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Abstract
Psoriasis and chronic urticaria (CU) are chronic skin diseases with a high impact on indi-
viduals’ life and mental health. Some studies indicate a high prevalence of Internet addic-
tion and many affected individuals seem not to utilize healthcare, but rather search for 
health- related information online. The aims of the study were to assess Internet addiction 
as a potential comorbidity in both diseases as well as identify differences in healthcare 
utilization between individuals with psoriasis and CU. This cross- sectional study is based 
on self- reported data from individuals with psoriasis and CU living throughout Germany 
using the framework of an online survey from 12/2018 to 01/2019. Advertisements on 
Google and Facebook were used to address Internet users who searched online for infor-
mation on psoriasis or CU. The study questionnaire comprised questions on demograph-
ics, current contact with physicians, and disease history as well as validated screening 
tools for well- being and Internet addiction. Overall, 1686 participants (74.0% female, 
38.5% psoriasis) with a mean age of 36.9 ± 12.9 years were analyzed. Participants with 
CU were more likely female (89.2% vs 49.8%, P < 0.001) and not in medical care compared 
to participants with psoriasis (60.3% vs 45.9%, P < 0.001). Sixteen percent of the par-
ticipants overall were screened positive for Internet addiction. Furthermore, not utilizing 
medical care showed a significant association with being screened positive for Internet 
addiction in participants with CU (adjusted odds ratio [aOR] = 1.49, 95% confidence in-
terval [CI] 1.10– 2.02), but not in those with psoriasis. The study revealed a high propor-
tion of affected individuals not being in medical care and a high prevalence of Internet 
addiction, with individuals with CU not utilizing medical resources having a higher chance 
of being screened positive for Internet addiction. This underlines the approach of people- 
centered care and highlights its importance for further research.
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1  |  INTRODUC TION

In Europe, the prevalence of psoriasis ranges between 1.3% 
and 11.4%, with a reported prevalence of 2.0% in Germany.1,2 
Chronic urticaria (CU) has a point prevalence of 0.5% to 1.0% 
across Europe.3 The psychosocial burden of both diseases is 
high as individuals often experience stigmatization or social and 
sexual avoidance4,5 as well as suffering from comorbidities in-
cluding mental diseases.6,7 For example, studies demonstrated 
that psoriasis patients showed an addictive behavior regarding 
cigarettes and alcohol.8– 10 First studies indicated that psoriasis 
is potentially associated with other addictive behaviors such as 
Internet addiction.11,12 As Internet addiction represents a rapidly 
rising phenomenon of societies worldwide, the fifth edition of 
Diagnostic and Statistical Manual of Mental Disorders mentioned it 
as the most potent problem needing further research. Therefore, 
it is essential to clarify its presence in people with chronic vis-
ible skin diseases, who often withdraw themselves from social 
activities.5,13,14 However, those studies used heterogeneous set-
tings as one study included patients recruited by dermatologists 
and the other people recruited via psoriasis self- help groups, and 
showed a wide variation in the Internet addiction rate. The asso-
ciation between CU and Internet addiction has not been inves-
tigated so far.

Adequate treatment can not only improve patients’ symptoms, 
but may also reduce mental health burden.15,16 However, there are 
barriers in the use of modern treatments and not every patient re-
ceives therapy according to the respective national guidelines.17,18 
Furthermore, it is important to distinguish between patients and 
affected individuals as some persons do not contact a physician 
due to their skin disease.19,20 The World Health Organization 
(WHO) hence demands an improvement of people- centered care 
to bridge the gap between physicians and affected individuals.21,22 
Accordingly, psoriasis should be considered as model disease and 
according to the WHO other chronic skin diseases were to be in-
cluded if possible.21

When reaching out for individuals suffering from their 
 disease, but who do not consult a doctor, prior research 
showed that usage of the Internet might be beneficial23,24 as it 
is a commonly used source for health information.25 One study 
showed that 80% of affected people used the Internet to re-
ceive initial or additional information about their disease.26 
Additionally, online search analysis demonstrated that the 
burden of specific diseases is high and anonymous online set-
tings might reduce social desirability bias.27 Reaching out for 
affected individuals online showed good results in the field of 
dermatology.28

The aims of this study were (i) to estimate the prevalence of 
Internet addiction in people suffering from psoriasis and CU reached 
online; and (ii) to identify differences in healthcare utilization be-
tween individuals with both diseases.

