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Background: Psoriasis is a disease that extends beyond the skin, with profound medical, social, and men-
tal health implications. To our knowledge, no previous studies have specifically investigated the medical
and socioeconomic characteristics of women with versus without psoriasis.
Objective: We investigated whether women with psoriasis differed from women without psoriasis with
respect to comorbidities, socioeconomic status, healthcare consumption, and drug use, as well as how
these characteristics differed according to psoriasis severity.
Methods: In this nationwide, register-based, cross-sectional study, data were collected from Danish reg-
istries from 1977 to 2017, linked at the individual level, and identified by International Classification of
Diseases codes, prescription data, income and educational information, and contact with public health
care services. Psoriasis was defined by either a hospital International Classification of Diseases code for
psoriasis or calcipotriol prescription data. Psoriasis severity was stratified based on psoriasis treatment.
Age-adjusted logistic regression models were used to estimate the odds ratios (ORs) of outcomes com-
pared with those of women without psoriasis.
Results: A total of 77,143 women (3%) met the criteria for psoriasis. Psoriasis was significantly associated
with all investigated outcomes. Women with psoriasis were less likely to have a high income (OR: 0.89;
95% confidence interval [CI], 0.87–0.91), more likely to visit their general practitioner more often (OR:
3.82; 95% CI, 3.70–3.95), and received pain medication more often (OR: 1.57; 95% CI, 1.52–1.62) com-
pared with women without psoriasis.
Conclusion: Psoriasis was significantly associated with all investigated adverse medical and socioeco-
nomic outcomes. Risk of outcomes increased with psoriasis severity. Our study highlights the need for
a multidisciplinary collaboration to optimize medical care for women with (especially moderate and sev-
ere) psoriasis.

� 2020 Published by Elsevier Inc. on behalf of Women’s Dermatologic Society. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Psoriasis is a disease that extends beyond the skin, with pro-
found medical, social, and mental health implications. It is a com-
mon chronic immune-mediated inflammatory disease, affecting 2%
to 4% of the world’s population (Parisi et al., 2020). Compared with
the general population, people with psoriasis are more likely to
suffer from cardiometabolic and other immune-mediated inflam-
matory diseases, as well as mood disorders (Takeshita et al.,
2017). Furthermore, they tend to be of lower socioeconomic status,
with a subsequent higher utilization of health care services and
drug use (Al Sawah et al., 2017; Thomsen et al., 2019).

Several epidemiologic studies have described the medical and
socioeconomic characteristics of patients with psoriasis as a
homogenous group (Andersen et al., 2019; Groot et al. (2019);
Kim et al., 2015; Leisner et al., 2019; Skov et al., 2019; Thomsen
et al., 2019; Tzur Bitan et al., 2019). However, few studies consider
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how patients with different psoriasis severity differ in their medi-
cal and socioeconomic characteristics (Egeberg et al., 2016b;
Kimball et al., 2018; Mahé et al., 2017; Yeung et al., 2013). In addi-
tion, sex differences in psoriasis have been described (Egeberg
et al., 2019; Hägg et al., 2017; Skov et al., 2019), and female sex
hormones show a modulatory role in psoriasis pathogenesis
(Kanda and Watanabe, 2005; Murase et al., 2005), with menarche,
pregnancy, and menopause being particular susceptible periods.
Apart from offering insight into the baseline risk profile of women
with psoriasis according to their disease severity, the findings from
our study could uncover potential unmet medical needs that call
for a multidisciplinary collaboration to optimize medical care for
women with psoriasis.

We aimed to investigate whether women with psoriasis dif-
fered from women without psoriasis with respect to comorbidities,
socioeconomic status, healthcare consumption, and drug use, as
well as how women with different levels of psoriasis severity
(mild, moderate, severe) differed in their medical and socioeco-
nomic characteristics.
Methods

Since 1968, high-quality health care data have been routinely
collected electronically in Danish nationwide registries for admin-
istrative purposes. Each resident has a unique 10-digit identifica-
tion number that links that person at the individual level to
health care records across registries, with lifelong follow-up
(Schmidt et al., 2019).

Study design and data sources

We conducted a nationwide, registry-based, cross-sectional
study of all adult women (age � 18 years) alive and residing in
Denmark on December 31, 2017 (the index date) to assess comor-
bidities, socioeconomic status, healthcare consumption, and drug
use among women with versus without psoriasis (Fig. 1). Data
were collected from the Danish registries from 1977 to 2017, iden-
tified by International Classification of Diseases, version 8 (ICD-8)
codes from 1977 until 1993 and ICD, version 10 (ICD-10) codes
thereafter. ICD version 9 coding was never used in Denmark
(Schmidt et al., 2014) with regard to prescriptions and contacts
with public health care services at any point prior to the index
date.

The data sources were Danish nationwide registries linked at
the individual level:

� The Danish Civil Registration System (established in 1968): date
of birth, sex, demographics, migration, and date of death.

� The Danish National Patient Registry (1977): All hospital con-
tacts, date and type of admissions, visits to outpatient clinics,
procedures (including in-hospital administration of therapies
such as biologics and cancer treatments) and final discharge
diagnoses.

� The Danish National Prescription Registry (1995): All redeemed
prescriptions; since 2004 information on dose, pack-size, and
indication (Wallach Kildemoes et al., 2011).

� The Integrated Database for Labor Market Research (since
1980): civil status, highest obtained educational level, employ-
ment status, and income.

Outcomes

We examined immune-mediated, gastrointestinal, car-
diometabolic, and psychiatric comorbidities that share inflamma-
tory pathways and immunological mediators with psoriasis to
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expand the epidemiologic data available. Comorbidities were col-
lected via ICD-10 codes and prescription data (Supplementary
Table G). To avoid collecting juvenile comorbidities (that in some
cases are no longer present in adulthood), only comorbidities
between the patient’s 18th birthday and the index date were
collected.

