patient statements. The
of these
Supplementary Table S1.

characteristics 195 participants are presented in

3.2 Patients’ perception of the control of
their skin disease

Participants suffering from CISD were asked about how well they
consider their skin disease controlled. Figure 1A shows the
proportions of participants considering their CISD as being: (i)
completely or well controlled, (ii) moderately controlled, or (iii) hardly
or not at all controlled. Only 39.6% described their skin disease as
being completely or well controlled. The proportion of participants
considering their CISD as being hardly or not at all controlled (in the
following together referred to as poorly controlled) was 28.7%. When
looking at the specific types of CISD, about one third of participants
with PSO (35.9%) or HS (33.3%) reported poor disease control
(Figure 1B). Participants suffering from CSU or AD showed the largest
proportion of those reporting completely or well controlled CISD
(42.9 and 41.6%, respectively), while this proportion was particularly
small in case of HS (16.7%).

3.3 Possible reasons for patients’ perceived
poor control of their skin disease

We then wondered why such a substantial proportion of participants
with CISDs considered their disease as poorly controlled and inquired
whether they were currently under medical care for their skin disease.
As shown in Figure 2A, only 35.5% stated that they were. Interestingly,
this proportion did not vary between the three disease-control categories
(p=0.549). When asking about the CISD course in the last 12 months,
we found a negative association between perceived disease control and
the number of acute CISD phases (p=0.042) (Figure 2B), which was
confirmed by correlation testing (r,=0.16, p=0.031). Surprisingly, there
was no association between perceived disease control and the total
number of symptomatic days per year (p=0.856) (Figure 2C).
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FIGURE 1

Patients’ perception of the control of their skin disease. Participants
suffering from CISD were asked about how well they find their skin
disease controlled. (A) The bar chart presents percentages of total
cases (n = 202) with indicated answers. (B) The bar chart presents
percentages of cases with indicated answers, broken down into the
diseases most common among the participants [AD (n = 101), CSU
(n=28), PSO (n = 64), HS (n = 6)]

3.4 Possible consequences of patients’
perceived poor control of their skin diseases

Thirdly, we were interested in the effects of observed poor disease
control on the general daily activity and the work productivity and ability
of those affected. There was a clear positive association of poor disease
control and the percent general daily activity impairment due to skin
disease (mean +SD; completely or well controlled disease: 16.2+15.9%
of general daily activity impairment; moderately controlled disease:
23.1+23.9% of general daily activity impairment; hardly or not at all
controlled disease: 28.3£24.5% of general daily activity impairment;
p=0.005) (Figure 3A). Moreover, the percent loss in work productivity
during working hours due to skin disease (presenteeism) increased
dependent on the poorness of disease control (mean + SD; completely or
well controlled disease: 12.5+12.1%; moderately controlled disease:
17.5£17.0%; hardly or not at all controlled disease: 19.0+15.9%;
p=0.005) (Figure 3B). Correlation analyses further confirmed the
statistical link with both the general activity impairment (r,=0.24,
p=0.001) and presenteeism (r,=0.20, p=0.001).

Finally, when asking the participants about the impact of the
CISDs on their overall life, 41.4 and 20.7% of participants with poor
disease control stated a moderate or severe to very severe impact
(P=<0.001) (Figure 3C). Correlation analysis also demonstrated the
association between lower of disease control and the negative impact
of disease on the overall lives of those affected (r,=0.31, p<0.001).
Considering the type of skin diseases (CSU, AD, PSO, HS),
participants with HS most often (33.3%) answered that the CISD had
a severe or very severe impact on their lives (data not shown).
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Possible reasons for patients’ perceived poor control of their skin disease. (A) Participants suffering from CISD were asked whether they were currently
under medical care for their skin disease. The bar chart presents percentages of cases (n = 200) who answered the question with yes, broken down
into their estimate of control of their skin disease. The p-value (Pearson X? test) is presented. (B) Participants suffering from CISD were asked how
many acute disease episodes they had in the last 12 months. Answers given by cases (n = 201), broken down into their estimate of control of their skin
disease, are presented as box-and-whisker plots, with the maximum length of box whiskers corresponding to the most extreme values in the 1.5 fold
interquartile range, outliers displayed as dots, and the “x" representing the mean of the data. The p-value (Kruskal Wallis test) is presented.