2  |  METHODS

2.1  |  Study design and participants

This noninterventional cross- sectional study assessed self- reported 
data from individuals with psoriasis and CU living throughout 
Germany using the framework of an online survey from December 
2018 to January 2019. Recruitment was carried out through online 
banner advertisement on Facebook and Google. The banners stated, 
for example, "Psoriasis Survey –  participate now!" or "Urticaria 
–  looking for participants in a survey," and specifically addressed 
individuals whose prior search behavior indicated interest in these 
diseases and therefore represent a certain subpopulation of individ-
uals with the respective disease. Before starting the survey, partici-
pants gave their electronic informed consent. Inclusion criteria were 
(i) 18 years and older; (ii) self- stated physician diagnosis of psoriasis 
or CU and associated symptoms within the last 3 months; and (iii) 
self- stated ability to complete the German questionnaire. All these 
criteria had to be answered before being able to start the question-
naire. If one question was neglected, participants were guided to 
the respective self- help web pages. To ensure data quality, partici-
pants answering less than 80% of the study questionnaire were ex-
cluded. Ethical clearance for all analyses was sought from the Ethics 
Commission of the Faculty of Medicine of the Technical University 
of Munich.

2.2  |  Questionnaire

The study was designed by a consortium of two experienced derma-
tologists and two epidemiologists, and variables were only added or 
deleted after consensus. Questions asked for general demograph-
ics (age, gender, relationship status, current employment), current 
utilization of healthcare system, disease history (duration of disease, 
time span from first symptoms to first diagnoses), and mental health 
aspects, including a short version of the patient health questionnaire 
(PHQ- D)29 as well as the short version of the Compulsive Internet 
Using Scale (CIUS).30 The PHQ- D is a screening tool for depression 
and consists of two dichotomous questions (“During the past month, 
…”: (i) “Have you often been bothered by feeling down, depressed, 
or hopeless?” or (ii) “Have you often been bothered by little inter-
est or pleasure in doing things?”).29 The score ranges from 0 to 2 
and a score of ≥1 is considered as a positive screening for further 
investigation towards depression. The CIUS is a screening tool for 
Internet addiction and consists of five questions using a five- point 
Likert scale ranging from “never” (0) to “very often” (4). It represents 
a reliable questionnaire (Cronbach's alpha: 0.77) and the suggested 
cut- off value is ≥7 for a positive screening result, resulting in a sensi-
tivity of 0.95 and a specificity of 0.87.30,31 To minimize false- positive 
results and to increase the reliability of prevalence estimations of 
Internet addiction, the cut- off value for the estimation of prevalence 
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was increased to ≥9, whereby the specificity increases to 0.96.30 
Additionally, time spent online per day for leisure as well as days 
per week spent online (both not including activities for work) were 
queried and summarized as hours spent online per week for further 
analyses. Disease severity was measured by asking for participants’ 
self- stated affected body surface area (BSA), which was to be esti-
mated in hands (one hand = 1% of body surface).32 A value of ≥10 
indicated a moderate to severe form of psoriasis. Disease control of 
CU was measured using the Urticaria Control Test (UCT), which con-
sists of four questions being answered using a five- point Likert scale 
(range 0– 16). It refers to participants’ disease during the last 4 weeks 
and a cut- off of ≤11 indicates a poorly controlled CU.33 To assure 
high quality of data and minimize bias due to missing data, several 
plausibility checks were implemented before the analysis (e.g. the 
time since diagnosis or onset of symptoms could not be higher than 
age).