To uncover comorbidity burden in relation to reproductive age,
women were stratified into age groups: 18 to 34 years (early repro-
ductive age), 35 to 49 years (late reproductive age), and 50+ years
(peri- and postmenopausal age). An age-standardized income
index was calculated (0 = lowest income group, 4 = highest income
group), based on the mean gross annual income during a period of
5 years prior to the index date. Women without psoriasis were the
reference group of the income index. Educational level was catego-
rized according to Statistics Denmark’s education classification
(Statistics Denmark, 2015).

Healthcare consumption was calculated as the number of
events in the year prior to the index: hospitalizations (24-hour
admissions), outpatient visits (regardless of specialty), and visits
to the general practitioner (GP; in-office and telephone consulta-
tions). Drug use was defined as the number of redeemed prescrip-
tions (using Anatomical Therapeutic Chemical Classification
System-codes) without indications 1 year prior to the index (Sup-
plementary Table G).

Study population

Psoriasis was defined using two validated methods: an hospital
ICD code (ICD-10 L40.0 or L40.9, or ICD-8 696.19; Loft et al., 2019)
or by the patient having claimed at least one prescription for the
topical calcipotriol (Anatomical Therapeutic Chemical codes
D05AX02 or D05AX52; Egeberg and Andersen, 2020) at any time
prior to the index date. Women who did not meet the criteria for
psoriasis were defined as women without psoriasis. A sensitivity
analysis was performed in which psoriasis was defined by ICD code
only to determine potential misclassifications using prescription
data.

Psoriasis severity strata

Women with psoriasis were stratified according to psoriasis
severity (Egeberg et al., 2016a) based on psoriasis treatment at
any time prior to the index date. Psoriasis treatment included
antipsoriatics with the indication ‘‘against psoriasis” and antipsori-
atics administered at a department of dermatology to ensure treat-
ment was not administered for a comorbidity:

� Mild psoriasis: topical antipsoriatic drugs, phototherapy, or no
treatment.

� Moderate psoriasis: nonbiologic, systemic antipsoriatic drugs
(acitretin, ciclosporin, methotrexate).

� Severe psoriasis: Biologic antipsoriatics (adalimumab, bro-
dalumab, certolizumab pegol, etanercept, guselkumab, inflix-
imab, ixekizumab, secukinumab, ustekinumab).

Statistical analyses

Baseline characteristics (age at index date, age at psoriasis diag-
nosis, psoriasis duration) were described with median and
interquartile range (IQR). Comorbidities and socioeconomic status
were described with frequencies and percentages, drug use and
healthcare consumption with numbers and percentages.

SAS statistical software (version 9.4; SAS Institute Inc., Cary, NC)
and STATA software (version 13.0, StataCorp, College Station, TX)
were used to calculate age-adjusted odds ratios (ORs) of outcomes
by logistic regression. To test for surveillance bias (a nonrandom



Fig. 1. Schematic diagram of the cross-sectional study design. A snapshot of the entire female population in Denmark at the time of the index date, defining women with
psoriasis (see Methods) and comparing them to women without psoriasis on medical and socioeconomic parameters, looking back until 1977, the year the Danish National
Patient Registry was established. Comorbidities were collected between the index date and their individual’s18th birthday. Income was the mean gross annual income during
a period of 5 years before the index date. Educational level was collected as highest attained education on the index date. Health care consumption was calculated as the
number of hospitalizations, outpatient visits and visits at general practitioner in the year prior to the index date. Drug use was defined as number of redeemed prescriptions
in the year before the index date.

Cæcilie Bachdal Johansen, A. Egeberg, E. Jimenez Solem et al. International Journal of Women’s Dermatology 7 (2021) 246–258
detection bias), we calculated age-adjusted OR for chlamydia,
using highly specific prescription data: single-dose azithromycin,
1 g (Supplemental Table G). A likelihood-ratio test was used to test
for linear trends between psoriasis severity strata.

Data on one or two individuals are shown as <3, due to data
security requirements. The same statistical methods were per-
formed in the sensitivity analysis (where psoriasis was defined
by ICD code only). The 95% confidence intervals (CIs) were
reported. Higher odds refers to a statistically significantly higher
OR.
Results

At the index date, the total number of women alive and residing
in Denmark was 2,585,484. Of these women, 77,143 (3%) met the
criteria for psoriasis and the remaining 2,508,341 (97%) were con-
sidered women without psoriasis.

At the index date, women with psoriasis were nearly 10 years
older than women without psoriasis, with a median age of
57.8 years (IQR, 43.4–70.3 years) and 48.0 years (IQR, 32.8–
63.9 years), respectively. At the time of the first recorded psoriasis
diagnosis, the median age was 46.0 years (IQR, 31.0–58.7 years)
and the median psoriasis duration (calculated from the first psori-
asis diagnosis to the index date) was 9.7 years (IQR, 5.4–
17.5 years).
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Stratified by psoriasis severity, 90.2% of women were defined as
having mild, 8.7% moderate, and 1.1% severe psoriasis. Of these
groups, women with severe psoriasis were the youngest at the
index, with a median age of 50.6 years (IQR, 38.3–61.4 years),
and the youngest at the first recorded psoriasis diagnosis, with a
median age of 32.3 years (IQR, 21.3–45.3 years), with the longest
psoriasis duration of 15.9 years (IQR, 9.7–21.9 years; Table 1).
Comorbidities

After age adjustment, women with psoriasis had higher odds of
all investigated comorbidities compared with women without pso-
riasis. Women with psoriasis had 65% higher odds for seropositive
rheumatoid arthritis (OR: 1.65; 95% CI, 1.55–1.75), more than three
times higher odds for axial spondylarthritis (OR: 3.24; 95% CI,
2.99–3.51), 2.3 times higher odds for Crohn’s disease (OR: 2.30;
95% CI, 2.15–2.47), and 44.7 times higher odds for psoriatic arthri-
tis (OR: 44.70; 95% CI, 42.88–46.60) compared with women with-
out psoriasis (Fig. 2). The latter OR was outlying in Fig. 2 and
therefore excluded from the figure.