(C) Participants suffering from CISD were asked how many acute disease episodes they had in the last 12 months and the average duration of these
episodes, to calculate the total number of symptomatic days per year. Results (n = 201), broken down into their estimate of control of their skin disease,
are presented as box-and-whisker plots, with the maximum length of box whiskers corresponding to the most extreme values in the 1.5 fold
interquartile range, outliers displayed as dots, and the “x" representing the mean of the data. The p-value (Kruskal Wallis test) is presented.

4 Discussion

4.1 Poor skin disease control and its
consequences

Intensive work by basic scientists, clinical researchers, and
pharmaceutical company employees over the past two decades has led
to the approval of highly effective drugs for certain CISDs (e.g., PSO)
(7). To our surprise, in the investigated health-aware environment,
almost 30% of the participants with CISDs rated their skin disease as
hardly or non-controlled. The proportion of participants feeling this
way was particularly high among participants with PSO, for whom
highly effective drugs have been approved (7), and patients with HS,
who were only moderately treatable with drugs at the time of the
survey (13). We found significant general daily activity impairment,
relevant presenteeism, and negative impact on the life as a whole as
possible consequences of the inadequate disease control. Poor skin
disease control therefore seems to have a significant impact on both
those affected and the society. We have not found any study comparable
to our work (internal company survey). Instead, numerous surveys
conducted in medical institutions have been published, which,
however, may not fully represent the total patient population, since
only patients in medical care are represented. Relevant data come from
some general population-based studies conducted online. Using an
online questionnaire, a study run in 2016 in France, Germany, Italy,
Spain, and UK documented 24.7% presenteeism for AD patients (28).
A Japanese study from 2017 showed dissatisfaction with their health
(25.5,28.7, and 31.7%) and high presenteeism (22.4, 15.4, and 21.2%)
among patients with AD, PSO, and CU, respectively (29). The value of
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16% presenteeism determined in our study for all participants with
skin diseases is slightly lower than the presenteeism in the studies
described above. This could be related to the location of the survey (in
our case in a company). According to an online study from Ireland
published in 2021, 52% of AD patients considered their disease as
being poorly controlled (30).

4.2 Reasons for poor skin disease control

In contrast to the consequences, we found only vague hints for the
reasons for the perceived poor disease control. There was an
association with the number of acute disease phases, but not with the
number of symptomatic days per year; thus, the disease course
(phasic) certainly plays a role. Interestingly, no association with
lacking current medical care was found, which was generally high.

We speculate that restrictions in medical care due to racial and
ethnic aspects, which are relevant in other parts of the world (31), are
not likely to have a relevant impact in our study. We rather suspect that
the major cause for insufficient current medical care is a disappointment
with medical care due to either delay in diagnosis [e.g., HS (32)], a
limited efficacy of approved drugs [e.g., HS (13)], or the doctors’
hesitation to prescribe expensive, albeit highly effective drugs (33, 34).
Regarding prescriptions, the most prevalent barriers to prescription of
biologics reported by physicians in Germany in 2017 were the high
cost, the low reimbursement and the fear of recourse (35).
Unfortunately, this situation seems not to have relevantly changed (36).
For example, only 3.7% of PSO patients were treated with biologics in
Germany in 2020 (33). Data collected in ten western countries in 2019
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showed that only 2.3% of patients with AD received biologics (37) and
that in 75% of patients, treatment expectations were met only partially
or not at all (37). With HS, the situation may be even worse. HS is a
disease that, due to the specific pathomechanisms, leads to irreversible
destruction of the normal skin architecture (38) and the classic
treatment of HS does not improve patient’s quality of life in the long
term (3). Patients consider a sustained therapeutic success as most
important (39, 40) and treatment with biologics was associated with
higher patients’ satisfaction (41). Nevertheless, data from Denmark
indicated a mean time from the first systemic therapy to the start of a
biological therapy of 15.3 years (42).

4.3 Study limitations

There are several limitations in our study. A relatively small proportion
of employees answered the questions asked, which could create a potential
bias. Moreover, the study design did not include assessment of skin disease
severity and therapy recording by a dermatologist.
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5 Conclusion

This study, unique in its focus on an environment with health-
awareness and high socio-economic standard, highlights the
inadequate disease control in individuals with CISDs, including
psoriasis and HS. The correlation of the subjective perception of
disease control by those affected with the disease flare frequency
points to an actual existing issue, with limited efficacy of approved
drugs and/or the physicians’ hesitation to prescribe highly effective,
albeit costly, medications as potential contributors. The study further
points out the substantial impact of inadequate CISD control on
individuals and society.
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