2.3  |  Statistics and data management

Descriptive data were generated. Data were stratified by disease as 
well as by utilization of medical care. Linear variables were compared 
using an unpaired t- test and categorical variables were compared 
using Pearson's χ2- test. To identify factors associated with compul-
sive Internet use, a logistic regression was carried out, using the lit-
erature recommended CIUS cut- off value (≥7) as dependent variable. 
As independent variables, all reported variables available for psoria-
sis and CU were added (age, gender, disease [psoriasis/CU], disease 
duration, disease duration before consulting a physician for the first 

time, utilization of healthcare system, PHQ- D, relationship status). 
Furthermore, two disease- specific models were calculated, includ-
ing BSA and UCT, respectively. All crude odds ratios (OR) and 95% 
confidence intervals (CI) were calculated. To visualize multicollinear-
ity, correlations were calculated and reported using the Spearman's 
rank correlation coefficient. To minimize it, all variables were added 
in a multiple regression model and selected via backward selec-
tion. After elimination, adjusted ORs (aOR) and respective 95% CIs 
were calculated. IBM SPSS Statistics (Version 25, IBM Corporation, 
Armonk, NY, USA) was used for all analyses and alpha was set to 
0.05.

3  |  RESULTS

3.1  |  Participants’ characteristics and comparison 
of disease

Overall, 3222 individuals opened the first page of the survey and 
1686 completed it, resulting in a rate of 50.8% (Figure 1). Of the 
included 1686 participants, 74.0% were female and the participants’ 
mean age was 36.9 ± 12.9 years. More participants with CU took part 
(ncu = 1037 vs npso = 649) and those included a higher proportion of 
females (89.2% vs 49.8%, P < 0.001) as well as a younger mean age 
(33.4 ± 10.9 years vs 42.5 ± 13.7 years, P < 0.001). Mean UCT was 
7.9 ± 3.9, indicating that 79.6% of participants with CU were uncon-
trolled. Mean BSA was 6.1 ± 8.0, with a mild disease in 83.6% of par-
ticipants with psoriasis. Individuals with psoriasis indicated a longer 
disease duration (18.1 ± 12.7 years vs 10.0 ± 9.3 years, P < 0.001) 

F I G U R E  1   Flow chart of participant recruitment and exclusions in both study arms.
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and a longer timespan between the first symptoms and consulting a 
physician (7.0 ± 7.9 years vs 3.6 ± 5.4 years, P < 0.001). Around 70% 
of participants in both groups scored ≥1 on the PHQ- D, which indi-
cates a psychosocial disturbance, and about one in two participants 
scored 2, which indicates further investigation for the presence of a 
depressive tendency.

3.2  |  Estimated prevalence of Internet addiction

In the CU group, people not in medical care had significantly higher 
CIUS scores (5.0 ± 3.8 vs 4.2 ± 3.6, P = 0.001) and a higher pro-
portion of positive screenings for compulsive Internet use (cut- off 
≥7) than those receiving medical care (29.4% vs 22.6%, P = 0.014; 
Table 2). In the psoriasis group, no difference was observed (Table 2). 
Participants not consulting a physician reported a longer time spent 
online within a week (21.4 ± 20.2 h/week vs 19.9 ± 18.8 h/week, 
P = 0.130).

Overall, 16.0% of participants were screened positive for com-
pulsive Internet use (cut- off ≥9), indicating an Internet addiction. The 
proportion of positive screenings was not significantly higher among 
participants not receiving medical care (17.6% vs 14.2%, P = 0.058) 
and participants with CU (16.9% vs 14.6%, P = 0.223; Figure 2).

3.3  |  Associated factors for Internet addiction

Of all participants, 1618 (96.0%) had complete datasets and were 
included in the first logistic regression model. The chance of having 
a positive screening for Internet addiction decreased with rising age 

(aOR = 0.97, 95% CI 0.96– 0.98; Table S1). Compared to that, being 
not in medical care (aOR = 1.30, 95% CI 1.03– 1.63), not being in a re-
lationship (aOR = 1.32, 95% CI 1.02– 1.70), and having higher scores 
in the PHQ- D were associated with a positive screening for Internet 
addiction (aORPHQ- D=1 = 1.51, 95% CI 1.06– 2.14; aORPHQ- D=2 = 2.35, 
95% CI 1.78– 3.11; Figure 3).

When stratified by disease, the association of gender van-
ished in both diseases. The high correlation coefficient of gender 
and disease (rs = 0.44, P < 0.001; Table S2) therefore indicated 
the effect- modifying nature of gender in this model. Furthermore, 
the association of medical care and compulsive Internet use van-
ished in participants with psoriasis, while the aOR increased in CU 
(aOR = 1.49, 95% CI 1.10– 2.02).