A stepwise increase in OR point estimates for comorbidities was
observed across mild, moderate, and severe psoriasis, except for
rheumatoid arthritis, axial spondylarthritis, and Crohn’s disease,
where women with moderate psoriasis had higher ORs for disease
(Fig. 2; Table 1). Stratified by age, there was an increase in comor-



Table 1
Prevalence of comorbidities with age-adjusted ORs in women with versus without psoriasis, stratified for psoriasis severity.

Women without
psoriasis

All women with psoriasis Mild psoriasis Moderate psoriasis Severe psoriasis

Women at index 2,585,484 (100%) 2,508,341 (97.0) 77,143 (3.0) OR (95% CI) 69,568 (2.7) OR (95% CI) 6,698 (0.3) OR (95% CI) 877 (0.03) OR (95% CI)
Age at index, median (IQR) 48.0 (32.8–

63.9)
57.8 (43.4–

70.3)
57.8 (43.2–

70.5)
58.8 (46.1–

69.7)
50.6 (38.3–

61.4)
Age at first registered psoriasis diagnosis, y,

median (IQR)
N/A 46.0 (31.0–

58.7)
46.2 (31.1–

59.0)
45.7 (31.2–

57.7)
32.3 (21.3–

45.3)
Psoriasis duration, y, median (IQR) N/A 9.7 (5.4–

17.5)
9.3 (5.2–

17.3)
12.0 (6.9–

18.9)
15.9 (9.7–

21.9)
Rheumatoid arthritis, n (%) 18,185 (0.7) 1,153 (1.5) 1.65 (1.55–1.75) 884 (1.3) 1.39 (1.30–1.49) 257 (3.8) 4.39 (3.86–4.98) 12 (1.4) 2.06 (1.16–3.64)
18–34 y 609 (0.0) 25 (0.0) NS NS NS
35–49 y 2334 (0.1) 140 (0.2) NS NS NS
>50 y 15,242 (0.6) 988 (1.3) NS NS NS
Axial spondylarthrosis, n (%) 6,713 (0.3) 672 (0.9) 3.24 (2.99–3.51) 537 (0.8) 2.86 (2.62–3.13) 123 (1.8) 6.82 (5.70–8.17) 12 (1.4) 5.16 (2.92–9.12)
18–34 y 1,008 (0.04) 82 (0.1) NS NS NS
35–49 y 2,453 (0.1) 207 (0.3) NS NS NS
>50 y 3,252 (0.1) 383 (0.5) NS NS NS
Psoriatic arthritis, n (%) 4,062 (0.2) 5,639 (7.3) 44.70 (42.88–

46.60)
3,139 (4.5) 26.28 (25.05–

27.57)
2,111 (31.5) 256.01 (240.96–

272.01)
389 (44.4) 520.78 (453.25–

598.38)
18–34 y 280 (0.01) 424 (0.5) 220 (0.3) 148 (2.2) 56 (6.4)
35–49 y 932 (0.04) 1,256 (1.6) 680 (1.0) 466 (7.0) 110 (12.5)
>50 y 2,850 (0.1) 3,959 (5.1) 2,239 (3.2) 1;497 (22.3) 223 (25.4)
Enthesitis, n (%) 82,046 (3.3) 3,827 (5.0) 1.39 (1.34–1.43) 3,363 (4.8) 1.35 (1.30–1.40) 414 (6.2) 1.73 (1.57–1.92) 50 (5.7) 1.79 (1.34–2.38)
18–34 y 7,902 (0.3) 234 (0.3) 208 (0.3) 19 (0.3) 7 (0.8)
35–49 y 21,432 (0.9) 787 (1.0) 693 (1.0) 80 (1.2) 14 (1.6)
>50 y 52,712 (2.1) 2,806 (3.6) 2,462 (3.5) 315 (4.7) 29 (3.3)
Uveitis, n (%) 26,293 (1.0) 1,457 (1.9) 1.47 (1.39–1.55) 1,270 (1.8) 1.42 (1.34–1.50) 163 (2.4) 1.90 (1.63–2.22) 24 (2.7) 2.82 (1.87–4.23)
18–34 y 1,947 (0.1) 70 (0.1) NS NS NS
35–49 y 4,362 (0.2) 201 (0.3) NS NS NS
>50 y 19,984 (0.8) 1,186 (1.5) NS NS NS
Ulcerative colitis, n (%) 22,290 (0.9) 1,262 (1.6) 1.7 (1.60–1.80) 1,115 (1.6) 1.66 (1.57–1.77) 131 (2.0) 2.02 (1.70–2.40) 16 (1.8) 2.07 (1.26–3.39)
18–34 y 3,315 (0.1) 115 (0.1) 103 (0.1) 12 (0.2) 0 (0.0)
35–49 y 6,140 (0.2) 312 (0.4) 279 (0.4) 28 (0.4) 5 (0.6)
>50 y 12,835 (0.5) 835 (1.1) 733 (1.1) 91 (1.4) 11 (1.3)
Crohn’s disease, n (%) 12,162 (0.5) 860 (1.1) 2.30 (2.15–2.47) 744 (1.1) 2.21 (2.05–2.38) 105 (1.6) 3.24 (2.67–3.93) 11 (1.3) 2.60 (1.44–4.72)
18–34 y 2,738 (0.1) 134 (0.2) 117 (0.2) 13 (0.2) 4 (0.5)
35–49 y 3,800 (0.2) 218 (0.3) 186 (0.3) 28 (0.4) 4 (0.5)
>50 y 5,624 (0.2) 508 (0.7) 441 (0.6) 64 (1.0) 3 (0.3)
Peptic ulcer, n (%) 305,914 (12.2) 14,516 (18.8) 1.37 (1.35–1.40) 12,711 (18.3) 1.32 (1.30–1.35) 1,624 (24.2) 1.90 (1.79–2.00) 181 (20.6) 1.95 (1.65–2.30)
18–34 y 31,050 (1.2) 810 (1.0) 709 (1.0) 80 (1.2) 21 (2.4)
35–49 y 61,365 (2.4) 2,239 (2.9) 1,936 (2.8) 264 (3.9) 39 (4.4)
>50 y 213,499 (8.5) 11,467 (14.9) 10,066 (14.5) 1,280 (19.1) 121 (13.8)
Diabetes, n (%) 140,841 (5.6) 7,440 (9.6) 1.46 (1.43–1.50) 6,449 (9.3) 1.39 (1.36–1.43) 886 (13.2) 2.09 (1.95–2.25) 105 (12.0) 2.42 (1.97–3.00)
18–34 y 12,600 (0.5) 332 (0.4) 291 (0.4) 30 (0.4) 11 (1.3)
35–49 y 24,329 (1.0) 980 (1.3) 841 (1.2) 119 (1.8) 20 (2.3)
>50 y 103,912 (4.1) 6,128 (7.9) 5,317 (7.6) 737 (11.0) 74 (8.4)
Hypertension, n (%) 300,154 (12.0) 14,897 (19.3) 1.29 (1.27–1.32) 13,318 (19.1) 1.27 (1.24–1.29) 1,431 (21.4) 1.51 (1.42–1.62) 148 (16.9) 1.92 (1.58–2.34)
18–34 y 1,494 (0.06) 40 (0.1) NS NS NS
35–49 y 15,937 (0.6) 652 (0.8) NS NS NS
>50 y 282,723 (11.3) 14,205 (18.4) NS NS NS
Myocardial infarction, n (%) 27,821 (1.1) 1,542 (2.0) 1.37 (1.30–1.44) 1,375 (2.0) 1.34 (1.27–1.42) 153 (2.3) 1.63 (1.39–1.92) 14 (1.6) 1.88 (1.10–3.21)
18–34 y 83 (0.00) 3 (0.0) NS NS NS
35–49 y 1,220 (0.05) 52 (0.1) NS NS NS
>50 y 2,518 (0.1) 1,487 (1.9) NS NS NS
Hypercholesterolemia, n (%) 368,730 (14.7) 19,181 (24.9) 1.43 (1.41–1.46) 17,015 (24.5) 1.38 (1.36–1.41) 1,975 (29.5) 1.91 (1.80–2.03) 191 (21.8) 2.11 (1.76–2.52)
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bid disease prevalence with age in both women with and without
psoriasis. Still, women with moderate and severe psoriasis in the
age groups of 18 to 34 years (early reproductive age) and 35 to
49 years (late reproductive age) showed higher a prevalence com-
pared with women without psoriasis.

Socioeconomic status

Compared with women without psoriasis, those with psoriasis
had lower odds of being in the highest income group (OR: 0.89;
95% CI, 0.87–0.91), having more higher education (up to 19–
23 years of schooling; OR: 0.88; 95% CI, 0.86–0.91), and were more
frequently divorced (OR: 1.13; 95% CI, 1.10–1.15). Women with
moderate psoriasis had lowest odds of being in the highest income
group (OR: 0.64; 95% CI, 0.60–0.70), and women with severe pso-
riasis had the lowest odds of having more higher education (OR:
0.55; 95% CI, 0.39–0.76) and the highest odds for being divorced
(OR: 1.25; 95% CI, 1.03–1.52) compared with those without psori-
asis (Table 2).

Healthcare consumption

One year prior to the index date, women with psoriasis had
higher odds for frequently being hospitalized (>10 hospitaliza-
tions; OR, 1.79; 95% CI, 1.43–2.25), visiting outpatient clinics
(>10 visits; OR: 2.12; 95% CI, 1.89–2.38), and visiting their GP
(>10 visits; OR: 3.82; 95% CI, 3.70–3.95) compared with those
without psoriasis (Table 3). A stepwise increase in OR point esti-
mates for hospitalizations and outpatient visits was observed
across psoriasis severity, and women with moderate psoriasis
had the highest odds of visiting their GP (Fig. 3; Table 3).

Drug use

Compared with women without psoriasis, those with psoriasis
had, expectedly, higher odds of redeeming all psoriasis therapies
and regularly redeeming prescription pain medication (6–10
redeemed prescriptions; OR, 1.57; 95% CI, 1.52–1.62) and antide-
pressants (6–10 redeemed prescriptions; OR: 1.39; 95% CI, 1.33–
1.44; Table 4). Overall, women with severe psoriasis had the high-
est ORs of all investigated drugs (Fig. 4; Table 4). Women with pso-
riasis had higher odds of redeeming all investigated pain
medications (opioids, acetylsalicylic acid, nonsteroidal antiinflam-
matory drugs and paracetamol; Fig. 4; Supplementary Table A).

Sensitivity analysis

The sensitivity analysis (defining psoriasis by ICD code only)
showed that, compared with women without psoriasis, women
with a ICD code for psoriasis had even higher odds of the investi-
gated comorbidities, even lower odds of having a high income
and long higher education, and higher odds of being divorced than
women with psoriasis in the main analysis (defined by ICD code
and psoriasis prescription data). Additionally, women with an
ICD code for psoriasis had even higher odds of healthcare con-
sumption and drug use than women with psoriasis in the main
analysis (Supplementary Tables B-F).