3.4  |  Stratification by the utilization of medical care

The proportion of people currently not in medical care was signifi-
cantly higher among individuals suffering from CU than psoriasis 
(60.3% vs 45.9%, P < 0.001; Table 1). In general, participants cur-
rently receiving medical care were younger (35.6 ± 12.5 years vs 
38.5 ± 13.2, P < 0.001) and had waited longer after onset of symptoms 
until they consulted a physician (6.4 ± 7.7 years vs 4.8 ± 6.6 years, 
P < 0.001). They showed a longer disease duration (13.6 ± 11.3 years 
vs 12.3 ± 11.5 years, P = 0.026) compared to individuals who re-
ported not receiving medical care. Patients with CU in medical care 
showed a lower UCT (6.9 ± 3.9 vs 8.5 ± 3.8, P < 0.001), indicating 
that they had a less controlled disease. Additionally, participants 
with CU not seeking medical care showed an increased CIUS score 
(5.0 ± 3.8 vs 4.2 ± 3.6, P < 0.001) and more positive screenings for 

F I G U R E  2   Prevalence of positive screenings for Internet addiction (results of the short form of the Compulsive Internet Using Scale; cut- 
off ≥ 9) stratified by disease and utilization of medical care. CU, chronic urticarial; CIUS, short form of the Compulsive Internet Using Scale.
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compulsive Internet use (29.4% vs 22.6%, P = 0.014) compared to 
those who were in medical care. Participants with psoriasis showed 
the same trend, but it was not significant. Furthermore, PHQ- D was 
more likely to be higher in participants seeing a physician for their 
CU, while no significant difference was identified within participants 
with psoriasis (Table 2).

4  |  DISCUSSION

The aims of this study were (i) to estimate the prevalence of Internet 
addiction among people with psoriasis and CU reached online; and 
(ii) to identify differences in healthcare utilization between both 
diseases. By using online advertisements, a high proportion of indi-
viduals who were currently not in medical care was reached. Positive 
screening rate for Internet addiction was high and the chance to 
have a positive screening was higher in younger participants, in in-
dividuals who were currently not seeing a doctor, and in individuals 
having depressive tendencies.

4.1  |  Stratification by disease

Although it is reported that females have a slightly higher preva-
lence for CU than men,3,34 the proportion of females with reported 

CU in this study was very high. One possible explanation might be 
the higher frequency of young individuals and women searching for 
health- related information online.33– 35 However, this assumption is 
not supported by age and gender distribution compared to individu-
als with psoriasis participating in the survey. It remains unclear why 
these gender differences were reached and needs future research.

4.2  |  Estimated prevalence of Internet addiction

Reported values of Internet addiction in Germany among the general 
population range from 1.0% to 5.0%, depending on age group.36,37 
In 2014, a large German study including 8130 individuals reported 
an Internet addiction prevalence of 1.0% to 1.5%.38 Accordingly, the 
herein found rate for positive screening of 16.0% appears to be tre-
mendously high. One important reason for these considerable differ-
ences could be that participants showing symptoms of an Internet 
addiction are more likely to spend more time online and therefore are 
reached via an online survey or online advertisements. As this study 
online included people reached online, individuals with no access to 
the Internet were not able to participate in this study. However, a 
comparable study reported a prevalence of 1.2% among 249 regu-
lar Internet users. The authors also relied on a web- based design 
using Facebook for recruitment and the study period lasted less than 
2 months.37 The study results, however, not only indicated a higher 

F I G U R E  3   Results of the multiple regression that showed associated factors with the positive screening on compulsive Internet use: 
(A) including all participants; (B) stratified by disease. aOR, adjusted odds ratio; age in years; PHQ- D, short version of the patient health 
questionnaire.
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TA B L E  1  General characteristics of study population stratified by disease

Total (n = 1686)

Participants stratified by disease

p- value
Psoriasis 
(n = 649) Chronic Urticaria (n = 1037)

Age [mean ± SD] 36.9 ± 12.9 42.5 ± 13.7 33.4 ± 10.9 <0.001

Gender [n (%)]