Surveillance bias

To examine whether the observed associations in our study
could be explained by surveillance bias, we tested the association
between psoriasis and chlamydia (a negative outcome that is likely
to be diagnosed equally in both women with and without psoriasis
with no plausible mechanistic link to psoriasis; European Network
of Centres for Pharmacoepidemiology and Pharmacovigilance,



Fig. 2. Age-adjusted odds ratios (ORs) for comorbidities in women with psoriasis compared to women without psoriasis. Error bars are 95% confidence intervals. Mild
psoriasis: antipsoriatic topicals, phototherapy, or no treatment. Moderate psoriasis: nonbiologic systemic antipsoriatic drugs (acitretin, ciclosporin, methotrexate) with the
indication ‘‘against psoriasis.” Severe psoriasis: biologic antipsoriatics (adalimumab, brodalumab, certolizumab pegol, etanercept, guselkumab, infliximab, ixekizumab,
secukinumab, ustekinumab) administered at a department of dermatology. Psoriatic arthritis is left out of this figure due to high and outlying OR; see corresponding Table 1.

Cæcilie Bachdal Johansen, A. Egeberg, E. Jimenez Solem et al. International Journal of Women’s Dermatology 7 (2021) 246–258

251



Table 2
Prevalence and age-adjusted ORs for income, educational level, and marital status at index in women with versus without psoriasis (background population).

Women without
psoriasis

All women with psoriasis Mild psoriasis Moderate psoriasis Severe psoriasis

Women at index 2,585,484 (100%) 2,508,341 (97.0) 77,143 (3.0) OR (95% CI) 69,568 (2.7) OR (95% CI) 6,698 (0.3) OR (95% CI) 877 (0.03) OR (95% CI)
Income group,* n (%)
Lowest (0) 512,784 (20.4) 4,314 (5.6) 0.21 (0.21–0.22) 4,025 (5.8) 0.22 (0.22–0.23) 234 (3.5) 0.12 (0.10–0.13) 55 (6.3) 0.23 (0.17–0.31)
Below average (1) 500,142 (19.9) 16,951 (22.0) 0.86 (0.84–0.87) 15,300 (22.0) 0.87 (0.85–0.89) 1,486 (22.2) 0.76 (0.70–0.81) 165 (18.8) 0.72 (0.59–0.88)
Average (2) 497,415 (19.8) 19,682 (25.5) 1 (ref) 17,498 (25.2) 1 (ref) 1,956 (29.2) 1 (ref) 228 (26.0) 1 (ref)
Above average (3) 498,510 (19.9) 18,588 (24.1) 0.94 (0.92–0.96) 16,588 (23.8) 0.95 (0.93–0.97) 1,748 (26.1) 0.89 (0.84–0.95) 252 (28.7) 1.10 (0.92–1.32)
Highest (4) 499,490 (19.9) 17,608 (22.8) 0.89 (0.87–0.91) 16,157 (23.2) 0.92 (0.90–0.94) 1,274 (19.0) 0.64 (0.60–0.70) 177 (20.2) 0.77 (0.64–0.94)
Highest educational level, n (%)
Primary school (10–11 y) 621,255 (24.8) 21,074 (27.3) 0.93 (0.91–0.95) 18,669 (26.8) 0.90 (0.88–0.92) 2,154 (32.2) 1.27 (0.19–1.36) 251 (28.6) 1.14 (0.94–1.37)
High school and vocational school (14 y) 883,940 (35.2) 30,683 (39.8) 1.07 (1.05–1.09) 27,528 (39.6) 1.05 (1.03–1.07) 2,786 (41.6) 1.30 (1.22–1.39) 369 (42.1) 1.17 (0.99–1.39)
Short higher education (17 y) 584,703 (23.3) 18,654 (24.2) 1 (ref) 17,056 (24.5) 1 (ref) 1,390 (20.8) 1 (ref) 208 (23.7) 1 (ref)
Long higher education (19–23 y) 220,683 (8.8) 5,609 (7.3) 0.88 (0.86–0.91) 5,289 (7.6) 0.91 (0.89–0.94) 277 (4.1) 0.59 (0.52–0.67) 43 (4.9) 0.55 (0.39–0.76)
Missing 197,760 (7.9) 1,123 (1.5)
Marital status at index, n (%)
Married 1,072,860 (42.8) 37,594 (48.7) 1 (ref) 33,900 (48.7) 1 (ref) 3,297 (49.2) 1 (ref) 397 (45.3) 1 (ref)
Divorced 295,420 (11.8) 12,230 (15.9) 1.13 (1.10–1.15) 10,947 (15.7) 1.12 (1.09–1.14) 1,145 (17.1) 1.20 (1.12–1.28) 138 (15.7) 1.25 (1.03–1.52)
Widow 203,756 (8.1) 8,703 (11.3) 0.80 (0.78–0.82) 7,876 (11.3) 0.80 (0.78–0.82) 774 (11.6) 0.77 (0.71–0.84) 53 (6.0) 0.66 (0.48–0.89)
Unmarried 934,261 (37.2) 18,581 (24.1) 0.83 (0.82–0.85) 16,810 (24.2) 0.84 (0.82–0.85) 1,482 (22.1) 0.79 (0.73–0.84) 289 (33.0) 0.89 (0.74–1.06)
Missing 2,079 (0,1) 35 (0,0)

CI, confidence interval; IQR, interquartile range; OR, odds ratio; ref, reference
*Income group already indexed by age, so ORs (unadjusted for age) were calculated.
Mild psoriasis: Antipsoriatic topicals, phototherapy or no treatment.
Moderate psoriasis: Nonbiologic systemic antipsoriatic drugs (acitretin, ciclosporin, methotrexate) with the indication ‘‘against psoriasis”.
Severe psoriasis: Biologic antipsoriatics (adalimumab, brodalumab, certolizumab pegol, etanercept, guselkumab, infliximab, ixekizumab, secukinumab, ustekinumab) administered at a department of dermatology.
See corresponding Fig. 2.
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2020). Psoriasis was significantly associated with chlamydia com-
pared with women without psoriasis (OR: 1.39; 95% CI, 1.35–1.43),
which suggests some degree of surveillance bias.
Trend test

Increasing psoriasis severity was significantly associated with
increasing ORs for the following outcomes (p for trend <.001):
enthesitis, uveitis, diabetes, hypertension, myocardial infarction,
depression, anxiety, hospitalizations, and use of antidepressants
and acetylsalicylic acid.
Discussion

In this nationwide, cross-sectional study, women with psoriasis
had a higher prevalence of comorbidities, lower socioeconomic sta-
tus, higher healthcare consumption, and higher drug use compared
with women without psoriasis, with significant dose–response
associations between increasing psoriasis severity and certain out-
comes. Thus, our findings are in line with and expand upon the
results of previous studies (Ahlehoff et al., 2011; Blegvad et al.,
2019; Egeberg et al., 2016b; Takeshita et al., 2017).
Comorbidities

A recent Danish study demonstrated that immune-mediated
inflammatory diseases are frequent in patients with psoriasis and
are mostly diagnosed before psoriasis (Andersen et al., 2019). The
design of our cross-sectional study did not account for whether
the comorbidity came before or after the psoriasis diagnosis, which
would have shed light on the causal relationship between psoriasis
and comorbidities. Danish patients with psoriasis reported limited
access to family planning and pregnancy information in a recent
survey (Schreiber et al., 2020). These findings, together with the
higher prevalence of comorbidities among women in the early
and late reproductive age groups in women with moderate and
severe psoriasis found in our study, stress the need for close family
planning counseling by physicians.
Socioeconomic status

A high comorbidity burden has a substantial impact on the
socioeconomic status of patients with psoriasis (Al Sawah et al.,
2017; Duvetorp et al., 2019; Han et al., 2011). A recent Danish
study found that patients with psoriasis had lower employment
rates than controls (Thomsen et al., 2019). In our study, women
with moderate psoriasis showed the lowest odds for being in the
highest income group, which might be due to unemployment,
underemployment, or missed work days due to sick days. How-
ever, we are unable to draw conclusions from these results because
we did not specify employment status and public transfer income
when indexing the income groups.

Previous studies have found that biologic treatment improved
work productivity and reduced sick days and healthcare consump-
tion (Boggs et al., 2014; Vender et al., 2012); yet, our study was not
designed to assess treatment effects. Furthermore, the sensitivity
analysis showed that women with moderate psoriasis had the
highest ORs for most comorbidities. Together with lower income,
more visits to a GP, and high drug use, this collectively suggests
that women with moderate psoriasis perhaps are undertreated,
with unmet medical needs across several medical specialties.



Fig. 3. Age-adjusted odds ratios (ORs) for hospitalizations and visits at outpatient clinics and general practice 1 year before index in women with psoriasis compared to
women without psoriasis. Error bars are 95% confidence intervals. Hospitalizations: whole day admission. Outpatient clinic visits: visits to outpatient clinic, regardless of
specialty. General practice visits: in-office and electronic consultations. Mild psoriasis: antipsoriatic topicals, phototherapy, or no treatment. Moderate psoriasis: nonbiologic
systemic antipsoriatic drugs (acitretin, ciclosporin, methotrexate) with the indication ‘‘against psoriasis.” Severe psoriasis: niologic antipsoriatics (adalimumab, brodalumab,
certolizumab pegol, etanercept, guselkumab, infliximab, ixekizumab, secukinumab, ustekinumab) administered at a department of dermatology. See corresponding Table 3.
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Healthcare consumption

We speculate that the high ORs for outpatient visits observed
among women with severe psoriasis could be explained by antip-
soriatic biologic treatments being administered by dermatological
outpatient clinics in Denmark. Women with psoriasis were almost
four times more likely to visit their GP > 10 times 1 year prior to
the index date than women without psoriasis. This illustrates that
women with psoriasis are more likely to seek medical care and
possibly also more likely to get tested for and diagnosed with other
diseases (also known as surveillance bias; Haut and Pronovost,
2011), which in turn could lead to higher healthcare consumption
and subsequent drug use. Our findings confirm a recent Danish
254
study that found multimorbidity and socioeconomic status to be
a predictor of high healthcare consumption (Frølich et al., 2019).
Drug use

In line with a previous study, women with psoriasis had a
higher use of antidepressants (Han et al., 2011). The antidepres-
sants included in our study had indications for depression, anxiety,
and neuropathic and nonmalignant pain. The observed significant
dose–response association between psoriasis severity and depres-
sion, anxiety, and their use of antidepressants could indicate that
women with moderate-to-severe psoriasis are particularly men-
tally vulnerable.



Table 4
Prevalence and age-adjusted ORs for redeemed prescriptions and administered therapy at a dermatological department 1 year prior to index in women with versus without psoriasis.