Female 1248 (74.0) 323 (49.8) 925 (89.2) <0.001

Male 438 (26.0) 326 (50.2) 112 (10.8)

BSA

[mean ± SD] NA 6.1 ± 8.0 NA NA

[n (%)]

Mild NA 539 (83.6) NA

Moderate/severe NA 106 (16.4) NA

Missing NA 4 NA

UCT

[mean ± SD] NA NA 7.9 ± 3.9

[n (%)]

Controlled NA NA 212 (20.4)

Poorly controlled NA NA 825 (79.6)

Disease duration

[mean ± SD, years] 13.0 ± 11.4 18.1 ± 12.7 10.0 ± 9.3 <0.001

[n (%)]

≤10 years 871 (53.8) 216 (35.3) 655 (65.1) <0.001

>10 years 747 (46.2) 396 (64.7) 351 (34.9)

Disease duration before consulting a physician [mean ± SD, 
years]

5.7 ± 7.3 3.6 ± 5.4 7.0 ± 7.9 <0.001

Currently in medical care [n (%)]

Yes 763 (45.3) 351 (54.1) 412 (39.7) <0.001

No 923 (54.7) 298 (45.9) 625 (60.3)

Profession [n (%)]

Full- time 812 (48.2) 348 (53.6) 464 (44.7) <0.001

Part- time 322 (19.1) 91 (14.0) 231 (22.3)

Other 472 (28.0) 174 (26.8) 298 (28.7)

Unemployed 80 (4.7) 36 (5.5) 44 (4.2)

PHQ- D score [n (%)]

0 503 (29.8) 213 (32.8) 290 (28.0) 0.087

1 333 (19.8) 118 (18.2) 215 (20.7)

2 850 (50.4) 318 (49.0) 532 (51.3)

In a relationship [n (%)]

Yes 1273 (75.5) 485 (74.7) 788 (76.0) 0.559

No 413 (24.5) 164 (25.3) 249 (24.0)

CIUS score [mean ± SD] 4.6 ± 3.6 4.4 ± 3.5 4.7 ± 3.7 0.157

Compulsive Internet use [n (%)]

Yes 431 (25.6) 154 (23.7) 277 (26.7) 0.172

No 1255 (74.4) 495 (76.3) 760 (73.3)

Differences were compared using an unpaired t- test and χ2- test. Significant results are shown in bold.
BSA, body surface area (self- stated); CIUS, short form of the Compulsive Internet Using Scale; NA, not applicable; PHQ- D, short version of the 
patient health questionnaire; SD, standard deviation; UCT, Urticaria Control Test.
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rate of Internet addiction in comparison to the general population, but 
also in comparison with two previous studies among people with pso-
riasis. For example, in a study among individuals with psoriasis reached 
via online self- help groups the reported prevalence was 8.5%12 and in 
a study among psoriasis patients recruited offline, in clinics and der-
matological offices, the prevalence was 3.8%.11 Therefore, the way 
affected individuals are reached seems to be essential for the fre-
quency of positive screenings for Internet addiction. Although using 
an online setting to investigate Internet addiction might overestimate 
the actual problem, this might not be the only reason for these large 
differences, but also promotes the use of online tools and advertise-
ments to reach a potentially vulnerable subsample of people with 
chronic skin diseases. While there is no evidence on rate of Internet 
addiction among people with CU in the literature so far, a previous 
study indicated compulsive tendencies in patients with urticarial.39 
This is an important finding and needs further investigation.

4.3  |  Associated factors for Internet addiction

As in the literature, Internet addiction was associated with younger 
age37 and showed no gender differences.38 Additionally, the study 
confirmed depressive tendency being positively associated with 
Internet addiction.40,41 As this is the first study which has investigated 
the issue in chronic skin disease including individuals with and without 
contact to a physician, it is highly interesting that affected individuals 
who were currently not in medical care had a higher chance of a posi-
tive screening for Internet addiction. When stratified by disease, this 
difference vanished in participants with psoriasis, while it increased 
in participants with CU. In combination with the diminishing effects 
of relationship status due to stratification, this indicated the role of 
disease as possible confounder. Therefore, the exact nature of this as-
sociation and potential causality should be investigated in future stud-
ies. Further studies are needed and registry data or data including a 
suitable control group might be highly beneficial.