Women without
psoriasis

All women with psoriasis Mild psoriasis Moderate psoriasis Severe psoriasis

Women at index 2,585,484 (100%) 2,508,341 (97.0) 77,143 (3.0) OR (95% CI) 69,568 (2.7) OR (95% CI) 6,698 (0.3) OR (95% CI) 877 (0.03) OR (95% CI)
Topical antipsoriatics, n (%)
0 redeemed 2,281,814 (91.0) 47,432 (61.5) 1 (ref) 43,850 (63.0) 1 (ref) 3,170 (47.3) 1 (ref) 412 (47.0) 1 (ref)
1–5 redeemed 223,101 (8.9) 27,545 (35.7) 5.51 (5.43–5.60) 24,073 (34.6) 5.20 (5.12–5.29) 3,062 (45.7) 9.17 (8.72–9.64) 410 (46.8) 10.41 (9.07–11.95)
6–10 redeemed 2,914 (0.1) 1,747 (2.3) 24.88 (23.42–26.44) 1,365 (2.0) 20.74 (19.42–22.15) 343 (5.1) 71.07 (63.12–80.01) 39 (4.4) 78.59 (56.32–109.67)
>10 redeemed 512 (0.02) 419 (0.5) 33.49 (29.38–38.17) 280 (0.4) 23.68 (20.43–27.45) 123 (1.8) 141.01 (115.27–172.51) 16 (1.8) 186.43 (111.95–310.45)
Hospital-administered phototherapy, n (%)
0 redeemed 2,507,788 (100.0) 76,939 (99.7) 1 (ref) 69,462 (99.8) 1 (ref) 6,618 (98.8) 859 (97.9)
1–5 redeemed 151 (0.01) 27 (0.03) 6.64 (4.39–10.03) NS 2.74 (1.44–5.21) NS NS
6–10 redeemed 97 (0.00) 20 (0.03) 7.36 (4.53–11.96) NS 4.86 (2.66–8.89) NS NS
>10 redeemed 305 (0.01) 157 (0.2) 16.38 (13.47–19.91) NS 9.51 (7.45–12.14) NS NS
Systemic antipsoriatic drugs, n (%)
0 redeemed 2,494,868 (99.5) 72,979 (94.6) 1 (ref) NS NS NS
1–5 redeemed 13,110 (0.5) 3,893 (5.0) 8.36 (8.06–8.68) NS NS NS
6–10 redeemed 338 (0.01) 261 (0.3) 24.02 (20.40–28.28) NS NS NS
>10 redeemed 25 (0.00) 10 (0.0) 12.58 (6.01–26.34) NS NS NS
Biologic antipsoriatic drugs, n (%)
0 redeemed 2,508,209 (100.0) 76,355 (99.0) 1 (ref) 69,568 (100.0) 6,686 (99.8) 101 (11.5)
1–5 redeemed 104 (0.00) 654 (0.8) 232.55 (188.84–286.37) 0 (0.00) NS NS
6–10 redeemed 22 (0.00) 124 (0.2) 193.97 (122.95–306.00) 0 (0.00) NS NS
>10 redeemed 6 (0.00) 10 (0.01) 60.99 (21.78–170.81) 0 (0.00) NS NS
Pain medications, n (%)
0 redeemed 1,738,191 (69.3) 42,918 (55.6) 1 (ref) 39,573 (56.9) 1 (ref) 2,910 (43.4) 1 (ref) 435 (49.6) 1 (ref)
1–5 redeemed 604,335 (24.1) 25,227 (32.7) 1.44 (1.42–1.47) 22,316 (32.1) 1.38 (1.35–1.40) 2,593 (38.7) 2.25 (2.13–2.38) 318 (36.3) 2.23 (1.92–2.58)
6–10 redeemed 94,417 (3.8) 5,090 (6.6) 1.57 (1.52–1.62) 4,326 (6.2) 1.43 (1.38–1.48) 694 (10.4) 3.35 (3.07–3.66) 70 (8.0) 3.35 (2.57–4.37)
>10 redeemed 71,398 (2.8) 3,908 (5.1) 1.53 (1.48–1.58) 3,353 (4.8) 1.40 (1.35–1.46) 501 (7.5) 3.09 (2.80–3.42) 54 (6.2) 3.47 (2.58–4.67)
Antidepressants, n (%)
0 redeemed 2,263,672 (90.2) 66,316 (86.0) 1 (ref) 60,046 (86.3) 1 (ref) 5,555 (82.9) 1 (ref) 715 (81.5) 1 (ref)
1–5 redeemed 179,378 (7.2) 7719 (10.0) 1.28 (1.25–1.31) 6796 (9.8) 1.24 (1.21–1.28) 810 (12.1) 1.58 (1.47–1.71) 113 (12.9) 1.98 (1.62–2.42)
6–10 redeemed 46,329 (1.8) 2208 (2.9) 1.39 (1.33–1.44) 1929 (2.8) 1.34 (1.28–1.40) 240 (3.6) 1.77 (1.56–2.02) 39 (4.4) 2.64 (1.91–3.66)
>10 redeemed 18,962 (0.8) 900 (1.2) 1.13 (1.06–1.21) 797 (1.1) 1.11 (1.03–1.19) 93 (1.4) 1.35 (1.10–1.66) 10 (1.1) 1.64 (0.87–3.07)

CI, confidence interval; OR, odds ratio; NS, not shown; ref, reference.
Topical antipsoriatics: Corticosteroids (dermatological preparations) antipsoriatics (for topical use).
Hospital-administered phototherapy: Ultraviolet light therapies.
Systemic antipsoriatic drugs: Methotrexate, ciclosporin, acitretin.
Biologic antipsoriatic drugs: Adalimumab, brodalumab, certolizumab pegol, etanercept, guselkumab, infliximab, ixekizumab, secukinumab, ustekinumab.
Pain medications: Paracetamol (acetaminophen), nonsteroidal antiinflammatory drugs, acetylsalicylic acid, opioids.
Antidepressants: ATC-code N06A (nonselective monoamine reuptake inhibitors, selective serotonin reuptake inhibitors, monoamine oxidase inhibitors, nonselective monoamine oxidase A inhibitors, other). Detailed information of
ATC-codes in Supplemental Table 1.
Mild psoriasis: Antipsoriatic topicals, phototherapy or no treatment.
Moderate psoriasis: Nonbiologic systemic antipsoriatic drugs (acitretin, ciclosporin, methotrexate) with the indication ‘‘against psoriasis”.
Severe psoriasis: Biologic antipsoriatics (adalimumab, brodalumab, certolizumab pegol, etanercept, guselkumab, infliximab, ixekizumab, secukinumab, ustekinumab) administered at a department of dermatology.
See corresponding Fig. 4.
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Fig. 4. Age-adjusted odds ratios (ORs) for redeemed prescriptions for antidepressants, all pain medications, opioids, and paracetamol (acetaminophen) 1 year before index in
women with psoriasis compared with women without psoriasis. Error bars are 95% confidence intervals. Antidepressants (ACT-code N06A): nonselective monoamine
reuptake inhibitors, selective serotonin reuptake inhibitors, monoamine oxidase inhibitors, nonselective monoamine oxidase A inhibitors, other antidepressants. Pain
medications: opioids (ATC-code N02A), acetylsalicylic acid (ATC-code N02BA), nonsteroidal antiinflammatory drugs (ATC-code M01A), paracetamol (acetaminophen; ATC-
code N02BE). Mild psoriasis: antipsoriatic topicals, phototherapy, or no treatment. Moderate psoriasis: nonbiologic systemic antipsoriatic drugs (acitretin, ciclosporin,
methotrexate) with the indication ‘‘against psoriasis.” Severe psoriasis: biologic antipsoriatics (adalimumab, brodalumab, certolizumab pegol, etanercept, guselkumab,
infliximab, ixekizumab, secukinumab, ustekinumab) administered at a department of dermatology. Acetylsalicylic acid and nonsteroidal antiinflammatory drugs are left out
of this figure due to micro data. See corresponding Table 4 and Supplementary Table A.
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Women with moderate and severe psoriasis had a two- to
three-fold higher use of opioids than women without psoriasis.
This may partly be explained by the their higher ORs of rheumatoid
arthritis, axial spondylarthritis, and psoriatic arthritis, although
opioids are not the first drug of choice for pain management and
are contraindicated for long-term use (Geenen et al., 2018;
Gossec et al., 2016; The Capital Region of Denmark, 2020; Van
Der Heijde et al., 2017).

Lastly, persistent opioid use has been associated with low
socioeconomic status, higher divorce frequency, and higher
somatic and psychiatric comorbidity burden (Mellbye et al.,
2014; Svendsen et al., 2014).
Sensitivity analysis

Defined by hospital-diagnosed psoriasis (ICD code only),
women with psoriasis showed slightly worse ORs for medical
and socioeconomic parameters compared with the women with
psoriasis in the main analysis (defined by either prescription data
or ICD code).
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Severity strata

In many studies, moderate and severe psoriasis is considered
one entity, often defined by receiving systemic treatment (i.e., non-
biologic or biologic antipsoriatic treatment; Al Sawah et al., 2017;
Bröms et al., 2018; Egeberg et al., 2017; Yang et al., 2011). In con-
trast, the present study’s baseline characteristics of women with
moderate psoriasis differed markedly from women with severe
psoriasis. When compared, the latter group was 8.2 years younger
at index, 13.2 years younger at first psoriasis diagnosis, and had
had psoriasis for 3 years longer. This heterogenicity argues that
they are two distinct groups, which also becomes evident in the
study results. Until recently, the lack of a clear international con-
sensus definition of mild, moderate, and severe psoriasis muddles
the interpretation, comparability, and generalizability of clinical
and epidemiological psoriasis research.
Strengths and limitations

Important strengths of this cross-sectional study include the
high quality and completeness of the Danish nationwide registries
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(Schmidt et al., 2019) and the use of validated psoriasis definitions
(Egeberg and Andersen, 2020; Loft et al., 2019).

The International Psoriasis Council recently released a consen-
sus statement on the recategorization of psoriasis severity, reject-
ing mild, moderate, and severe categories in favor of two
categories: candidates for topical therapy and candidates for sys-
temic therapy, assessed by clinical criteria (Strober et al., 2020).

A limitation of our study is that the registries used do not pro-
vide access to clinical measurements, such as body surface area,
Psoriasis Area Severity Index, or location of involvement, to con-
firm psoriasis severity. Nonetheless, receiving antipsoriatic sys-
temic therapy and biologics, could be considered as (and work as
a surrogate marker for) failure of topical therapy, which is how
we defined moderate and severe psoriasis in this study. In sum-
mary, the distinct differences between our population of women
with moderate and severe psoriasis challenges the newly estab-
lished consensus on psoriasis severity; however, to make future
epidemiological research uniform, we propose that the redefined
categorizations should be followed.

Danish psoriasis treatment guidelines recommend that patients
be treated with and fail on antipsoriatic topicals, phototherapy,
methotrexate, acitretin or ciclosporin before they can be consid-
ered for biologics (Danish Dermatological Society, 2019; Danish
Health Authority, 2016). Collectively, this may overestimate the
number of women with moderate psoriasis and underestimate
the number with clinically severe psoriasis and consequently skew
our findings.

We tested for surveillance bias (nonrandom detection bias) by
calculating age-adjusted OR for the highly specific prescription
data for chlamydia treatment. The magnitude of the OR suggested
surveillance bias; however, it cannot alone explain the study’s
findings. We speculate that psoriasis itself plays a causative role.
Conclusion

Both the main and sensitivity analysis showed that women with
psoriasis were more likely to have the investigated comorbidities;
they were of lower socioeconomic status, with higher healthcare
consumption, and higher use of prescription pain medication and
antidepressants, which may partially be explained by a possible
surveillance bias. Stratified by psoriasis severity, our data showed
a stepwise increase across mild, moderate, and severe psoriasis
in the OR point estimates for most outcomes and with significant
dose–response associations for certain outcomes. Our study
expands on the body of existing evidence on psoriasis and its pro-
found medical and socioeconomical consequences, as well as calls
for changes to be made in our clinical approach with a need for
multidisciplinary collaboration to optimize medical care for
women with (especially moderate and severe) psoriasis.
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