4.4  |  Stratification by the utilization of medical care

The study indicated that people not in medical care had a milder dis-
ease form which might be due to the fact that their disease might be 
already controlled compared to those who are receiving medical care. 
The mean UCT value of 8.5 was remarkably below the score indicat-
ing a controlled disease (= 12). Indeed, three out of four people not 
in medical care indicated an uncontrolled CU. However, controlling 
the disease was reported to be a major aim in CU34,42,43 and the pro-
portion of poorly controlled individuals was higher in this study than 
previously reported in the literature (79.6% vs 36.5%).34 A possible 
explanation might be that individuals with less controlled CU are more 
likely to be bothered and therefore search for information online. 
Subsequently, the study's specific advertisements might mainly have 
reached these individuals. Even modern and effective therapies do not 
have an added value if people do not receive them.44

The longer disease duration of participants of both groups not in 
medical care underlines the necessity of medical advice and care. 
Furthermore, it could indicate a drop out of medical care as a result 
of long disease duration and frustrated expectations in sufficient and 
promising treatments. This would be in accordance with previous 
findings.45

Participants with CU receiving medical care reported depressive 
tendencies more often. While about one in three participants not 
seeing a physician showed no signs of depressive tendency, in the 
subgroup of participants currently under medical care only one in 
five did. An explanation for this difference might be the high propor-
tion of poorly controlled CU in the first group, which is reported to 
be highly burdening.46 Furthermore, physicians, especially dermatol-
ogists, could be sensitized to this issue.

4.5  |  Limitations and strengths

There are some study limitations. First, study participants self- 
reported that they suffered from either psoriasis or CU and study 
fraud cannot be excluded. Measures to minimize the chance of 
including bots and fraudsters were taken in accordance with 
existing literature (no “back” button, plausibility checks).47 
However, due to the anonymous study design measures includ-
ing geolocation or the IP- address of participants were not fea-
sible, even though they were shown to be highly effective.47,48 
Furthermore, all answers were self- stated and so, for example, 
BSA in participants with psoriasis might differ from actual BSA 
measured by a dermatologist. Another limitation is that no exact 
response rate can be stated. It is known that 50.8% of individuals 
who reacted via the advertisement took part in the survey, but it 
is unclear for how many Internet users the survey was displayed. 
Additionally, there was a large potential of selection bias. The 
proportion of female participants was extremely high, although 
there are no considerable differences in the prevalence of pso-
riasis and CU among females and males. Furthermore, only in-
dividuals with Internet access and only those actively searching 
for psoriasis-  or CU- related topics were reached. This substan-
tially reduces the chance of achieving a representative sample 
of all individuals with psoriasis and CU, respectively. However, 
this might also be a major strength of this study: participants 
might not be representative for all individuals with psoriasis 
or CU, but it highlights the need to reach affected individuals. 
Those individuals suffering from the symptoms of their disease 
might be more likely to search online and subsequently react to 
the advertised posts. Furthermore, more than half of all partici-
pants were not in medical care and therefore are highly unlikely 
to be reached throughout conservative epidemiological studies 
and registries focusing on patients instead of all affected peo-
ple. Consequently, this approach might contribute to broaden 
the horizon of medical research and could be promising to ad-
dress individuals with high disease burden and no contact with 
a physician.
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5  |  CONCLUSION

In conclusion, many individuals with psoriasis and CU were reached 
through this online survey, and of those a large proportion reported 
to receive no medical care. The study revealed a high occurrence 
of Internet addiction in participants, demonstrating that individuals 
with CU not in medical care have a higher chance of being screened 
positive. Accordingly, these findings underline the importance of a 
people- centered approach and the potential of online settings for 
dermatological research.28 Additionally, this study reveals that on-
line surveys might be a valuable tool if vulnerable groups have to be 
included in future research. Future studies could include an age-  and 
gender- adjusted control group as well as health insurance data to 
clarify whether the risk of Internet addiction is increased among pa-
tients with psoriasis or CU. Such studies should focus on identifying 
ways to reach individuals not seeking medical care despite suffering 
from these diseases.
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